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LETTER OF TRANSMITTAL.

UNITED STATES DEPARTMENT OF AGRICULTURE,
BureAU oF CHEMISTRY,
Washington, D. C., December 26, 1907.
Sir: I beg to submit for your inspection and approval the results
of the investigations which have been made in this Bureau to deter-
mine the effect of benzoic acid and benzoates upon digestion and
health. The work is a continuation in plan of that described in Parts
I-1II of Bulletin 84. I recommend that this report be published as
Part IV of Bulletin 84.
Respectfully, H. W. WiLEY,
Chief of Bureaw.
Hon. JaAmes WiLsoN,
Secretary of Agriculture.
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INFLUENCE OF FOOD PRESERVATIVES AND ARTI-
FICIAL COLORS ON DIGESTION AND HEALTH.

IV.—BENZOIC ACID AND BENZOATES.

INTRODUCTION.

In the continuation of the work described in Parts I to III of this
bulletin, experiments were conducted, according to the general plan
already described, to determine the effects of benzoic acid and ben-
zoates upon health and digestion. This investigation is of special im-
portance because of the opinion held by many manufacturers, food
officials, and consumers that benzoic acid and benzoates are probably
the least harmful of the preservative substances employed. It is
believed that for this reason there has been a very large increase in the
use of these preservatives in the last few years with a corresponding
decrease in the amount of other preservative substances employed.
It has also been claimed that there can be no reasonable objection to
the use of benzoic acid by reason of its natural occurrence in many
food products, either in traces or in considerable quantities. Among
the products cited the cranberry occupies the most prominent posi-
tion because of the notable amount of benzoic acid it contains.  These
considerations, however, had no determining influence on the choice of
this substance for the experimental work, ingnsnuu-h as it was included
in the original scheme which was prepared before the work reported in
Part I was begun.

The same principles which guided the organization of the work as
described in Part I were followed in the present instance. Upon the
selection of the members of the hygienic table each man was subjected
to a thorough medical examination of the character already deseribed.
No one was admitted to the table who was suffering from any organie
disease, who manifested any tendency to hereditary disease, or who
had been seriously ill within the year previous to the beginning of the

experimental work.
1043



1044 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH®

The delay which has attended the presentation of this report for
publication has been due to several causes. First, the great burden of
collating the data, condensing the analytical tables, and checking the
data for accuracy, required, as is usual in such cases, a large amount of
time and expert labor. There were also a number of points brought
out in the investigations which required further study of the question,
both experimentally and in consulting authorities thereon.

Another reason for the delay consisted in the fact that various repre-
sentations were making on the part of manufacturers and others re-
specting the effect upon the industries using benzoic acid should the
conclusions reached in this report receive executive and judicial confir-
mation. It was thought advisable, therefore, to give ample time to the
industries involved to experiment with methods of manufacture look-
ing to the elimination of objectionable preservatives. Investigations
were also undertaken by this Bureau in collaboration with the manu-
facturing interests along the same line. Results of these investiga-
tions have shown that there is not a single article of food which has
been commonly preserved by means of benzoic acid or benzoate of
soda which cannot be preserved and offered to the consumer in pertect
condition without the aid of any chemical preservative. This fact has
been completely demonstrated in the case of cider and grape juice,
mince-meat, jelly, jams, catsups, preserves, and other articles of the
same character, and there seems, therefore, to be no longer any indus-
trial reason for delaying publication even if the former necessity for
such delay be admitted.

It 1s believed that the distribution of the results of this investiga-
tion at the present time will neither work hardship to any manu-
facturing interest nor interfere in any way with any legitimate busi-
ness. At the same time it will indicate to the manufacturer, as well
as to the consumer, the important truth that the use of benzoic acid
or benzoate of soda as a preserving medium is not without danger,
that its effects are always injurious or tend to injury, and that its
exclusion from food products is desirable not only in order to con-
form to the food and drugs act, but also for hygienic reasons.

The greater care whicht is required in the manufacture of food prod-
ucts without the use of benzoic acid or benzoate of soda, necessitat-
ing the use of a higher quality of raw material, will place the industries
which would otherwise use these preservatives in foods on a better
plane, and secure for their products a greater consumption.
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SERIES VIII.

ADMINISTRATION OF THE PRESERVATIVE.

In Table I are recorded the dates of the periods and subperiods
during which this experiment was conducted. A preliminary or
relaxation period of one month elapsed between the close of Series VII
and the beginning of Series VIII, the subjects being the same in both
series with the exception of No. 4.

TAaBLE 1.—Dates of periods and subperiods in Series VIII.

Date of |

. ; .  Date of
Period and subperiod. begin- s

ning. | ending.

' 1904. | 1904.
e e L T R R PSP OU April11 | April 20
IR e T o oo s o b e b ool i Sl i = e & i M = 8 ok = 5 i S B e e do...| April15
el T R e S S St R S S AV | April 16 April 20
e o o W o o e o e i o o e S w515 = . i & e e 5w m m } April21 | May 10
e e e e B SR R S 0 ST I do...| April 25
e S s e Sy e B i v 2 i & ST i 48 m s ol b \ April 26 | April 30
e S R G R S A S e RS | May 1| May 5
o R e R R B | May 6 | May 10
R R s & B AW S ds w8 5 4 M ot & o m w2 5 = et w s mm oo May 11 \Ia.v 20
Tl s S e e i e S 5 i 5w o 0 im i e do...| May 15
e e s MG T S e L N S S \hu 16 May 20

l

In Table II is given a schedule of the administration of the pre-
servative. The sodium benzoate used is calculated in the table as
benzoic acid. The preservative was given in all cases in capsules, as
experience had shown this to be the best method from every point
of view of administering a substance of this nature.

In the first preservative subperiod there was given to Nos. 1 to 6,
inclusive, one gram of benzoic acid per day; to Nos. 7 to 12, inclu-
sive, one gram per day with the exception of the first day when
only 0.9 gram was given. During the second preservative sub-
period 1.5 grams of benzoic acid were given each day to each member.
In the third preservative subperiod 2 grams, and in the fourth 2.5
grams were given each day, with the exceptions noted in the table.
There were several cases during the fourth subperiod when the pre-
servative, by reason of its ill effects and for other causes, had to be
withdrawn. The maximum quantities of benzoic acid, therefore,
given during the entire preservative period are 35 and 34.9 grams,
and only three men were able to take these amounts. In all of thc
other cases it was necessary to withdraw a portion or all of the
preservative for the reasons already stated.
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TaBLE 11.—Schedule of administration of pr-eservativve, Series VIII.
[In capsules.]

Sodium benzoate (expressed as

Benzoic acid. benzoic acid).

Period and date.

No.1.| No.2. | No.3. |No. 4./No. 5.]No. 6./No. 7.:No. 8./No. 9. No. 10./No. 11.}No. 12.

{
First subperiod: ‘ Gms.‘ Gms. Gms. | Gms.‘Gms.les. Gms.| Gms. Gms. Gms.| Gms. Gms.
April 21,1904. ... .. 1 .o 1 (1 |1 (1 |09ofo09| 09| 09| 0.9 0.9
22,1904. .. .. 1 1 1 ; I (W1 L i 1.8} 1% 1.0 1.0 1.0
23, 1904. .... 1 1 1 1 1 1 1 1.0 i3 l 01 ¢ 1.0 ‘ 1.0
24, 1904. .. .. 1 ! X 1 1 1 1 1.0 | LSS 1.0 | 1.0
25, 1904..... 1 1 1 1 1 1 1 1.0 L0 4N 1.0 | 1.0
Total per indi- ] ;
vidual....... 5 | & 5 5 5 5 49| 49| 49 4.9 4.9 4.9
Second subperiod: . :
April 26,1904. .. .. 1.5 Loy kb kb 1.5 L& AS Ll 1.5 1.5 1.5
27,1904..... 1.6 1.5 1.5 1.5 1.5 i ) R PR B i 1.5 1.5 1.5
28, 1904. .. .. 1.5 1.5 1.5 L8] Lat 1.5 LN oiaash 1.5 1.5 1.5
29, 1904. .... 1.5 1.5 1.8 L a 2707 ln 1.5| 1.5| 1.5 1.5 1.5 1.5
30, 1904. .. .. i 18] 16 R L5 1.5| 1.5 1.5| 1.5 L&l 1.5| 1.5
Total per indi- | | . ‘
vidual. . ..... | 75| 75| 75| 75| 75| 75| 75| 7.5| 75| 75| 75| %5
Third subperiod: ‘ | | |
May 1,1904...... 2 il et 2 2 2 2 2 2 | 2 2 2
A i G (e 2 2 2 2 2 1°2 9458 2 2
3, 1004 . _ ... | R 240 1.5 al 2 hesd 2 ' Jupdr e 2 2
4,1904. ... .. 2 | 2 0 2.5| 1 2 | 2 g i {=a VN 2 2
5,1904. ... s 1 Y4 o | 2 |2 {2 [.2 | Sl . 2 2
Total per indi- | '
vidoat ... 10 = 10 1 10.0 8 10 |10 10 |10 | 38 10 10
Fourth subperiod: ‘ ‘ | } |
May 6,1904...... 2.5 2.5 0 2.5 | 2 0 L % 0 | 2.5 0
5 MR 5 ikl 2.5 0 0 2.8 ' % 0 25| 26| 0 0 0 0
8 19004...... 2.5 0 0 25| 0 0 2.5 | 2.0 0 SN 0 0
g, 1904. ... .. 2.5 0 0 201 0 0 0 25610 | O 0 0
10,1904~ .. 2.5 0 0 25| 0 0 0 2.94 ;0 0 0 0
Total per indi- : | '
vidual__..... 12.5 2.5 0 12.6 | 3 0 6.5(12.5| 0 | 0 2.5 0
Total per indi- | | | |
vidual for en- ' f
tire preserv- T
ative period.. 35.0 | 25.0 13.5 | 35.0 | 23.5 ' 22.5 | 28.9 | 34.9 | 22.4 ; 20.4 | 24.9 22,4
|

a Took preservative, but became sick immediately afterwards.

EXCRETION OF HIPPURIC AND BENZOIC ACID.

In Table III are given the results of the determinations of hip-
puric and benzoic acid in the urine during the entire time of obser-
vation.

METHOD FOR DETERMINING HIPPURIC AND BENZOIC ACID IN
THE URINE.

The method employed was that described by Bunge and Schmiede-
berg.* The essential features of the method are as follows:

Make alkaline 100 to 200 cc of urine with sodium carbonate, evaporate to dryness,
and extract the residue with alcohol.  Completely distill off the alcohol, make the
remaining water solution acid with hydrochloric acid and extract at least five times
with acetic ether. Wash the acetic ether extract with water and then evaporate.

a Arch. exp. Path. Pharmakol., 1876, 6:235; also Analyse des Harns, Neubauer and
Vogel, 1898, p. 226.
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Purify the hippuric acid and benzoic acid, crystallize, and weigh. Separate the
hippuric acid from benzoic acid by means of petroleum ether; the difference in
weight of the crystalline forms is benzoic acid.

The method is not as exact as could be desired and presents many
difficulties, particularly in the case of concentrated urines, where a
considerable quantity of fatty and resinous matter is removed by
the acetic ether employed to extract the benzoic and hippuric acids.
As in other determinations the analyses were made on composited
samples.

Hippuric acid occurs as a normal constituent of human urine in
amounts varying from 0.1 gram to 1 gram per day (Analyse des
Harns, Neubauer and Vogel), and in some cases after eating freely
of vegetables and fruit, especially plums, cranberries, etc., it may
be more than 2 grams per day.? In the ordinary mixed diet the
average quantity of hippuric acid eliminated is given as 0.7 gram
per day.

Hippurie acid is the chief nitrogenous constituent in the urine of
herbivora. This is explained by the fact that animals feeding
wholly on vegetable foods consume a large amount of aromatic
substances, which, by oxidation, as toluol (cinnamic acid), or by
reduction, as quinnic acid, are converted into benzoic acid, or sub-
stances containing the benzene nucleus, and then, by combination
with glycocoll, are converted into hippuric acid and excreted as
such.

The formation of hippuric acid in the human organism is there-
fore associated with the formation of benzoic acid. It has been
proven conclusively, both synthetically and by feeding experiments,
that hippuric acid is formed as the resulting product of the union
of benzoic acid, or a substance containing the benzene nucleus, and
glycocoll. Thus any substance or material taken with the food
which contains the benzene nucleus or is capable, by oxidation or
reduction, of being converted into benzoic acid will unite with glyco-
coll, which is derived from the protein metabolism within the body,
to form hippuric acid.

There are also a few cases where the benzoic acid is derived solely
from protein. Salkowski, Meissner, Shepard, and others found
hippuric acid in the urine of starving dogs, also in dogs’ urine after
a diet consisting entirely of meat. The benzoic acid in these cases
evidently originated from the putrefaction of protein in the intes-
tines.

The amount of hippuric acid eliminated is influenced, first, by the
amount of glycocoll present, and, second, by the amount of ben-
zoic acid formed. If there is suflicient glycocoll formed during the
digestion of proteids to combine with the benzoic acid, then all will

.

@ Hammarsten, Physiological Chemistry, 1904,
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be eliminated as hippuric acid. Experiments have been conducted
on rabbits by Wiener,® in which he administered small amounts of
benzoic acid and recovered the entire amount in the urine, combined
with glycocoll, as hippurie acid.

DISCUSSION OF RESULTS.

Table 11, page 1046, shows the daily ingestion of benzoic acid, and
sodium benzoate in amounts equivalent to benzoic acid, during the
preservative period.

In Table III are given the determinations of benzoic and hippuric
acid for the fore period, preservative period, and after period. The
table shows amounts of ether extract or benzoic acid, varying from
0.00 to 0.07 gram daily in the urine during the fore period, the
amounts for Nos. 4 and 7 being quite high. The quantity of benzoic
acid excreted in the preservative period varies from 0.064 gram,
in the case of No. 11, to 0.784 gram in the case of No. 8. That
benzoic acid remains in the system some time after its ingestion is
shown by the increased excretion in the after period over the fore
period. For Nos. 4,7, 9, and 10 there is a diminished excretion in
the after period as compared with that of the fore period. The
average increase during the preservative period for Nos. 1 to 6,
who received benzoic acid, is 0.159 gram over the fore period; for
Nos. 7 to 12, who received sodium benzoate, there is an increased
excretion of 0.255 gram over the fore period. The average increase
in the after period over the fore period is 0.031 and 0.029 gram for
Nos. 1 to 6 and 7 to 12, respectively.

In that section of the table which shows the excretion of hippuric
acid, the variations in the amounts in the fore period are again quite
marked, as in the case of benzoic acid, though there is apparently
no general relation between the excretion of these two substances,
the hippuric acid varying independently of the excretion of benzoic
acid.

The amounts of hippuric acid excreted in the fore period vary from
0.330 gram per day for No. 6 to 1.118 grams per day in the case of
No. 9. The average excretion for Nos. 1 to 6 during the fore period
is 0.508 gram per day, while for Nos. 7 to 12, it is 0.784 gram.

During the preservative period there is, of course, an increase in
the amounts of hippuric acid excreted, which again shows quite an
individual variation. The average increase for Nos. 1 to 6 is 1.017
grams per day, and for Nos.7 to 12, 0.677 gram per day over the fore
period.

In the after period the average increase over the fore period is
0.293 gram per day for Nos. 1 to 6, and for Nos. 7 to 12 it is 0.062
gram.

a Arch. exper. Path. Pharmakol., 1874, 2: 313.
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In the third section of this table the results are expressed and cal-
culated in terms of benzoic acid, that is, the amount of hippuric acid
found is calculated to benzoic acid and added to the ether extract
considered as benzoic acid, given in the first part of the table.

The maximum amount of hippuric acid excreted (Part 2 of Table
IIT) occurs in the third preservative subperiod, during which the
largest amount of benzoic acid was administered. There is also quite
a decrease in this period in the excretion of benzoic acid as compared
with the previous subperiod.

In the summary of Table ITI, the entire amount recovered as benzoic
and hippuric acids is 81.32 per cent for Nos. 1 to 6 and for Nos. 7 to 12
(No. 9 omitted) 61.41 per cent of the amount ingested. There is
evidently a marked difference shown in the manner and amount in
which the benzoic acid and the sodium benzoate are excreted.

It is also seen that the elimination of hippuric and benzoic acid had
not returned to normal at the close of the after period and that the
entire amount had not been eliminated at the close of the experiment.
This point is further discussed in the supplemental study which follows.

It is very probable also that, under the conditions of the experi-
ment, the supply of glycocoll in the body would not be sufficient in
quantity at all times to combine with the benzoic acid ingested.
Under the powerful oxidizing and reducing actions, to which the
drug is subjected, various products resulting from this action as well
as substitution products are doubtless formed, resulting in the elimi-
nation and destruction of part of the benzoic acid.

For the further elaboration of these points, especially the differ-
ence shown in the rate of elimination of the preservative when admin-
istered in the two forms, a supplementary study of the excretion of
benzoic and hippuric acid was made.

SUPPLEMENTARY STUDY.«
PLAN OF THE EXPERIMENT.

- The supplementary study included six subjects, and was begun on
November 26, 1907. The experiment was divided into a fore period
of five days, a preservative period of ten days, and an after period
of fourteen days, during which the diet was kept practically constant.
A somewhat longer after period in this case was deemed necessary,
as the data obtained in the previous investigation indicated a con-
siderable lag in the excretion of the ingested benzoic acid, particu-
larly in the case of the benzoate of soda.

During the preservative period a total of 12.5 grams of benzoie
acid was given to Nos. 1, 2, and 3, and an amount of benzoate of

a . W. Brown and H. .. Amoss performed most of the analytical work in this inves-
tigation.
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soda equivalent to this was administered to Nos. 4, 5, and 6, giving
1 gram per day the first five days and 1.5 grams per day during the
second subperiod of five days.

ANALYTICAL METHOD USED.

The same method, essentially that of Bunge and Schmiedeberg,
was employed in this investigation as in the original series, the details
of its application in this case being as follows:

Evaporate 200 cc of urine to dryness ona steam bath after making alkaline with
sodium carbonate. Extract the dry residue with hot alcohol (98 to 99 per cent),
using a blunt glass stirring rod or a pestle to break up the coarse particles. Extract
by using two 100 cc portions of alcohol and one 50 cc portion, heat to boiling each
time and then filter. Finally wash the residue on the filter, using from 25 to 50 cc of
cold alcohol. Evaporate the alcohol and take up the residue with 15 to 25 cc of water
and transfer to a Squibbs separatory funnel of 200 cc capacity.

Extract five times with acid and alcohol-free acetic ether, using 50 cc for the first
two portions and three 25 cc portions. Wash each portion of acetic ether extract with
an equal volume of water saturated with acetic ether. Allow the combined extracts
to evaporate spontaneously and, when the acetic ether has disappeared, transfer to
weighed dishes by a small amount of acetic ether. Again evaporate the acetic ether
and dry the residue in a vacuum oven at a temperature of 50° to 55° C. and a vacuum
of 25 to 28 inches for six hours; cool and weigh.

After weighing extract the residue with from 20 to 30 cc of petroleum ether divided
into three portions, dry in vacuo and again weigh. The final residue is hippuric
acid and the difference due to the extraction with petroleum ether contains any
benzoic acid that may be present as such.

As was pointed out in the previous study, this method is not as
clear-cut as could be desired, but by the procedure deseribed fairly
accurate results were obtained and the residue of hippuric acid was
1n all cases crystalline and only slightly colored.

In order to test the degree of extraction and to determine whether
any hippuric acid remained in the residue or was removed by washing
the acetic ether with water, a series of these residues and wash
waters were evaporated to dryness with excess of sodium carbonate
and treated in the usual manner. In all cases only slight traces of
crystals were obtained, showing the extraction to be fairly complete.

DISCUSSION OF ANALYTICAL DATA.

The results of the supplementary experiment are given in Table
IV. The data are calculated, from the analysis, on the daily samples
and also on the composites for each period, which were kept during
the progress of the experiment. In the first test only composite sam-
ples were used, which probably accounts in part for such differences
as are found in the two sets of results. .

In part 1 of the table the results are given in terms of hippurie
acid, obtained by direct weighing and also by titration of the final
residue with tenth-normal sodium hydroxid. Unfortunately the
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titrations were not made on the daily samples throughout, and these
data are lacking for the first subperiod of both the fore and preserva-
tive periods. The titration figures given, however, serve to show
that part of the residue which is weighed is not hippuric acid. It is
believed that this is, at least in part, a compensating error, inasmuch
as all the hippuric acid is probably not extracted and there is a
slight loss during the washing of the acetic ether extract with water.

An inspection of the data shows an increase during the preservative
period in the amount of hippuric acid excreted, which is much more
marked in the case of the results on the daily samples than on the
composites and also is much greater in the case of Nos. 1, 2, and 3,
receiving benzoic acid, than for Nos. 4, 5, and 6, receiving benzoate
of soda.

In the summary for Nos. 1, 2, and 3 there is in the fore period an
average excretion by the daily samples of 1.1389 grams of hippuric
acid as compared with 1.0361 grams by the composite samples. For
Nos. 4, 5, and 6 the figures representing the excretion in the fore
period are 1.0389 and 1.1954 for the daily and composite samples,
respectively.

During the preservative period for Nos. 1, 2, and 3 the average
excretion is 2.7677 grams for the daily samples and 2.2833 grams for
the composites. For Nos. 4, 5, and 6 the same relation holds between
the daily and composite samples and there is a marked decrease from
the figures obtained for Nos. 1, 2, and 3, namely, 2.4127 and 1.5026
grams for the daily and composite samples, respectively.

One striking point in the data is the marked decrease in the amount
of hippuric acid obtained for Nos. 4, 5, and 6 in the composite sam-
ples during the first preservative subperiod. No. 4 shows about one-
fourth and Nos. 5 and 6 about one-third as much hippuric acid
excreted during this period as is shown by the daily samples. There
18, however, a corresponding increase (see part 2 of Table IV) in the
amount of benzoic acid excreted, which was obtained in these
instances in pure crystalline form and the amount titrated. The
composited samples were not analyzed at the close of each period or
subperiod, but were taken up at the close of the experiment. This
particular composite probably stood twenty-five days, preserved with
thymol and chloroform. As is well known, boiling with acids or
alkalis decomposes hippuric acid into benzoic acid and glyecocoll.
There is a probability of such a decomposition having taken place in
this instance, and this change is, moreover, of special interest, since it
1s confined to those subjects receiving benzoate of soda and occurs
only during the first preservative subperiod. The average excess of
hippuric acid excreted during the preservative period in the daily
samples in 16.3072 grams for the subjects receiving benzoic acid and
13.7381 grams for those receiving sodium benzoate.
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During the after period the excretion is still in excess of that of the
fore period, amounting to 3.1646 grams for Nos. 1, 2, and 3 and
2.9884 grams for Nos. 4, 5, and 6 during the first subperiod, bringing
the total excess per man up to 17.3621 grams and 14.7342 grams for
those receiving benzoic acid and sodium benzoate, respectively. Dur-
ing the second after subperiod the excretion for Nos. 1, 2, and 3 is &
little less than during the fore period, while for Nos. 4, 5, and 6 there
is again an excess of 2.4263 grams over the fore period, bringing the
total excretion from the sodium benzoate subjects up to 15.5430
orams per man. There is thus seen a marked tendency to an earlier
excretion of the benzoic acid as hippuric acid than in the case of
sodium benzoate.

In part 2 of Table IV the data are expressed in terms of benzoic
acid. The total hippuric acid as determined by weighing the residue
is calculated to benzoic acid. The residue obtained after the extrac-
tion with petroleum ether, which in the original experiment is regarded
as benzoic acid, is marked *‘petroleum ether extract.” In this experi-
ment (with the exception of the incident with Nos. 4, 5, and 6 in the
first preservative subperiod on the composite samples) no crystals
were ever obtained in this extract, and, moreover, by collecting and
keeping the individual extractions during the different periods, only
slight traces of benzoic acid were recorded on one or two occasions,
when tested by Mohler’s method.* To further test this point two
voung men were given 2.5 grams of benzoic acid and two an equiva-
lent quantity of sodium benzoate. In only one case was a positive
reaction for benzoic acid obtained, and that was for one of the subjects
receiving sodium benzoate. It is only fair to assume then that under
the conditions of this experiment no benzoic acid as such was excreted
in the urine. It must be remembered, however, that in the original
experiment only the composite samples were analyzed and a larger
amount of benzoic acid was ingested. It is possible, therefore, that
under the conditions of the original experiment, in which the amounts
of the preservative ingested were much greater, the supply of glycocoll
was not suflicient to combine with all of the benzoic acid, and the
petroleum ether extract in the first experiment did contain benzoic
acid, although in the supplementary study the results indicate that
the benzoic acid is all recovered as hippurie acid.

According to several authorities® benzoic acid is found in rabbits’
urine and sometimes in small quantities in dogs’ urine. It is also
found in human urine in diseases of the kidneys. This occurrence of
benzoic acid seems to be due to a fermentative decomposition of hip-
puric acid, such a decomposition readily occurring in an alkaline
urine or in one containing proteid. According to Cushing® some

a 7. 8. Dept. Agr., Bureau of Chemistry, Bul. 107, p. 181.
b Cited in Hammarsten's Physiological Chemistry, 1904, p. 503.
¢ Pharmacology and Therapeutics, 1901, 2d ed., p. 412,
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ingested benzoic acid escapes in the urine unchanged, this depending
on the general health of the subject, the condition of the kidneys,
and the amount administered. This is of considerable interest in
relation to the point already brought out in regard to the benzoic
acid excretion and also in connection with the lessened excretion of
the hippuric acid when ingested as benzoate of soda.

The same relations hold in this part of the table in regard to the
excretion, as were brought out in the discussion under part 1, as the
benzoic acid is calculated directly from the hippuric acid. The
weight of the extract, since it contains oxyacids, phenols, and resinous
bodies, and was found to contain no benzoic acid, was not added to
the calculated benzoic acid from hippuric acid. Further, this residue,
if added to the data for the composite samples, is not sufficient to
make up the deficiency between the composite samples and the daily
samples, although in general there is an increased amount of ‘‘extract”
for the composite samples over the daily samples, especially in the
after period. This form of expressing the data merely affords a
means of readily calculating the percentage amount, excreted as
hippuric acid, of the amounts of benzoic acid ingested.

Based on the excess excreted in the preservative period 92.9 per
cent of the amount ingested in the case of Nos. 1, 2, and 3 is recov-
ered, while for Nos. 4, 5, and 6 only 71.9 per cent is excreted.
There is again an increase in the first after subperiod, which brings
the excretion for Nos. 1, 2, and 3 up to 100.5 per cent and for Nos.
4, 5, and 6 to 76.0 per cent. The excretion in the second and third
after subperiods is practically of the same magnitude as that of the
fore period for Nos. 1, 2, and 3, but in the case of the subjects
receiving sodium benzoate there is still a slight increase in the second
after subperiod, bringing the percentage excreted up to 77.6.

It is apparent that the rate of elimination and the total amount of
hippuric acid eliminated are quite different under the influence of
benzoic acid and of sodium benzoate. With benzoic acid the elimina-
tion seems to be complete within five days after its administration is
discontinued, while in the case of sodium benzoate there is quite a
retardation in the excretion, which extends at least over ten days,
and 22.4 per cent of the amount ingested still remains unrecovered.

These results are in the main confirmatory of those obtained in the
original series, in so far as they show the difference in the excretion of
hippuric acid when derived from the ingestion of benzoic acid and
from benzoate of soda; also the fact is brought out in this investi-
gation that there is a disparity between the results on the daily sam-
ples and composite samples, evidently due to a decomposition of
the hippuric acid taking place on standing, and that these subjects,
with the ingestion of 12.5 grams of benzoic acid over a period of ten
days, showed no benzoic acid excreted as such.

23360—DBull 84, pt 4—08—2



TasLe 1II.—Exreretion of the benzoic acid in the urine, Serves VIII.

Period '\
No. 1 No. 2. |
Fore period. !

First subperiod: Grams. | Grams.
R S o e B o't 0. 0000 0.2022
PRI -t e s s o SR . 0000 . 0404

Second subperiod:

i e A W L L0245 . 1000 |
R RN o v i 5 g L0049 L0200

Entire fore period: ‘
RN . & = sty s b e il s L0245 .3022 |
Co e A e e R e L0025 . 0302

Preservative period.

First subperiod: ;

- Tl TR e S S JA802 | 1.4560
T S L0360 | . 2012

Second subperiod: :

f i e NS o s L6793 | 4.7208 |
VDR~ s il e . 1359 . 9442 |

Third subperiod: 1 |
4 0 i S R S S .4529 | 2.6769 |
L S N L0906 | L5354 |

Fourth subperiod: 1 |
o R R TS 2200 | L7298
o e S L0440 | 1460

Entire preservative period: | }
o TN Y N 1.5324 | 9.5835 |
V.G T T TR R L0766 | . 4792 I

|
Ajter period. :

First subperiod: i |
¢ AN R L0202 L3485
AU &bt s s ' ' L0040 L0697 |

Second subperiod: |
I LR 1548 | 6363
VBRI & e e s g e oo L0310 | L1273

Entire after period: 1

BRI ik . o v s i L1750 | . 9848
BVEERID. o2 n ity wenoas L0175 . 0985

1. PETROLEUM ETHER EXTRACT (BENZOIC ACID).

Grams.
0. 0000
. 0000

. 0000
. 0000

. 0000
. 0000

L1793

2.1083
. 4217

. 1857
L0371

. 4159
.0832 |

3. 6065
. 1803

. 1446

.6138 |
. 1228 |

L7584 |
L0758 |

Grams.
0. 6589
L1318

L0782
L0156

L7371
L0737

. 4553
L0911

1. 5530
. 3106

. 3022
. 0604

. 4275
. 0855

2.7380
. 1369

Grams.
0. 1088
L0218

. 0000

. 1088
. 0109

L1673
. 0335

. 6691
. 1338

. 3696
L0739

L1799

. 0360 !

1. 3859
. 0693

. 2873
L0575

. 4160
. 0832

. 7033
.0703

Individual data.

! No. 8.

|

- Grams.

|
|
|

3
|

No.6. | No.7.
Grams. Grams.
0.0323 | 0.6897 |
L0065 | 1379
L0000 | L0000
. 0000 . 0000
.0323 . 6897
L0032 . 0690
|
4671 |  .3576
.0934 . .0715
1.5029 |  4.7632
.3006 | 9526
. 4719 . 8294
. 0944 . 1659
. 2618 . 5732
L0524 . 1146
2. 7037 6. 5234
. 18562 . 3262
L0584 .0413
017 L0083
(1561 | L1808
.0312 | L0362
L2145 . 2221
0215 | L0222

0.

0000

. 0000

o

. 0000
. 0000

. 0000
. 0000

. 6298
. 5260

L2835 |
. 6567

. TRO8
. 1580

L9738
. 7948

15.
. 7838

6769

. 5604
.1121

. 3730
. 0746

.9334
. 0933

No. 9. !

|
|
|

l

No. 10. No. 11.
y |
|
Grams. Grams. | Grams.
0.3469  0.3536 | 0.0000 |
L0694 L0707 . 0000
L0000 | .0000 | L0000 |
. 0000 . 0000 | . 0000
L3469 | .3536 | .0000
. 0347 L0354 | 0000
-
| |
| .
L2782 4208 | .2614
L0556 1 L0860 L0523
| |
. 4603 ' L6195 | .3336
L0921 L1239 | L0667
2.1716 | .5289 |  .5307
4343 | .1058 | .1061
|
.......... L2257 | L1578
.......... ! . 0451 .0314
2.9101 1. 8039 1. 2829
1940 . 0902 . 0641
2785 0000 0994
. 0557 . 0000 L0199
. 0000 . 0652 . 0000
. 0000 L0130 . 0000
.2785 . 0652 L0994
L0279 . 0065 L0099

Summaries.
Nos. 1 Nos. 7
No.12. | “456. | to12.a
|
|

Grams. Grams. Grams.
0.1916  1.0022  1.5818
.0383 | .0334 | .0527
1806 | L2027 L1806
L0361 L0068 L0060
3722 | 1.2049 1.7624
" 0372 0201 | .0294
8440 | 3.6225 4. 8008
" 1688 1208 “1600
2.5203 | 11.2334  16.9804
5041 3744 5660
0030 | 4.4592  5.7534
S1806 L1486 1918
2120 | 2.2349 5.1419
L0424 -0745 L2057
4.4793 | 21,5500 | 32.6765
12240 1796 J2841
0000 | 1.0648 0796
-0000 L0355 L0327
1.9246 | 1.9770 2. 5436
- 3849 L0659 L0848
1.9246 | 3.0418 | 3.5232
1925 L0507 - 0587

R e e

P S——

125(0) 1
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2. HIPPURIC ACID.

Fore period.
First subperiod:

R R 5 3 vn T e s

Ave
Second sub

ERORIEG 2 oo e w2 i
I . o i 8 i e

Entire fore period:

d e S ST e R

Preservative period.

First subperiod:
Total

I s o e L v s i b

Second subperiod:

L e R S

Aver
Third subperiod:

Total

Ave
Fourth subperiod:

I e i Vs o ' 2 i & @ i
Py T st e e
Entire preservative period:

Total

After period.
First subperiod:

f L N T PR S

Aver
Becond subperiod:

F et R B . S Y

Average
Entire after period:

TR s o e s s 560 o e

—
.

o

. 5129
. 5026

L3158

L6316

8029
L7606

—-]

b ’411 \
.2482 |

. 1926 ,
. 5596

. 8083
L9617 |

. 8636

5727

N I

2.6719 |
L2672 |

Grams.

2.8288 |
. 5658

1.
. 3248

6239

4. 4527

5.
1

. 6092
. 5218

3.
L7721

2.
. 4454

19.
. 9603

6.

. 4453

5106 |

1021

8607

2268

2073

6280
. 5256 |

. 2209
. 8442

8489
. 6849

Grams.
3.0438

2.1840
. 4368

5. 2278
. 5228

6.0351 |
1. 2070

9. 4809
1. 8962 |

11. 9408
2. 3882

11. 1761
2.2352 |

38. 6329
| 1.9316

!
|

- 3.0761 '
L6152

i
47721 |
0544 |

|
. 8482
. 7848

-1

aNo. 9 omitted in summary.

Grams. @ Grams. | Grams.
2. 7201 1.9718 2. 4795
. 5440 . 3944 . 4959
1. 2908 1.3314 2. 5703
. 2582 . 2663 L5141
4.0109 3.3032 5.0498
. 4011 . 3303 . 5050
5. 9472 6. 2705 4, 8946 |
1. 1894 1. 2541 L9789
7.7706 1 10.0661 2.7271
1. 5541 2.0132 . 0454
9. 8028 9.1770 10. 3323
1. 9606 1.8354 | 2.00665
|
49392 | 4.3150 | 5.9928
L9878 . 8630 1. 1986
28. 4598 29. 8286 23. 9468
1. 4230 1.4914 1.1973
3. 2489 4.3741 2.3518
. 6498 L8748 . 4704
4. 0602 2.7019 2. 8439
L8120 . 5404 . 5688 |
|
7.3091 | 7.0760 5. 1957
. 7309 | L7076 . 5196

Grams.
6. 1326
| 1.2265

31279
| L6256

9. 2605
. 9261

6. 9258
1. 3852

1. 4940
. 2988

13.7241

2.2482

33. 3851
1. 6693

4. 2866
. 8573

4.3441
. 8688

8. 6307
. 8631

2,7448 |
11. 2412 |

Grams.
2. 4305
. 4861

8. 7487
1.7497

11.1792
1.1179

20. 1673
1.3445

4.1775
. 8355

4. 5463
. 9093

8. 7238
.8724

Grams.
3. 7805
L7561

2. 9406
. 0881

6.7211
. 6721

. 4529
. 4906

. 2717
. 25643

. 9889
L9978

— D — — -]

L0776

26. 6015
1.3301

2.9625 |
.H905 |

4. 1006

L8201 |
7.0531 |

L7053

Grams.
3. 1990
. 6398

2. 3270
. 4654

5. 5260
. 5526

7.0953
1. 4191

6. 5629
1. 3126

11. 7991
2. 3598

4. 5661
L9132

30. 0234
1. 5012

4. 7888
L9578

3. 9863
L7973

7751
. 8775 |

Grams.
4. 0231
. 8046

5. 2765
1. 0553

9. 2096
. 9299

6. 3983
1.2797

8. 0241
1. 6048

14. 4092
2. 8818

5.0713
1.0143

33. 9029
1. 6951

|
|

‘ 5.3519
~ 1.0704

7. 0359
1. 4072

12, 3878
1. 2388
|

Grams.
19. 0613

- 6354

11. 4049
. 3802

30. 4662
. 5078

36. 1152
1. 2038

48. 1628
1. 6054

58. 5367
1. 9512

40. 1777
1. 3393

182. 9924
1. 5249

20. 6483
. 6883

27. 4216
. 9141

48. 0699
. 8012

Grams.

22,0452

. 7348

24,9910
. 8330

47.0362
. 7839

37.7317
1. 2577

31. 3550
1.0452

69. 1809

2. 3060

29. 7594
1. 1904

168. 0270
1. 4611

23. 9091
L7970

26. 8571
. 8952

50. 7662
. 8461

‘SHLVOZNHALI ANV dIDV DIOZNY4
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TasrLe 111.—Excretion of the benzoic acid in the urine, Series VIII—Continued.

3. TOTAL HIPPURIC AND BENZOIC ACIDS CALCULATED TO BENZOIC ACID.

Period.

Fore period.

First subperiod:
e - e R e R
7 RS R R
Second subperiod:

< by [ T BT S S ‘

LUy T e S R S PR,
Entire fore period:

Total

DNOINES . o o o i it B

Preservative period.

First subperiod:
Total
L A A S s

Second subperiod:

Total

Sy e PR GO !

Third subperiod:
Total

C L R e N S

Fourth su
Total
WD & o v ol = e o e 35 D

Entire preservative period:
Total

.......................

After period.

o
)
S
—_
B

6.0011
1.2002

7.9059
1. 5812

7.9081
1. 5816

. 8459

- 3466

2.7469
. 5494

6.0244
1.2049

8.4172
1. 6834

11. 4167
2.2833

4.9837 |

. 9967

30. 8420
1.5421

3. 6258
. 7252

5.9961
1.1992

4.5526
.9105

7.2047
1.4589

2.8173
. 5635

1.9337
. 3867

16. 5983

1.9358
.3872

3. 4908
. 6982

Individual data.

No. 4 No. 5 No. 6. No. 7. No. 8
i

Grams. | Grams. | Grams. | Grams. | Grams.
2.7336 1.5920 1.3763 1.3797 4. 1800
. 5467 L3184 <2763 . 2759 . 8360

1. 4886 . 8798 . 9075 1.7519 2.1320
. 2977 L1760 .1815 . 3504 . 4264
4.2222 2.4718 2.2838 3.1316 6.3120
. 4222 . 2472 . 2284 .3132 . 6312

4. 5688 4.2209 4.7412 3.6837 7-3505
L9138 . 8442 . 9482 L7367 1.4701
8.0152 7.3175 8. 3231 5.9404 9.3018
1. 6030 1.4635 1. 6646 1.1881 1. 8604
8. 5206 7.0512 6. 2552 7.8712 | 10.1441
1.7041 1.4102 1.2510 1.5742 2.0288
8. 0451 3.0194 3.2029 4.6579 | 11.6358
1. 6090 . 6039 . 6406 .9316 2.3272
20.1497 | 21.6090 | 22.5224 | 22.1532 | 38.4322
1.4575 1. 0805 1.1261 1.1076 1.9216
2.3025 2.3018 3.0361 1. 6443 3.4821

. 4605 . 4604 . 6072 . 3289 . 6964
3.2186 3.1834 2. 2561 2.0192 3.3339
. 6437 . 6367 .4512 . 4038 . 6668

: Grams.
[ 2.0035
. 4007

5.9631
1.1926

7.9666
| . 7967

3.1259
. 6252

3.0988
. 6198

Grams.
2.9304
. 5861

1. 3227
. 2645

4.2531
. 4253

. 5097
.1019

. 0986
. 0197

.3373
. 4675

2.1942
.4388

20. 1398
1.0070

— —r

— =1

2.0124
. 4025

2. 8602
L5720

5.0976
1.0195

6.9974
1. 3995

8.5730
1.7146

3.20688

. 6538
23. 9368
1.1968

3.3634
L6727

2.7171
5434

Grams.
2.9337
. 5867
3. 7174
. 7554

6.7108
L6711

5.2048
1.0410

6.2180
1.2436

10.7243
2.1449

3. 6686
L7337

25. 8157
1.2908

3. 6479
. 7296

6. 7203

1.3441

Summaries.
Nos.1 | Nos.7
to6. | tol2.a
Grams. | Grams.
11. 1599 15. 6077
.3720 . 5203
7.7598 16. 5329
. 2587 . 0611
18.9197 32.1406
.3154 . 5357
28.1387 30. 5085
. 9380 1.0170 .
45. 3688 38. 3005
1.5123 1.2767
43. 9669 52.9163
1. 4656 1.7639
29. 0929 25. 4253
. 9698 1.0170
146.5673 | 147.1506
1.2214 1.2796
14. 9350 17.2760
. 4978 . 5759
20. 8919 20. 7495
. 6964 L6917

9¢0T
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e e

reservative and
s over fore period.

Excess in

after peri

Per cent recovered of amount
i ted (calculated to ben-
T TR TN TR L

4.4799 9.6219 5. 4266 5.5211

. 4480 . 9622 . 5427 5621

22.2216 | 27.7322 | 13.0851 | 22.0042
63. 49 110.93 96. 56 62. 87

5. 4852
. 5485

19. 6788

&.74

5.2922 3. 6635 6. 8160 6.2247 4. 8726 6.0805 | 10.3682

. 5292 . 3664 . 6816 6225 . 4873 . 6081 1. 0368

20.9632 | 16.4209 | 17.3122 |.......... 12.2531 | 18.7178 | 16.0515
93.17 56. 82 WAL e 60. 06 75.17 64. 46

81.32

125. 6351 80. 7555

61. 41

a No. 9 omitted in summary.
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Period and sample.

Fore period, November 26-30, 1907.

Daily samples:
Total
Average

Composited samples:

otal
R e e T s s e |

..............................

Preservative period, December 1-10.

Daily samples—
Total
Average

Composited samples—

otal
Average
Second subperiod, December 6-10:

Daily samples— l
Total
Average

Composited samples— |

otal
Average

|
First subperiod, December 1-5: i
...................... |

Entire

o Sreservative period: '

y samples—

s R e R M R | ’
VBRI L o e En 5 a4
Composited samples— '
o VR T e R W t

After period, December 11-2}. }
First subperiod, December 11-15: |

Daily samples—
Total

......................

TaBLeE 1V.— Ezcretion of benzoic acid—supplemental study.

1. HIPPURIC ACID.

Direct weighing of residue. Titration with ¥/;o NaOH. Direct weighing. Titration.
o TR PR S oA R g T ol 7o sV avo. o, | Nom 1, | Mow: ] Noa: b, Newa
No. 1. | No. 2. | No. 3. | No.4. | No. 5. | No. 6. | No.1. l No. 2. | No. 3. . No. 4. i No. 5. | No. 6. 2, and 3.0‘5,and(i.b;2,and 3.al5, and 6.0
1 | | '
Grams.| Grams. Grams. Grams.! Grams. Grams. Grams. Grams.| Grams. Grams.| Grams.| Grams.| Grams. | Grams.| Grams.| Grams
6.5830| 5.8356/ 4.6646 5.6644| 5.7880, 4.1309........ ... ... .|........ g A | ST P 17.0832| 15.5833.........]-ccccuc--
1.3166 1.1671 .9329 1.1329 1.1576 .8262................0......ooeenns [, LA 1.1889| 1.0889|.........]-...c.-e-
| | | | 1
6. 100()‘I 5.7820 3.6090 5.2440, 8.1330| 4.5540/ 5.1015 4.5699 2.8730} 3.8086) 6.1397 3.6480 15.4910 17.9310, 12.5444 13.6863
1.2200 1.1564 .7218 1.0488 1.0266 .9108 1.0203! 9150, 5746 7797 1.2279 .7296, 1.0361 1.1954] .8365  .9124
| |
| | |
| | ‘
15.4512| 13.8701/ 10.7576| 11.9356| 13.4129| 10.1457|........ € 2k, R A e ey K [--eeense 40. 0789 35.49424......‘.,..3
3.090'2i 2.7740 2.1515 2.3871 2.6826} N T | RS SRR R SN IR i gran S 2.6719| 2.8668|.........|-..-.....
10.6500, 8.9310 6.8960, 2.6640 4.8730 3.9530 8.8916. 8.0138? 6.2346; 2.4756| 4.4607 4.2459 26. 477()‘ 11.4900, 23.1400/ 11.1822
2.1300 1.7862 1.3792) .5328 .9746 .7906 1.7783 1.6028(‘ 1.2469 1.4951| .8921 .8492 1.7651  .7660| 1.5427  .7455
| ' |
17.3096 13.8840 11.7610, 11.1209 14.7376/ 11.0287| 15.6054 12.4076? 0.8524 9.3945 12.8880 9.7365| 42.9546 36.8872| 37.8954 32.0190
3.4619 2.7768 2.3522) 2.2242 2.9475 2.2057) 3.1211 2.4815 1.9765 1.8789| 2.5796 1.9473 2.8636' 2.45256| 2.5264 2.1346
w |
14.5570| 15.2320 12.2350| 10.0670| 14.2080 9.3680| 12.7137 13. 4501 11.2018, 8. 5759 12.82251 8.4219 42.0240 33.6420| 37.3656/ 29.8203
2.9114] 3.0464 2.4470 2.0134 2.8416, 1.8736 2.5427 2.6900 2.2404 1.7152 2.5645 1.6844 2.8016 2.2428 2.49105 1.9880
| | | . j
32.7608| 27.7541| 22.5186| 23.0565 28.1505| 21.1744|........[........ AR JERSPROIES SO (ol b 83.0335 72.3814|.........]cc0c000ns
8.2761] 2.7764| 2.2619; 2.8067| 2.8161| 2.1174|........|.cc.cccefecenncncfoecancifensiacii]oinnne.. 2.7677| R4187).....c.. | ciiennnn
25.2070, 24.1630 19.1310 12.7310 19.0810| 13.3210 21. 6053 21.4639 17. 4364! 11.0515| 17.2832| 12.6678 68.5010/ 45.1330| 60.5056/ 41.0025
2.5207 2.4163 1.9131 1.2731 1.9081| 1.3321 2.1605 2.1464 1.7436 1.1052) 1.7283 1.2668 2.2833  1.5026) 2.0169 1.3334
it
| | | |
| 8.6160 6.7525 4.8793 6.6514 6.6632| 5.2569 6.7622) 5.2181 3.4367? 4.9982| 5.1790| 3.8119| 20.2478 18.5717 15.4170 13.8001
| 1.72320 1.3505  .9759 1.3303 1.3326/ 1.0514 1.3524) 1.0436 .6873 .9998 1.0358 .7624/ 1.3498 1.2381 1.0278  .9200
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Com’Foaitad samples— | |
e i e e W | l 7. 4290, 6.2750| 3. 7850' 4.3020 5-5880' 3.9110; 5.9876| 4.9261 2.8080| 3.1738 4.26 3.0601 17.4890| 13.8010, 13.7217| 10.4966
IR o o' v n vt sssnensnonosh - LASH0 1.25560 .7570| 8604 1.1176 L7822 1.1975 .9852 .5616 .6347 .853 6118 1.1660, .9001 D148, L6998
Becond subperiod, December 16-20: | ~ ,' ,
Daily samples— |
IR~ v ¢ p e o b s g 5.5488  5.4269 3.4992  5.2060 6.8401 5.8735/ 3.3355, 4.5595 2.0905 4.1629| 4.9480 4.3120 14.4749| 18.0096| 9.9855| 13.4229
SRR o - osis ANa e s v keh 45 1.1095 1.08h4 .6998 1’0592i 1.3680 1.1747 .6671 .9119 4181 .8326 .9896 .8624| .9650 1.2006 .6657 .8949
Composited samples— | |
U R g o Mo Sy 3.9340  6.6060 5.0330 5.3530 6.6954 5.2960, 3.1074| 5.4702| 3.6820, 4.0168| 5.5907 4.1058| 15.5730| 17.3440| 12.2596| 13.7133
TR PR R I S L8658 L3212 10066 1.0706 1.3391 1.0592) .6215 1.0940 .7364) .8034 1.1181 8211 1.0382 1.1563 .8173] .9142
Third subperiod, December 20-24:
Daily samples— | '
T e VR A EC N 4.5325 3.5803 3.1086 2.7469) 1.9524] 3.5139| 3.3400| 2.7016/ 1.9392| 1.7341| .6948| 1.7589| 11.2214| 8.2132] 7.9808| 4.1882
BV - & hws it v ovis iy, 1.1331 .8951 .7772 .6867 .3881 .8785| .8350 .6745 .4848| .4335 .1737 .4397| .8015| .5867 .5701 2920
Composited samples— 1 | l ‘ 5
T TR e S e N e 3.0640) 3.3210/ 1.8540| 1.7460| 4.2370| 1.4080 2.6027 2.8461| 1.2978 1.4080 3.5943| .8861 8.2390(  7.3910  6.7466| 5.8884
DRI e o v i s m g e e s G128 L6642 L3708 L3492 8474 L2816) L5205 L5692 L2596 .2816 STIS9 17720 L5493) 4927 4098 L3926
Entire after period: | ‘ | .
Daily samples— | ‘ | ,
IR S s e Bk s v kst g 18,6973 15.7597 11.4871| 14.6943 15.4557 14.6443 13.4377| 12.4792| 7.4664 10.8952| 10.8218 9.8828| 45.9441| 44.7945 33.3833| 31.5980
BRI | o S s adssiovannvnsans 13364 1.1256  .8205 L0496 1.1040 1.0462 .9598 .8914 .5333 .7781 .7730 .7059| 1.0939 1.0666 .8089 .7523
Composited samples— | ‘ l | ‘ 1 |
I s = o i e e s e ' 14. 4270 16.2()‘.’()| 10. 6720 11. 4010, 16.5204 10.6150 11.6977 13.2424| 7.7878 8.5085| 13.4488 8.0510| 41.3010| 38.5364] 32.7279| 30.0983
R 1.0305 1.1573  .7623 .81441 L1800  .7582 .8355 .9459) .5H63) .6142 .9606 .5751] .9834 9175 .7792 L7166
Excess in preservative period over | ! ! ' ’ i
fore period—daily samples ......... 19. 5948 16.1371| 13.1896( 11.7275( 16.5745| 12.9124|........|.cc.coo|oceence)onnni)oannnn.. T v | T o g LY 4
T T, d T e SN SRR PRI et e N o T ) R R G i e e | e e e e o 16.3072| 18.7881|.........|.........
Excess in preservative period over \ | ‘ ‘ ' !
fore period—composite samples.... 13.0070 12.5990 11.9130, 2.2430, 2.8150, 4.2130 11.4023 12.3139| 11.6904] 3.2545 5.0042 5.3718. ... ... .| ceeuiieloeoeaiilonnan...
T T T TR e DO S TR (I RN i et ek (Lo PROGRLRIY - TG ¢S E B L s 12,5063 3.0903 11.8022| 4.5435
| 1 | | ‘ |
a Received benzoic acid b Received benzoate of soda.
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TaBLE IV.—Ezxcretion of benzoic acid—supplemental study—Continued.
2. BENZOIC ACID.

Period and sample.

Petroleum ether extract.

Total hippuric acid calculated to benzoic acid.

Fore period, November 26-30, 1907.

Daily samples:
B O s & wror s o s s A e e S, W
Average
Composited samples:
e e Rl T W L g o e A RS

Preservative period, December 1-10.

First subperiod, December 1-5:
Daily samples—
o L G N N T
Average
Composited samples— '
T e Ryl T
O T S o o s ol b o I
Second subperiod, December 6-10:
Daily samples—
IR S G5 reeaty i s o A it i IR A o B
e R o o o Lo B A b o S il
Composited samples—
L e e Y g Ny Loy i

..............................

Entire preservative period:
Dail%* samples—
C O T T e, Do SR
Average

A fter period, December 11-24.

First subperiod, December 11-15:
Daily samples—
e L N T N

Hippuric acid as
benzoic acid.

| Sy o
No.1. | No.2. | No.3. | No.4. | No.5. | No.6. | No.1. | No.2. | No.3. | No.4. | No.5. | No.6. [Nos 12 Nos. 4,5,
|
Grams. | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. | Grams.
0. 3946 0. 0840 0. 4638 0. 2026 0. 3915 0. 2419 4. 4570 3. 2381 3.1794 4. 2424 4.0751 2. 8156 | 10. 8745 11. 1331
- L0989 0168 0927 L0405 L0783 0484 8914 6476 6359 8485 8150 0631 L7260 L1422
l ‘

| .1730 . 2160 L0160 . 0570 . 2060 .0480 | 4.1578 | 3.9410 | 2.4599 | 3.5743 ( 5.5435 | 3.1040 | 10. 5587 | 12.2218
0346 L0432 0032 1 L0114 0412 0096 8316 L1882 4920 L7149 | 1.1087 6208 L7039 8148

! 1 | |

| |

| |
. 2325 .2089 | .1378 | . 1829 . 2029 ! L1576 | 10.5328 | 9.5538 | 7.3325 | 8.1352 | 9.1412 | 6.9154 | 27.4191 | 23.1873
0465 0598 . .0276 0366 0406 0315 | 2.1066 | 1.9108 | 1.4665 | 1.6270 | 1.8283 | 1.3831 | 1.8280 1.64568
. 1230 L1480 | L0990 | 2.4350 | 3.3190 | 2.0980 | 7.2500 | 6.0874 | 4.7003 | 1.8138 | 3.3214 | 2.06944 | 18.0472 7. 8296
L0246 0296 | L0198 A870 6640 4136 | 1.4518 | 1.4175 L9401 3628 6643 5389 | 1.2032 05220

| !

. 1405 . 1419 . 1524 . 4916 .2249 |  .0674 | 11.7983 | 9.4634 | 8.0161 | 7.5802 | 9.9452 | 7.5172 | 29.2778 | 24.7771
0281 0284 0 L0305 0 L0983 0450 l 0135 | 2.3596 | 1.8927 | 1.6032 | 1.5161 | 1.9890 | 1.5033 | 1.9518 1.6518
1. 1670 .2310 | .2350 . 2390 .3400 | .2250 | 9.9221 | 10.3821 | 8.3304 | 6.8617 | 9.6842 | 6.3852 | 28.6436 | 22.9311
2334 0462 L0470 ' 0478 0698 L0450 | 1.9844 | 2.0764 | 1.6679 | 1.3605 | 1.9868 | 1.2770 | 1.9096 1.5287
. 3725 . 4303 . 2903 . 6745 . 4278 .2243 | 22.3311 | 18.9177 | 15.3486 | 15.7154 | 19.0864 | 14. 4326 | 56. 5974 | 49. 2344
0373 0430 L0290 0675 0428 0224 | 2.2331 | 1.8918 | 1.5349 | 1.5715 | 1.9086 | 1.4433 | 1.8866 1.6411
1. 2000 . 3790 03340 | 2.6740 | 3.6680 | 2.3230 | 17.1811 | 16.4695 | 13.0397 | 8.6755 | 13.0056 | 9.0796 | 46. 6908 | 22. 5891
1290 0379 0334 2674 3668 2323 | 1.7181 | 1.6470 | 1.3040 8676 | 1.3006 9080 | 1.6563 .7629
. 1018 . 0816 . 0685 .0793 . 1087 L0855 | 5.8726 | 4.6025 | 3.3257 | 4.5297 | 4.5416 | 3.5831 | 13.8008 | 12. 6544
0204 0163 0137 0159 0217 0171 1 1.1745 9205 6651 90569 9083 L7166 9200 8436

0901
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Composited samples— ;
’Fo ................................. . 1190 . 3450 . 2550 . 3310 . 1400 L1920 | 5.0636 | 4.2770 | 2.5799 | 2.9322 | 3.8088 | 2.6657 | 11.9205 9. 4067
e NS e S € L0238 0 L0690 | L0510 0 L0662 L0280 | L0384 1.0127 | .85H4 | .H160 | .5864 | .7618 | .5331 | .7947 L6337
Second subperiod, December 16-20:
Daily samples—
'f‘otal ................................. . 1542 . 0948 . 1053 . 0621 . 1614 .1026 | 3.7821 | 3.6992 | 2.3852 | 3.0716 | 4.6621 | 4.0034 | 9.9718 | 11.7371
T S ey S SR S 0308 | .0190 | L0211 | L0124 | .0323 | .0205 | .7564 | .7398 4770 | .6143 | .9324 | .8007 | .6648 L1825
Com oswed samples—
S (el TR T e o e i T L1780 . 0440 L0790 . 1830 | . 4310 L2480 | 2.6814 [ 4.5260 | 3.4305 | 3.6486 | 4.5635 | 3.6098 | 10.6379 | 11.8220
F LT M S N B T i R e 0356 | L0088 | L0158 | .0366 L0860 | .0490  .5363 | .9052  .6861 L1297 | 9127 | .7220 | .7092 L7881
Third subperiod, December 21-24: ‘
Daily samples— !
e T M i SRS SNl | .1480 | . 0653 . 0660 .1589 | .0527 L1431 | 2.9788 | 2.4205 | 2.0754 | 1.7564 | 1.2060 | 2.3259 | 7.4747 5. 3783
AT T L el g G N -»--| JOBIR | 0163 L0165 0 L0397 L0132 | L0358 | 5958 | .4841 4151 S513 | 2592 | 4652 | .6229 4482
Composited samples— | i ;
’{otnl ................................. [ .1030.| .2820 . 0520 L0110 . 0830 L0590 | 2.0884 [ 2.2636 | 1.2637 [ 1.1901 | 2.8879 L9590 | 5. 6157 5. 0370
LT R BN e SR 0258 L0705 .0130  .0028 | .0208  .0148 | .5221 56569 | 31569 | .2975 | .7220 | .2897 | .4679 4198
Entire after period: |
Daily samples— |
T e B s s Fh s a5 2o i s e ‘ 4049 L2417 | .2398 . 3003 . 3228 .3312 | 12.6335 | 10.7222 | 7.7863 | 9.3517 | 10.4997 | 9.9124 | 31.1420 | 29.7638
B I ettt at o 5 Aot o = = 5. S 85,5 L0289 | L0169 .0168 | .0215 | .0231 L0237 | 9024 | L7658 | 5662 | 6684 | 7500 | .7080 | .7415 L7087
Composited samples— ' ‘ .
B e s o i Kk S 7 b 3 i . 4459 . 4543 . 4000 . 6729 . 6540 L4990 | 9.8334 | 11. 0666 | 7.2741 7.7709 | 11.2603 | 7.2345 | 28.1741 26. 2657
LT e i SRS A ~ L0319 0 L0325 L0288 | L0478 | L0467 | L0356 .7024 | 7905 | 5198 | .55561 8036 1 HI68 | L6708 L6264
e — | —— ——
Excess excreted in preservative period over | ! ‘
fore period: : T i _
AT e e, A e e DT L v R e e e B Wi o o A | A ' R s S | 13.4171 | 12.4417 | 8.9896 | 7.2304 | 10.9364 | 8.8016 | 34.8464 | 26. 9684
FURIRINS MR « <~ « < - o~ < ovxnosivasilinunnssanfosessianalecnratana]saninassle p e B B T 106.8 91.5 71.9 7.8 87.56 70.4 92.9 71.9
G T T T e ST | el S ORI Lt AL | TR S ) L e N R | 8.3160 [ 7.8820 | 4.9200 | 1.5265 | 1.9186 | 2.8716 | 21.1180 6. 3167
g T S i e S S OS] [ e i iRl S N B ] I e N S S | 70.9 68.7 65.0 12.2 15.3 22.9 56.3 14.2
Excess excreted in preservative period and | i
first am-rwuhvenml overtheforeperiod: ' w
R T T e s T e D R | SRS [oa e tn wimilt s thmast ol Mk amn d o] s 7 L e o s 14. 7607 | 13. 8061 9. 1357 7.5177 | 11.4029 | 9.5691 | 37.7025 | 28. 4897
l’emntugo I T o = & o i i b R A e Ot il § (L P ) e AN NN o L |-l R | 118.1 110.4 73.1 60.1 91.2 76.6 100.5 76.0
Excess excreted in preservative and first and | |
second after subperiods over fore period : | ! ‘
Daily samples. . ... ... e Rot o o < n W S, P =Tonle ] i W ol ) L LT | TSR, 0 G S it gt OL OO [T (O T [Ty S G 29. 0937
T e e O R ARl Nt ] i e e DI ! i TGN (STt DO Ok SR I Rl A A AL T L s 77.6

a Received benzoic acid.

b Received henzouto of soda.

S
!
!
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1062 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

DAILY MEDICAL AND CLINICAL NOTES.

INDIVIDUAL DATA.
No.1.—C. W. N.

At the opening of the fore period No. 1 was normal: recorded tem-
perature 98.4° I'.) pulse 72 beats per minute, weight 70.45 kilograms.
This normal condition continued throughout the first fore subperiod
with very little variation in temperature and pulse, the recorded tem-
perature for the last day being 98.2° F., pulse 66, weight 71.4 Kkilo-
grams. The average body weight for No. 1 for this first subperiod
was 71.02 kilograms.

He was also normal throughout the second fore subperiod, the
average body weight being 70.51 kilograms, and that for the entire
fore period, 70.77 kilograms.

This subject had no illness during the relaxation period and all the
vital functions, including heart action, were in normal condition.
The clinical examination of the urine during the fore period for No. 1
showed nothing abnormal, no albumin, no casts, the kidneys per-
forming their natural functions properly.

No. 1 started the first preservative subperiod with a temperature
of 98.4° ., pulse 72, and weight 70.5 kilograms. This condition pre-
vailed throughout the period with only slight deviations in tempera-
ture and pulse, and no symptoms of any nature were recorded. The
average weight for this period was 70.21 kilograms.

The same normal conditions prevailed until the last day of the sec-
ond preservative subperiod when the recorded temperature was 98.8°
I'., slightly higher than the previous average. The pulse was 84, and
the weight 70 kilograms, the average weight for this subperiod being
70.3 kilograms.

On the first day of the third preservative subperiod the subject’s
temperature had fallen to normal and his weight was somewhat
lower, 69.2 kilograms. This condition prevailed throughout this
subperiod, and evidently the slicht rise in temperature and pulse on
the last day of the previous subperiod had no special significance.
The average body weight for this period was 69.18 kilograms.

No. 1 continued in the same normal condition throughout the
whole fourth preservative subperiod except that he complained of
being hungry for several days and claimed that he had not had
enough to eat from the beginning of the experiment, although the
ration which was allowed him amounted to 4,000 calories a day,
with a very wide choice of food. In fact, all of the members of this
series were allowed considerable liberty in selecting their ration,
with somewhat more variation during the first fore subperiod than in
Series VII on sulphurous acid. The average body weight for the




BENZOIC ACID AND BENZOATES. 1063

fourth preservative subperiod was 69.32 kilograms, and that for the
entire preservative period, 69.75 kilograms. There were no symp-
toms during the preservative period which the subject thought
worthy to be recorded at the time; but he mentioned on several dif-
ferent occasions that, although he did not suffer from acute pains,
he noticed a gradual decline in strength and a general physical weak-
ness, so that at times he was scarcely able to attend to his work. The
kidneys remained normal during this period, no abnormal constitu-
ents from a clinical point of view being found in the urine.

The after period for No. 1 is characterized by a remarkable con-
stancy both in temperature and pulse, the temperature throughout
being 98.4° F. and the pulse 66 beats. The average body weight for
the first after subperiod was 69.33 kilograms, for the second subperiod,
69.41 kilograms, and for the entire after period, 69.37 kilograms.
The feeling of hunger still persisted somewhat during this after period,
and the subject complained that he felt excessively hungry during the
entire period of observation.

There is nothing in the data as recorded by No. 1 which would indi-
cate very alarming symptoms produced by the administration of the
preservative with the exception, as stated, of the general depressed
feeling and weakness which was evidenced during the time that the
greatest amount of the preservative (2.5 grams per day) was given.
The body weight showed a slight decrease throughout.

No. 2.—W. P,

The recorded temperature for No. 2 for the first fore subperiod was
98° F., pulse 61 beats, and weight 70.53 kilograms. Ile remained in a
normal condition throughout this subperiod with only slight variations
from these figures, the average body weight being 70.57 kilograms.

In the second fore subperiod the recorded temperature on the first
day was 98° F. pulse 67 beats, and weight 70.43 kilograms. No
abnormal conditions were reported during this subperiod, but on the
last two days there was a slight depression in the temperature, 97.8°
F. being recorded; the pulse, however, was normal, 66 beats] and the
weight 70.65 kilograms. The average body weight for the second
fore subperiod was 70.46 kilograms, and that for the entire fore period,
70.51 kilograms. No. 2 experienced some difficulty in selecting his
ration and complained several times of not relishing his food and of
loss of appetite. IHis general appearance was somewhat below normal
and he evidently was not in first-class condition.

At the beginning of the preservative period No. 2’s temperature
was 98° F., pulse 68 beats, and weight 70.45 kilograms. He com-
plained of sour stomach, of pains in the stomach, and a slight head-
ache on this day, probably the result of his condition during the



1064 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

fore period from which he had not yet recovered. Except for these
complaints, registered on the first day, no symptoms were recorded
during the first subperiod, and his condition remained practically
the same. The average body weight for this period was 70.35
kilograms.

On the first day of the second preservative subperiod the tem-
perature for No. 2 was 98° F., pulse 71 beats, weight 70.28 kilograms.
On the third day No. 2 complained of a burning sensation in the
stomach; the recorded temperature, pulse, and weight, however, are
practically the same as on the first day of this subperiod. No. 2
had a slight headache on the next day and on the last day com-
plained of a sour stomach which persisted during the entire after-
noon. His temperature for the last day was 98.4° F., pulse 69 beats,
and weight 70 kilograms. The average body weight for the second
subperiod was 70.21 kilograms.

On the first day of the third preservative subperiod his tempera-
ture was 98° K., pulse 67 beats, and weight 70.05 kilograms. The
subject was feeling normal but on the second day there was a recur-
rence of the sour stomach and the headache, with a slight rise in
temperature and quickened pulse. The weight remained practically
the same. On the fourth day his temperature registered 97.8° F.,
pulse 60 beats, and weight 70 kilograms. He complained of being
sick at the stomach, of headache, and of a general weariness. The
nauseated feeling persisted the following day, accompanied by head-
ache and some loss of appetite. The recorded temperature on the
last day was 98.1° F., pulse 68 beats, and weight 69.81 kilograms.
The average body weight for this subperiod was 70.08 kilograms.

No. 2 had a temperature of 98.9° F. on the first day of the fourth
preservative subperiod, pulse 76 beats, weight 69.21 kilograms. He
complained of a burning sensation and pains in the stomach, and
also of headache and a nauseated feeling continuing from the day
before. The preservative was withdrawn after the first day of this
subperiod. On the second day No. 2’s temperature registered 98° I,
pulse 66 beats, and weight 69.42 kilograms. He still complained of
being sick at the stomach and of a headache. The temperature
and pulse remained the same for the rest of the period, with a very
slight variation in body weight. The feeling of we#kness continued
throughout the subperiod and the appetite remained poor, but the
headache gradually disappeared. The recorded temperature on the
last day was 98° K., pulse 72 beats, and weight 69.75 kilograms.
No. 2 reported that he was feeling well on this day. The average
body weight for the fourth preservative subperiod was 69.58 Kilo-
grams, and for the entire preservative period, 70.06 kilograms.

The first after subperiod was characterized by a gradual increase
in temperature, reaching normal on the third day of the period and
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then falling to 98° F. on the fourth day, and again being normal on
the last day. The pulse on an average was 68 beats per minute.
- The appetite improved, and on the second and third days of this
period No. 2 reported himself as being very hungry. On the fourth
day there was a slight feeling of nausea which disappeared on the
following day. The average body weight for this subperiod was
69.47 kilograms.

During the second after subperiod No. 2’s temperature remained
practically constant at 98° F. the pulse averaging 69 beats. He
complained on the second and third days of having a bad taste in his
mouth and a somewhat impaired appetite. The average body weight
for this subperiod was 69.28 kilograms, and for the entire after period
69.37 kilograms.

As 1s seen, there was a gradual decline in weight throughout the
period of observation. The characteristic symptoms for No. 2 were
headache accompanied by a burning sensation in the stomach, which,
as the preservative was increased, produced nausea.

No. 3.—W. F. H.

No. 3 began the fore period with a temperature of 99.1° F., pulse
90 beats, and body weight 64.3 kilograms. This high temperature
and pulse must have been due to some irrelevant circumstance, as
on the succeeding days of this subperiod his temperature and pulse
were normal, and on the last day the recorded temperature was
98.4° F., pulse 72 beats, and weight 64.35 kilograms. The average
body weight for the first fore subperiod was 64.13 kilograms. All
the body functions of No. 3 were in normal condition, as was shown
by the clinical examination.

In the second fore subperiod the subject reported himself in good
condition the entire time. IHis heart action was normal and he had
had no sickness during the relaxation period.

On the first and second days of the first preservative subperiod
the recorded temperature was 99° F. and 99.3° F., and the pulse
85 and 78 beats, respectively. On the third and fourth days the
temperature and pulse were normal, while on the last day the recorded
temperature was*99° F., pulse 84 beats, and weight 64.45 kilograms.
The average weight for this subperiod was 64.64 kilograms.

The temperature on the first day of the second preservative sub-
period was normal, but the subject reported that he had passed a
restless night. No other symptoms were recorded until the last day
of this subperiod when he reported that he had a burning sensation in
the esophagus and pit of the stomach which persisted all day. His
temperature showed a gradual increase until the last day when it was
recorded as 100° F., the pulse as 90 beats, and the weight as 64.4
kilograms. The average body weight for this subperiod was 64.62
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kilograms, which was practically the same as the weight for the first
preservative subperiod.

During the third preservative subperiod the high temperature still
continued, 100.2° F. being registered on the first day, pulse 94 beats,
body weight 63.75 kilograms. No. 3 complained of having a head-
ache, indigestion accompanied by severe heartburn, and of tiring
easily, also of poor appetite. He was unable to eat his full ration at
dinner on this day, and the administration of the preservative was
discontinued. The high temperature continued throughout the rest
of the period. The same symptoms, that is, pains in the stomach, a
feeling of weakness or faintness accompanied by nausea, headache
and dizziness, and burning sensations in the throat and esophagus,
were manifest on the next two days, diminishing somewhat on the last
day; but the subject still complained of a slight touch of indigestion.

On the first three days of the fourth preservative subperiod the
temperature was somewhat high, the pulse gradually approaching
normal. The average weight for the period was 63.58 kilograms, which
shows a slight gain over the weight of the third preservative sub-
period. The average body weight for the entire preservative period
was 64.04 kilograms, a loss of nearly 0.2 kilogram as compared with
that of the fore period.

On the first day of the after period No. 3 complained of a slight
headache, a feeling of dizziness, and a disagreeable sensation in the
stomach. His temperature was 98.4° F., pulse 74 beats, and body
welght 63.8 kilograms. No abnormal conditions obtained during the
remainder of this subperiod. The body weight showed a slight
increase, the average for the first after subperiod being 63.95 kilo-
arams.

Normal temperature and pulse were recorded throughout the five
days of the second after subperiod. The only symptom which per-
sisted up to this time was the bad taste in the mouth. On the first
day No. 3 reported that he was hungry. The average body weight
for the subperiod was 63.58 kilograms, while that for the entire after
period was 63.77 kilograms, still showing a gradual loss of weight,
which is nearly 0.3 kilogram less than the average of the preservative
period.

No. 4.—G. W. H.

No. 4 of this series, who replaced the original No. 4 of Series VII,
began the fore period with all bodily functions in normal condition.
He never had had any serious illness, his family history was good, his
heart action normal, and all other body functions apparently dis-
charged in a perfectly healthy manner. The temperature and pulse
were normal throughout with the exception of the first day, when the
temperature was slightly higher. The body weight on the last day of
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the subperiod was 58.52 kilograms, the average for the entire subperiod
being 58.89 kilograms.

This same normal condition prevailed during the first and second
days of the second fore subperiod, but on the third day a temperature
of 99.2° F. was recorded. There evidently existed a slightly febrile
condition at this time, as the temperature on the following day was
slightly above normal. The temperature and pulse for the last day
were 98.6° F., and 90, respectively, and the body weight was 57.6
kilograms. The average body weight for this period was 57.92 kilo-
grams, that for the entire fore period being 58.41 kilograms. The
clinical examination of the urine for No. 4 during the fore period
showed nothing abnormal, the kidneys performing their function
properly.

The temperature and pulse were normal during the first preserva-
tive subperiod with the exception of the first and last days, when a
slightly higher temperature was recorded. The body weight for the
last day was 58.05 kilograms. The average body weight for the
entire subperiod was 58.02 kilograms. No. 4 reported himself through-
out the subperiod as feeling in good condition.

There were no striking symptoms during the second preservative
subperiod in the case of No. 4, although a recurrence of the high tem-
perature on two days of the period, preceded and followed in each case
by a normal condition, was noted. There was a complaint, however,
on the second day of a slightly uncomfortable feeling in the stomach
which disappeared during the succeeding days of the subperiod. The
average body weight for this subperiod was 58.26 kilograms.

At the beginning of the third preservative subperiod, No. 4’s tem-
perature was 99° I., pulse 78 beats, and weight 57.8 kilograms. He
reported during the afternoon of the first day that he suffered from an
acute pain, accompanied by a burning sensation in the stomach,
which continued, however, only for a few hours in the afternoon.
The temperature for the next day was still somewhat high, 98.8° F.
being recorded, pulse 72 beats, and body weight 58.35 kilograms. The
temperature and pulse for the remainder of the period were normal,
and the body weight on the last day was 58.3 kilograms. There had
been no recurrence of the symptoms he experienced on the first day,
and the average body weight for this subperiod was 58.17 kilograms.

On the first day of the fourth preservative subperiod No. 4 reported
that he had acute pains in the stomach and evidently experienced
some Indigestion. His appetite, however, was not impaired. The
recorded temperature for this day was 99° I., pulse 72 beats, and
weight 58 kilograms. This high temperature continued on the next
day, pulse and weight being practically the same. On the third day
he reported a sour stomach and a dull headache which persisted from
the dinner of the preceding day throughout this day. The same
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symptoms continued on the following day, and on the last day of the
period he suffered from pains in the stomach, a constant dull head-
ache, and a loss of appetite. The temperature and pulse for this day
were 99.2° F.) and 78 beats, respectively, while his weight was 58.15
kilograms. The average body weight for this subperiod was 58.1 kilo-
grams, that for the entire preservative period being 58.14 kilograms,
showing a loss of 0.27 kilogram from the average weight of the fore
period.

On the first day of the after period the pain in the stomach per-
sisted and the recorded temperature and pulse were 98.8° F., and 72
beats, respectively. The only abnormal symptom for the remainder
of the first subperiod was a slightly increased temperature which per-
sisted until the last day, when it returned to normal, 98.6° F. The
weight for this day was 58.1 kilograms, and the average body weight
for the subperiod, 58.22 kilograms.

The second after subperiod was characterized by a slightly increased
temperature, the pulse a little above normal, and the average body
weight, 58.11 kilograms. The body weight for the entire after period
averaged 58.17 kilograms, being practically the same as that of the
preservative period. There were no symptoms whatever during this
last after subperiod.

The characteristic symptoms for this subject during the preservative
period were pains in the abdominal region, a dull headache, some loss
of appetite, slight indigestion, and, as was reported during the time of
observation, a general feeling of weakness which was so marked as
almost to incapacitate him at times for his work.

No. 5.—C. P,

This subject passed through the relaxation period without any sick-
ness. The heart action and all the other vital functions were normal.
No. 5 began the first fore subperiod with a temperature 98.4° I., pulse
90 beats, body weight 51.43 kilograms. All bodily-functions at the
beginning of this series were normal. The clinical examination of the
urine showed it to be normal, and the subject passed through the
relaxation period without any disturbance worthy of mention. This
condition continued throughout the first fore subperiod, on the last
day of which his temperature was 98.6° F., pulse 82 beats, and weight
51.24 kilograms. The average body weight for this subperiod was
51.56 kilograms.

The same normal condition prevailed throughout the second fore
subperiod, the temperature remaining quite uniform and the pulse
showing very slight fluctuations from day to day. The average body
weight for this subperiod was 51.23 kilograms, and for the entire fore
period 51.39 kilograms.
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At the beginning of the first preservative subperiod the temperature
and pulse of No. 5 were 98.4° F., and 80 beats, respectively, while the
body weight was 51.44 kilograms. IHe was normal on the second
day, but on the third day reported a slicht headache in the afternoon;
no increase of either temperature or pulse, however, was noted. The
headache continued during the following day accompanied by a slight
guming in the stomach and the throat for a few minutes after break-
fast. No increase in either temperature or pulse, however, was
recorded. On the last day the temperature was normal, pulse 88
beats, and body weight 51 kilograms. No symptoms of any kind
were reported on this day and the subject stated that he felt well.
The average body weight for this subperiod was 51.08 kilograms.

The recorded temperature for No. 5 on the first day of the second
preservative subperiod was 98.6° I'., pulse 88 beats, and body weight
51 kilograms. He complained during the day of a burning sensation
in the throat and had felt very badly during the night. On the next
day he had symptoms which indicated slight indigestion. These dis-
appeared, however, on the following day, and a small increase both in
temperature and pulse was noted. His condition was normal on the
fourth day, but on the last day of the subperiod the symptoms of
indigestion recurred. Iis temperature and pulse, however, were nor-
mal, and the body weight was 50.8 kilograms, the average weight for
the subperiod being 50.97 kilograms.

No. 5 reported that he felt well at the beginning of the third pre-
servative subperiod. On the next day, however, a slight rise in
temperature and pulse was noted, and he complained of severe
pains in the stomach during the night, accompanied by headache
and a general feeling of malaise. A very decided increase in appe-
tite was noted which was not satisfied at meal times. On the fol-
lowing day his pulse and temperature still remained somewhat
higher than normal and he experienced sharp pains in the head.
After breakfast he was suddenly taken with nausea and vomiting.
The temperature for the next day was normal. The subject, how-
ever, reported that he had a slight headache and felt generally mis-
erable, the feeling of intense hunger continuing. The next day his
temperature was still normal, the pulse slightly increased, and the
feeling of hunger persisted together with the general feeling of malaise.
The average body weight for this subperiod was 50.59 kilograms, a
loss of nearly 0.4 kilogram, as compared with the preceding sub-
period.

The recorded temperature and pulse at the beginning of the fourth
preservative subperiod were 98.6° I., and 86 beats per minute,
respectively, with a body weight of 50.4 Kilograms. The subject
reported himself as feeling well but very hungry. On the following
day a slight rise in temperature was noted. No. 5 reported that after
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meals he had a decidedly nauseated sensation for a few hours. Fear-
ing a recurrence of the nausea and vomiting, the preservative was
withdrawn at this point. On the following day his temperature
and pulse were normal but the subject still complained of a feeling
of hunger and pains in the side. On the last two days there were
no symptoms recorded and the temperature and pulse continued
normal. The body weight on the last day was 50.25 kilograms, that
for the fourth subperiod 50.28 kilograms—again a loss of a little over
0.3 kilogram as compared with the preceding subperiod—and that
for the entire preservative period, 50.73 kilograms—mnearly 0.7
kilogram less than the average weight of the fore period.

In the first after subperiod the temperature and pulse were normal
throughout, but a few symptoms, such as hunger and pain in the
back, were noted on three different occasions. The average body
weight for this subperiod was 50.33 kilograms. ‘

On the first two days of the second after subperiod No. 5 still had a
feeling of hunger; the temperature and pulse, however, remained nor-
mal throughout. The body weight on the last day of this subperiod
was 50.63 kilograms, temperature and pulse 98.4° F., and 86 beats,
respectively. The average body weight was 50.56 kilograms, show-
ing a slicht gain over that of the first after subperiod. The average
weight for the entire after period was 50.45 kilograms.

The characteristic symptoms developed by this subject during
the observation, as noted, are a burning sensation in the esophagus
and alimentary canal, headache, and later, as the preservative was
increased, a nauseated feeling which came on suddenly and on one
day resulted in vomiting. The preservative was diminished on this
occasion, but when it was again increased the nausea returned and
the preservative was withdrawn entirely. The subject complained
of a feeling of hunger from this time on until well into the after period.

No. 6.—L. M. S.

No. 6 entered the period of observation in good condition, having
had no illness during the relaxation period, and his heart action was
normal. The recorded temperature and pulse for the first day of the
fore period were 98.5° F., and 79, respectively, with a body weight of
59.9 kilograms.  The subject remained normal throughout the first
subperiod, at the end of which he weighed 59.4 kilograms. The
average weight for the subperiod was 59.6 kilograms.

During the second fore subperiod the subject remained in good
condition; his temperature on the last day was 98.3° F., pulse 72
beats, body weight 59 kilograms. The body weight for this sub-
period averaged 59.26 kilograms, and for the entire fore period, 59.43
kilograms.
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In the fourth subperiod no preservative was administered. On the
first day the subject’s temperature was 99° F., pulse 79, and body
weight 58.55 kilograms. He complained of headache, nausea, and a
touch of indigestion, also a dry, parched feeling in the throat. His
temperature and pulse were normal on the following day, but a loss
of appetite was reported; otherwise he felt very well. The normal
temperature and pulse continued throughout the remainder of this
subperiod, the subject feeling well with the exception of a loss of
appetite. The body weight on the last day was 58.25 kilograms,
while for the subperiod it averaged 58.4 kilograms, and for the entire
preservative period 58.83 kilograms, showing a decrease of 0.6 kilo-
ogram from the average of the fore period.

The first day of the after period a temperature of 98.6° F., pulse 78
beats, and body weight 58.55 kilograms were recorded. The subject
complained of a dry, parched feeling in his throat which, however,
was not noted on the succeeding days when temperature and pulse,
also, remained normal. The body weight on the last day was 58.4
kilograms and the average for the subperiod 58.47 kilograms, prac-
tically the same as that for the last preservative subperiod.

No. 6 was under observation only three days in the second after
subperiod. His temperature and pulse were normal with no symp-
toms of any kind, the subject recording that he felt in good eondition.
The average weight for this subperiod was 58.44 kilograms and that
for the entire after period 58.46 kilograms.

The characteristic symptoms developed by No. 6 during the period
in which the preservative was administered were headache, ringing
in the ears, slicht indigestion, irritated feeling in the throat and
esophagus, and nausea.

No. 7.—J. N. B.

This subject was the least accurate of all the members of this
series, and his recorded observations were subjected to the closest
scrutiny. e had a very vivid imagination and the least excitement
developed almost any symptoms which his fancy might dictate. At
the beginning of the fore period the temperature was 98.1° F., pulse
S4 beats, and the body weight 70.1 kilograms. He was in excellent
physical condition and had entirely recovered from the supposed
effects recorded in Series VII.  Ie had a uniformly low temperature
throughout this subperiod, pulse normal, and body weight 70.15 kilo-
orams on the last day. The average body weight for the subperiod
was 70.16 kilograms.

The temperature continued subnormal during the second fore sub-
period but the pulse was normal. The body weight on the last day
of this period was 70 kilograms, the average for the subperiod 70.02
kilograms, and that for the entire fore period 70.09 kilograms.
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At the beginning of the preservative period No. 7 had a tempera-
ture of 98.3° F., pulse 72, and body weight 69.65 kilograms, the tem-
perature and pulse remaining normal throughout the first subperiod.
The recorded weight for the last day was 69.5 kilograms, the average
for the entire subperiod being 69.8 kilograms.

The continued subnormal temperature was noted at the beginning
of the second preservative subperiod, pulse normal, and body weight
69.9 kilograms. Temperature and pulse were normal on the third
day, but the subject complained of drowsiness. A touch of indiges-
tion was noted on the next day; temperature and pulse, however,
continued normal. No symptoms were recorded on the last day, the
subject closing the second subperiod with a temperature of 98.7° F.,
pulse 78 beats, and body weight 69.8 kilograms. The average body
weight for this subperiod was 69.84 kilograms, a slight increase as
compared with the average weight of the first preservative sub-
period.

In the third preservative subperiod the temperature and pulse
showed a slight variation, but not enough to be considered abnormal.
Slight indigestion and a feeling of nervousness are reported but no
other symptoms worthy of note during the remainder of the subperiod.
The body weight on the last day was 69.4 kilograms and the average
weight for the subperiod 69.49 kilograms.

The recorded temperature for No. 7 on the first day of the fourth
preservative subperiod was 98.4° F., pulse 78 beats, body weight 68.9
kilograms. Temperature and pulse were normal on the second day,
but the subject reported that he was taken sick immediately after
luncheon. On the following day the recorded temperature was
slightly subnormal, the pulse 90 beats, and body weight 69.45 kilo-
grams. There was a decided loss of appetite which continued during
the following two days, accompanied on the last day by general
lassitude. Temperature and pulse were normal during this time and
the recorded body weight for the last day was 69.05 kilograms, the
average weight for the last subperiod being 69.28 kilograms and that
for the entire preservative period 69.6 kilograms, showing a loss of
nearly 0.5 kilogram as compared with the average weight of the fore
period. No preservative was given No. 7 after he developed nausea.

The temperature and pulse for this subject were normal throughout
the first after subperiod and the body weight on the last day was
69.25 kilograms. No symptoms of any nature were recorded with
the exception of a possible feeling of malaise on the third day. The
average body weight for this subperiod was 69.36 kilograms.

The temperature during the second after subperiod was some-
what subnormal throughout, pulse normal, and body weight on the
last day 69.05 kilograms. There were no symptoms of any nature
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recorded and the subject had regained his normal condition. The
average body weight for the last subperiod was 69.17 kilograms,
practically the same weight as was recorded for the last preservative
subperiod, but there is a decrease of 0.33 kilogram comparing the
averages for the entire preservative and after periods.

No. 8.—‘]". ('. L.

This subject was by far the most regular in his habits and paid the
strictest attention to detail or all the members of the table. As is
mentioned in the medical data for Series VII (Part ITI of Bulletin 84),
he had certain idiosyncracies which would make a study of his meta-
bolic processes somewhat different from that of the other members.
He regularly took a prescribed laxative throughout this experiment
and drank large quantities of water during the day, as well as at meal
times. He had a very vivid imagination and some of the symptoms
which he noted were entirely irrelevant, requiring considerable
analysis before credit could be given them.

He entered the fore period with a temperature of 98.4° F.  pulse
68 beats, and a body weight of 61.65 kilograms. His temperature
was slightly subnormal on two days during the subperiod, pulse
normal throughout, and recorded body weight 61.42 kilograms on the
last day. He had suffered no sickness of any nature during the
relaxation period and entered the experiment in excellent condition.
His average weight for this subperiod was 61.59 kilograms.

He was normal throughout the second fore subperiod with the
exception of a slight headache on the last day, probably due to excite-
ment caused by an examination which he had undergone the day
before. Ilis average weight for the second fore subperiod was 61.08
kiloerams and that for the entire fore period 61.33 kilograms.

No. 8 entered the preservative period with a temperature of 98.5° F.,
pulse 67, and body weight 60.9 kilograms. IHis temperature through-
out the first subperiod was slightly subnormal, pulse normal with
some variation, and body weight on the last day 60.5 kilograms. No
symptoms of any nature were recorded that had any bearing on the
work. The average weight for this subperiod was 60.74 kilograms.

On the first day of the second preservative subperiod the temper-
ature of No. 8 was 98.3° I, pulse 57, and body weigh? 60.8 kilograms.
[Te complained on this day of a slight feeling of indigestion and loose-
ness of bowels.  On the following day he drank a large quantity of
water and these symptoms disappeared; his temperature and pulse
were normal.  On the third day his temperature was slightly sub-
normal and the pulse normal, but complaint was made of an uncomfort-
able feeling in the stomach.  Temperature and pulse on the following
day were normal, the pain in the stomach, however, continuing during
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the night and the last day of the subperiod when the temperature
recorded was 98.3° F., pulse 60, and body weight 60.8 kilograms.
The average weight for this subperiod was 60.91 kilograms, a slight
increase as compared with the preceding one.

On the first day of the third preservative subperiod the tempera-
ture and pulse recorded were normal and the body weight 60.2 kilo-
grams. The subject complained of a restless night and a slight pain in
the stomach which still continued in the morning. The temperature
and pulse on the fourth day were normal and the pain in the stomach
previously noted had disappeared, but he experienced a slightly
nauseated feeling in the afternoon and did not relish his meals. How-
ever, later in the day, he developed a feeling of hunger. His tempera-
ture on the last day of this subperiod was slightly subnormal, pulse
normal, and body weight 60.4 kilograms. He complained of a slight
headache after luncheon and developed quite a strong nauseated feel-
ing after dinner. His average weight for the subperiod was 60.36
kilograms, a loss of 0.55 kilogram as compared with that of the second
subperiod.

On the first day of the fourth preservative subperiod the subject’s
temperature and pulse were 98.4° F., and 65 beats, respectively, and
the body weight 59.8 kilograms. He reported that he had not slept
well the previous night and had a slight headache during the day, with
some pain in the stomach. The following day he again complained of
a slight headache during the afternoon and a feeling of weakness. A
slight pain in the stomach was also noted just before dinner on this
day. His temperature for the third day of this subperiod was 98.8° I.,
with pulse normal, but he still complained of a slight headache and
weakness. Although his rations seemed a little large at this time, he
experienced no difficulty in eating them. A feeling of drowsiness was
noted during the afternoon of each day of this subperiod. On the
fourth day his temperature and pulse were normal, although a slight
headache and a marked feeling of weakness were noted. Also a feeling
of hunger developed in the afternoon which was accompanied at inter-
vals by slight nausea. The recorded temperature for the last day of
the subperiod was 98° F., pulse 62, body weight 60.5 kilograms.
The subject reported that he felt very weak during this and the pre-
vious day. IHis average weight for this subperiod was 60.14 kilo-
grams, a decrease of 0.22 kilogram from the average of the preceding
subperiod. The average weight for the entire preservative period was
60.54 kilograms, representing a loss of 0.8 kilogram as compared with
the fore period.

An analysis and summary of the symptoms developed by No. 8
during this period show that he suffered with headache, slight pains in
the stomach at various times, a marked feeling of weakness, and
slight nausea which was noticeable several times during the last pre-



1076 INFLUENCE OF TOOD PRESERVATIVES ON HEALTH.

>

servative subperiod, in which the highest amount of preservative was
given, namely, 2.5 grams per day. This record accords with the
symptoms noted by Nos. 1 and 4, who developed the same feeling of
weakness when this amount of preservative was given. It might be
well to mention here that No. 8, although physically the weakest
member of the class, had in this observation as well as in Series VI and
VII taken the entire amount of preservative during the whole series.
Although he developed the same symptoms as the other members of
the class, his general appearance at the end of each observation was by
far better than that of any other member who took the same amount
of preservative, or even less. This may well be ascribed, as was sug-
gested before, to the large amount of water which he drank, and this
should be taken into consideration in studying the data for this subject.

The temperature for No. 8 at the beginning of the after period was
quite subnormal, pulse normal, and body weight 60.05 kilograms. e
reported a slight improvement in his condition over that of the pre-
vious day, but was still weak. The same condition prevailed on the
second day, the subject reporting that he felt quite weak, but other-
wise in good condition. The weakness and malaise continued on the
third day, the temperature and pulse, however, being normal. The
temperature and pulse continued normal on the following day, the sub-
ject reporting that he felt considerably better. On the last day of this
subperiod the temperature for No. 8 was 98.7° F'., pulse 75 beats, body
weight 59.3 kilograms. The subject reported that he slept poorly dur-
ing the night and awoke with a headache, but felt fairly well during the
day. e also reported a slight headache and nausea immediately after
dinner, and the symptoms of a slight cold. The average weight for
this first subperiod was 59.93 kilograms, which shows a slight loss as
compared with the last preservative subperiod, and a decrease of 0.61
kilogram from the average of the entire preservative period.

On the first day of the second after subperiod the temperature was
normal, pulse slightly above normal, and body weight 59.45 kilo-
grams. Thesubject reported that he felt very well. On the following
day the temperature and pulse were normal, but he complained of hav-
ing had a slight headache during the previous night and forenoon.
Temperature and pulse were normal on the last three days of this sub-
period and the subject reported himself as feeling all right.

No. 9.—G. W. L,

No. 9 passed through the relaxation period without trouble of
any sort and was in excellent condition at the beginning of the
fore period.

In the first fore subperiod the temperature and pulse were normal
throughout, and the body weight on the last day was 62.1 kilograms,
the average for the entire subperiod being 61.79 kilograms.

-
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in his throat still remained. Temperature and pulse were normal on
the second and third days of this subperiod, but a slight headache
was noted on the third and fourth days. The temperature and pulse
on the fourth day were normal, but on the last day the temperature
rose to 98.9° F., and the pulse to 80 beats, while the body weight was
67.1 kilograms. The subject reported that he had a feeling of weak-
ness in his stomach and was somewhat feverish. The average body
weight for the second subperiod was 67.28 kilograms.

No. 11’s temperature and pulse were 98.7° F., and 72 beats, respec-
tively, on the first day of the third preservative subperiod; his body
weight was 67.14 kilograms. He recorded that he had a general
feeling of weakness, and on the following day his temperature rose
to 99° F., and his pulse to 75 beats. On this day he also suffered
from a slight headache which continued during the third day. The
temperature and pulse, however, were normal and remained so on
the next day, though the slight headache still persisted. His tem-
perature registered 98.8° F., pulse 69 beats, and body weight 67.08
kilograms on the last day of this subperiod, for which the average
body weight was 67.13 kilograms.

On the first day of the fourth preservative subperiod No. 11 had a
tempe-ature of 99.4° F., pulse 66 beats, and a body weight of 67.04
kilograms. He complained of feeling very weak and of having
nausea after dinner. The administration of the preservative was
stopped at this time. The following day his temperature and pulse
were normal, but he complained of a weak and uncomfortable feeling
in his stomach. On the third day the pulse and temperature were
normal, the subject was feeling fairly well and had no abnormal
symptoms. IHis temperature showed a slight increase on the fourth
day, but his pulse was normal and he felt well. On the last day he
was normal and had no distressing symptoms. The body weight on
this day was 67.51 kilograms, and the average for the last subperiod
67.13 kilograms, the same as in the previous subperiod. The average
weight for the entire preservative period was 67.29 kilograms.

No. 11 was normal throughout the first after subperiod with the
exception of his temperature on the third day which reached 99° I,
and his pulse which rose to 81 beats. He reported, however, that he
felt very well on this day and during the remainder of the subperiod.
His body weight on the last day was 66.43 kilograms, the average
weight for this subpe:iod being 66.63 kilograms.

On the first day of the second after subperiod No. 11’s temperature
and pulse were normal, and the body weight 66.15 kilograms. e
became nauseated shortly after eating breakfast and vomited the
entire meal. On the following day he felt well again but his tem-
perature was slightly high, 98.8” F.  His pulse, however, was normal,
and there were no abnormal symptoms throughout the remainder of
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this subperiod which he closed weighing 66.65 kilograms and feeling
well.  The average body weight for this subperiod was 66.34 kilo-
grams, and that for the entire after peiiod 66.49 kilograms, showing
a gradual decrease throughout the period of observation.

The characteristic symptoms for No. 11 were slight inflammation
in the throat, some headache, a weak and distressed feeling in the
stomach, a general lassitude, and nausea which occurred even after
the administration of the preservative had stopped.

No. 12.—R. B. R.

No. 12 had an attack of measles during the relaxation period and
was confined to his bed one week and to his room for nearly two
weeks.  All symptoms of the disease had passed away at the opening
of the period of observation and his physical condition had been
restored to a perfect normal.

On the first day of the fore period his temperature was 98.4° I.,
pulse 74 beats, and weight 67.55 kilograms. Ilis condition con-
tinued normal throughout this subperiod and when it closed his
body weight was 67.7 kilograms, the average weight for the sub-
period being 67.45 kilograms.

During the second fore subperiod the temperature and pulse con-
tinued normal with slight variations from day to day, the body
weight for the last day being 67.7 kilograms and his average body
weight 67.76 kilograms, thus making the average for the entire fore
period 67.61 kilograms.

No. 12 entered the preservative period with a temperature of 98.2°
F., pulse 76 beats, and body weight 67.95 kilograms. IHis appetite
was noted as being very ‘“keen.” The temperature and pulse
remained normal during the following days, and the subject reported
that he felt all right. The body weight on the last day of the first
subperiod was 67.85 kilograms and the average for the subperiod
68.01 kilograms.

On the first day of the second preservative subperiod the tem-
perature and pulse were normal and the body weight 67.8 kilograms.
The subject reported that he felt well and that his appetite was
cood.  The following day a subnormal temperature was noted, the
pulse remained normal, and the subject complained that he felt
somewhat fatigued, but he still had a good appetite. Te was nor-
mal again on the following three days and closed the second sub-
period with a body weight of 68.3 kilograms, the average weight for
the subperiod being 68.32 kilograms.

On the first day of the third preservative subperiod No. 12’s tem-
perature and pulse were 98.6° I'., and 76 beats, respectively, his
body weight being 68.4 kilograms. Ile reported that he had a heavy
and depressed feeling in his stomach, and on the following day expe-
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1084 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

A summary of the symptoms of No. 12 shows a most striking loss
of appetite, although his ration at the beginning was eaten with a
relish. IHeadache, slight irritation and pains in the stomach, and a
nauseated feeling on one occasion near the end of the after period are
also recorded.

CONCLUSIONS.

These data show that the preservatives in the quantities adminis-
tered produced marked symptoms of discomfort and positive malaise
in the majority of cases. The most common symptoms are nausea
and headache, which occurred in nine and eight cases, respectively,
the nausea producing vomiting in only three cases. Seven of the
subjects complained of weakness and burning and irritating sensa-
tions in the esophagus. Symptoms of hunger and indigestion
occurred in three and five cases, respectively. It is thus seen that
there was a marked effect under the administration of the preserva-
tive to produce headache and nausea, accompanied by lassitude.

BODY WEIGHTS.

VARIATIONS IN BODY WEIGHTS.

The data showing the variations in body weight are given in Table
V, and in graphic form in figures 1 and 2.

The platted figures represent all the weight data irrespective of
variations in administration of the preservative.

The data show a loss in the preservative period in nine cases and a
cain in one case (No. 12). In only two cases, Nos. 4 and 10, is there
any appreciable gain in the after period over the preservative period,
and these gains are very slicht. In the case of No. 1 the chart shows
a very great loss of weight during the preservative period, and this
loss is continued, though in a less degree, in the after period. No. 2
experienced a slight loss of weight during the preservative period and
an increased loss during the after period. The chart of No. 3 shows a
very slight loss of weight during the preservative period, followed by
another slight loss of weight in the after period. The data for No. 4
show a slight loss of weight during the preservative period and a very
slight gain during the after period. No. 5 suffered a marked loss of
weight in the preservative period and a slight loss in the after period.
No. 6 shows a notable loss of weight in the preservative period and
almost as much in the after period. No. 7 experienced a consider-
able loss of weight in the preservative period and a slight loss in the
after period.  No. 8 shows a marked loss of weight in the preserva-
tive period and another loss equally great in the after period. No. 9
is probably the only member of the table whose weight is not per-
ceptibly affected during the preservative period, There is, however,



1085

MAY

BENZOIC ACID AND BENZOATES.

APRIL

-

AFTER PERIOD

e

PRESERVATIVE PERIOD

Average body weights for Series VIII, Nos. 1 to 9,

FORE PERIOD

4 | | | | N [ | , [ |
6! T t 4 L JI.:V:., H1+ bovdoteri s e ra l.oo_.oHHv‘,v ERTERENL b e o¢9.+2.. L ISR IIORE TRRRITRIRI N «SURY oy VERRS SEW
Q_ ! 111 81 ,a : - : - 118 - : t,?fb.?oo.!v.. tpsaddads ,;6., . M :
71 | 01 (LT [T | [TT] TR TR T T T TITTh [T
LIk (e pr it § i IETRRRTIEREE VO[O A00s i [ ARt
o I [T e i o it o Qinaan o sl s 1 s 0
1 oL RURRRRRN NARRE' 0] L‘ UL , L Wil r\
_ LTE TN CTOTTTTTTA T (T 1 il TTTTTTTNGET [T
¢l : 4 . : , IRgReRunl IRRSRREGETaNER) RO IRIRERREEI FaRD, ISESESSEET FISSE VI
A TP (OO [ L g 1 AR (O 1, 01 R
' % T 11{1]] | | CELEL LT (] 111111 T ! .
(o]} 10 QNRNNN (0 00 g R NRRA AN (1] L [ O s Tl DT 11T
6 100 VA BREATE B0 RA0RNA HARERNI RN 1! | | \ |
10 N Tnn I TR 1] | s [T 9% 41| | TITTTTTT
w HUN BN7.400 | _:,, N | 81 BN 1 H‘ ” >~l i l&w
- TN TR T | 1] ,;,H..x,!,-, 11111 THTT -y N 1
1] IRNRRNRN NDDOS RRRAARN| HON TR N / [T T
S | _v | 1A 1 | ;r,. | TN ‘ 1] +‘ i w T | A\
4 | VAR VAT TR T (AT | 1 ! T T T 10 7
£ Il nil i TR mm oot prn “ - , ’
&1 i _ o [N (o T HUTTITTH | o Tk | oot (O g i
¢ atll TR 1T AT (1l | I [ M |o-
oe " o [ t e T : : L L . Ol..od.? BN
62|% L |Z 10 |z ] |G S |2 < 1 B
| 1 rd : i
WM _ iy | _ g 0 0 U L . i , | | lmt
U TN S [T LT hY l B
MM | | : - | §RA i 1111 ] ] ] ! 11 f
.- ~ | ' :: | _d “ f: b | “ : w ¢ A | \/m | LMW
4 | i B 1111 { L] | i !
MM | N TN LT TN \ 1l ] I | ,wr
: i M e il i i, A L B
| i | | 111 ! 11 ! 1 3
s » NI [TSE T [ | 20 / :
8 & G PN il I ] 1
| NG LT | [T 1 ! L ] V ]
%" : : iy {] fw “ i , \ﬂ\qd Aﬂ ! + _ T vtccﬁ...ll
m— | , | | il | VPLLLE) i ! | | :
T [ | [ | | 111 ! LT 111 ! m
¢" -1 _.UI { _f _x_,l, 0 1 : (11 ,1\,\ 11 _HN R _ NH
g s I i f o i e P T Tt 7
11 | H dl 10 LTI LT ! i 101§ |

Fia. 1.

_ ,_,, _,, ,‘
8 b8 v B8 B 8V R B s & B &

o
rd
70
69
71
70
€69
65T
64

SWPrED07/MH

0—Bull. 84, pt 4—08——4

»
)

o

23



1086 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

a very slight loss of weight in the after period. No. 10 shows quite a
loss of weight in the preservative period and a larger gain in the after
period, so that his weight at the end of the observation is greater than
at the beginning. No. 11 suffered a notable loss of weight in the pre-
servative period and a still greater loss in the after period. No. 12
shows a marked gain in weight in the preservative period, and his
weight during the after period remains the same as in the preservative
period.
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The charts show a loss throuchout the nhs‘vr\'ntinn In nine cases
and a gain in one case, while in two cases, Nos. 4 and 10, there is a
loss in the preservative period and a gain in the after period.

Combining the data for Nos. 1, 2, 4, 5, and 6, who received ben-
zoic acid, it is seen that the average loss of weight during the pre-
servative period is about half a kilogram and the loss during the
after period an additional 0.4 of a kilogram. The average weights of
Nos. 7 to 12, who received sodium benzoate, show a loss of weight of
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1088 INFLUENCE OF TOOD PRESERVATIVES ON HEALTH.

in the preservative period, and 1.04 per cent in the after period.
There was a progressive loss of weight during the observation. The
quantity of dry food consumed was reasonably constant, though
somewhat less in the preservative period, the quantities being 648
grams, 613 grams, and 666 grams for the three periods, respectively.
There is a continued loss of weight in the after period, although the
quantity of dry food was notably increased.

No. 4 was still lighter in weight than No. 3, but ate about the same
quantity of food in proportion to the weight of his body as No. 2.
The weight of dry food is 0.90, 0.88, and 0.89 per cent of the weight of
the body for the three periods, respectively. The quantities of dry
food eaten in the three periods are almost identical. There is a slicht
loss of weight noticed in the preservative period and a very slicht gain
over the preservative period in the after period.

No. 5 is a smaller man than any of the preceding subjects, weighing
only 51.39 kilograms, but eats practically the same quantity of food
in proportion to the weight of his body, the weight of the dry food
being 0.94, 0.96, and 0.98 per cent of the weight of the body for the
three periods, respectively. There is a progressive loss of weight dur-
ing the observation. The quantity of dry food remains almost the
same, though it is slightly greater in the preservative and after
periods than in the fore period.

No. 6 weighs almost 60 kilograms at the beginning of the experi-
ment and loses weight progressively throughout the period of obser-
vation. The weight of the dry food consumed is 0.97, 0.95, and 0.98
per cent of the weight of the body for the three periods, respectively.

In the case of No. 7, the weight of dry food 1s 0.74, 0.72, and 0.64
per cent of the body weight for the three periods. In this case there
was again a progressive decrease in the weight of the body, and the
quantity of dry food consumed also decreased, especially in the after
period. The loss of weight, therefore, may be in this case justly
attributed to the decrease in the quantity of food.

No. 8, although a much smaller subject, ate more food than No. 7,
the percentage of dry food as compared with the body weight being
0.94, 0.94, and 0.96, respectively. In this case also there was a
decrease in weight which can hardly be due to a decrease in the quan-
tity of food, the amounts eaten being practically the same in the fore
and after periods and only slightly less in the preservative period.

In the case of No. 9, the weight of the dry food is 0.84, 0.82, and
0.82 per cent of the body weight in the three periods, respectively.
The body weight in the fore period is practically the same as in the
preservative period, and there is a slicht loss in the after period. The
quantity of dry food consumed is slightly greater in the fore period
than in the preservative or after period. Little effect is noticed on
the part of the preservative to disturhb the ratio in this case. The
data for No. 10 show that he was the heartiest eater in proportion to
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his weight of all the members of the table, with the exception perhaps
of No. 12. The percentages are 1.03, 0.96, and 0.98, respectively.
The quantity of dry food consumed is notably less in the preservative
period, and somewhat less in the after period, than in the fore period.
There is a slight loss of weight in the preservative period, which is
more than regained in the after period, although the quantity of food
consumed is not so great as in the fore period. There is, therefore,
practically no effect produced in this case by the preservative on the
relation between the weight of the body and the weight of the dry
food consumed.

In the case of No. 11, the weight of dry food is 0.94, 0.95, and 0.96
per cent of the body weight in the three periods, respectively. The
quantity of dry food consumed in the fore period and the preservative
period is almost identical, while the quantity consumed in the after
period is larger than in either. There is again a progressive loss of
weight which is more marked in this case, since the quantity of food
consumed is increzsed toward the end of the observations rather than
diminished.

No. 12 is also a very hearty eater, as shown by the relation of body
weight to the weight of the dry food consumed, this percentage being
1.02, 0.98, and 0.94, respectively. Slightly less food is consumed in
the preservative period than in the fore period and much less in the
after period, notwithstanding which there was a gain in weight in the
preservatie period and only a slight decrease in the after period, the
final weight being higher than that of the fore period.

The data for Nos. 1 and 4 may be summarized for the entire period of
observation. There is a progressive decrease in weight which can be
accounted for only in a very small degree by the differences in food.
There is 13 grams less food consumed daily in the preservative period
than in the fore period, but the loss in weight is 640 grams. In the
after period there is an additional loss of weight of 180 grams, only 10
grams of which can be ascribed to the decreased quantity of food.
The variations in weight of dry food compared with body weight are
expressed by 0.87, 0.86, and 0.85 per cent for the three periods,
respectively.

A summary for Nos. 1, 2, 4, 5, and 6 is made for the whole of the fore
period, for three of the preservative periods, and the whole of the
after period. This also shows a progressive loss of weight with a very
slight decrease in the amount of dry food consumed daily, amounting
to 5 grams in the preservative period and 16 grams in the after period.
The weights for dry foods are 0.92, 0.91, and 0.91 per cent of the body
weight for the three periods, respectively.

A complete summary for Nos. 7 to 12, inclusive, is made for the
entire observation period, with the exception of the fourth preserva-
tive subperiod. There is again shown a progressive loss of weight
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attended by a very slight decrease in the daily food consumed of 8
ograms in the preservative period and 25 grams in the after period.
The ratios are 0.92, 0.91, and 0.88, respectively. They also show
that the quantity of dry food consumed by the men composing this
table is slightly less than 1 per cent of the weight of the body.
Omitting No. 3 (on account of incomplete data), a summary for all
the members of the table may be made for the entire observation with
the exception of the fourth preservative subperiod. This summary
shows the progressive decrease in weight, amounting to about 0.75
kilogram if the averages for the fore and after periods be compared.
The amount of dry food consumed daily is 7 grams less in the preserva-
tive period, and 21 grams less in the after period than in the fore
period. The relations of food weight to body weight are expressed
by 0.92, 0.91, and 0.89 per cent for the three periods, respectively.

TasLe V.—Amount of moist and dry food consumed, expressed as percentage of body
weight, Series VIII.

[Averages are per day.]

No. 1. No. 2.

E Average : Average
L daily ratio o ro daily ratio of
Period. ; W ?'ghlt of food weight W ?'gh]t of food weight

. Body Pt to body Body b to body

| weight. . weight. weight. | weight.
| Moist. | Dry. |Moist. Dry. . Moist. | Dry. |Moist. Dry.
A | = ; ‘ . D

‘
Fore period. “ \ '

First subperiod: Kilos. |Grams. |Grams. Perct.|Perct. Kilos. Grams. Grams. |Perct. Per ct.
Total: -1 ks 355.10 | 11,815 | 2,980 | 3.33 | 0.84 352.85 | 16,354 | 3,256 | 4.63 | 0.92
Average. ....... 71.02 | 2,363 8080 . . St G e e ‘ ‘

Second subperiod: 70.57 | 3,271 | RREL S, £ 2oy DU el
IROTAL. s Wi X 352.55 | 12,067 | 3,076 | 3.42 .87 352.28 | 16,153 | 3,335 | 4.59 .95
Average........ 70.51 ' 2,413 3 g P (R 70.46 | 3,231 l iy e

Entire fore period: ‘ ‘

Total. ... - 5 707.65 | 23,882 6, 056 3.37 .86 705.13 | 32,507 6, 590 4.61 | .93
Average. ....... 70.77 | 2,388 806 15.:. 8N vk, 70.51 | 3,250 |- BB Ssleiet
Preservative period. ‘ ‘
! !
|

First subperiod: l | \ I
Lol sorsaevys 351.05 | 12,316 2,957 3.1 | .84 351.77 | 15,939 | 3,204 | 4.5 | .94
Average........ 70.21 2,463 ) T (S 8 P 70.35 @ 3,188 O o [ e 2

Second subperiod ]

Total. o 351.50 | 11,576 | 2,953 | 3.29 .84 351.05 | 16,983 | 3,250 | 4.84 .93
Average........ 70.30 2,315 ¢ | B PSR | ye Sy sty 70.21 | 3,397 ot e TR SRS

Third subperiod: | |
oL . 345.90 | 12,109 2,908 3.50 | .84 350.38 | 16,797 3,300 4.79 .94
AVOTraL8. . - svss 69.18 | 2,422 BER 1z usvni loannmns 70.08 3,359 o e R P A

Fourth subperiod: '

Aoy T h R 346.60 | 12,404 | 2,976 3.58 86 347.92 | 17,757 | 3,165 | 5.10 ) |
Average........ 69.32 | 2,481 | 701 NN 12 b s 69.58 3,551 | o bR R
Entire preservative | I
period: | ‘ 7
i 7 e 1,305.05 | 48,405 @ 11,794 3.47 .85 | 1,401.12 | 67,476 | 13,018 4.82 .03
AVPIBE0 . «nusis» 69.756 | 2,420 R Fvan's i) i e i s 70.06 | 3,374 o IR ATt B o
After period. | '

First subperiod: | ‘

R s 2 s s 346.65 | 11,321 2,860 | 3.27 .83 347.33 | 17,448 | 3,167 | 5.02 .91
Average........ 60.33 | 2,264 FED R b aly s 0w 69.47 3,490 (| AR mE L

Second subperiod: : w
SLORRY, . dosasws 347.07 | 10,782 | 2,813 | 3.1l .81 346.41 | 15,731 3,168 | 4.54 91
Average........ 69,41 2,166 L B e W 69.28 3, 146 084 12255 x fons Faan

Entire after period:

OB, v e S5 i 603.72 | 22,103 | 5,673 | 3.19 .82 693.74 | 33,179 | 6,335 | 4.78 91
Average........ 69, 37 2,210 t 7 l .............. 69.37 l 3,318 ] [, 7 0 =) AT
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TaBLE V.—Amount of moist and dry food consumed, expressed as percentage of body
weight, Series VIII—Continued.

[Averages are per day.]

[
' No. 3. No. 4.
| y {}veratge " | . Average
; e aily ratio o 7 i aily ratio of

Period. ' w ?'%%t of | food weight f Weight of | G003 weight
. Body i to body Body | food. to body
| weight weight. weight. | y weight.
’ Moist. | Dry. »Moist.f Dry. , Moist. ‘ Dry. | Moist.| Dry.
l R
Fore period. ‘ i l '

First subperiod: - Kilos. Grams. Grams. Per ct. 'Per(t.! Kilos. Grams. Grams. Perct. Per ct
T R 320.65 | 13,808 | 3,225 | 4.31 | 1.01 | 204.47 11,151 2,654 3.79  0.90
Average........ 64.13 | 2,762 Ly e e LT S 58.80 | 2,230 ] B! PR Ot

Second subperiod: | t ‘ |
Lol ... ..... 321.62 | 13,816 | 3,257 | 4.30 | 1.01 289.62 11,010 | 2,578  3.80 | 89
Average........ 84801 2,788 6BL |.ii.ciifienes.. 57.92 | 2,202 Ty A PR

Entire fore period: | { | | |
Hovay-- ... .C... | 642.27 | 27,624 ‘ 6,482 | 4.30 | 1.01 584.09 | 22,161 | 5,232 | 3.79 90
ANernge. . ... : 64.23 | 2,762 5o Al I O SR 58.41 | 2,216 | o peR | [ e

Preservative period. l | ?

| | !

First subperiod: ‘ j |
ol .......... 323.20 | 13,821 | 3,300 | 4.28 [ 1.02 200.10 | 12,130 | 2,610 | 4.18 90
Average........ 64.64 | 2,764 | e b - PR el 58.02 | 2,426 7 B e e VR e

Second su pernod l ‘

CiT ) 323.10 | 15,269 | 3,301 | 4.73 | 1.02 291.31 | 10,885 | 2,569 | 3.74 88
Average........ 64.62 @ 3,054 o 14 VT RN 08.26 | 2,177 i R RSl (B S et

Third subperiod: .

e 316.60 | 12,809 | 2,483 | 4.07 78 290.85 | 11,560 & 2,596 | 3.97 89
Average........ 63.32 | 2,580 DU e8] Tl SRES 58.17 | 2,312 D s e

Fourth subperiod: |
A 317.90 | 15,206 | 3,183 | 4.78 | 1.00 290.50 | 11,377 | 2,515 | 3.92 87
Average........| 63.58 | 3,041 : [y i PRI NS R 58.10 | 2,275 03 RCLE Y R e

Entire greser‘atlve |

perio |
okl o - - | 1,280.80 | 57,195 | 12,267 | 4.47 96 | 1,162.76 | 45,952 | 10,290 | 3.95 88
Average........ 64.04 2,860 | i b i e 58.14 | 2,298 B e el s
After period. ‘ "

First subperiod: |
TRRIEREECr o o x xoi s 319.75 | 15,136 | 3,362 | 4.73 | 1.05 201.10 10,837 | 2,560 | 3.72 88
Average........ 63.95 | 3,027 i e s el e & 58.22 | 2,167 R Ul e iy 4

Second subperiod: : ‘

LR s ean 317.92 | 14,835 | 3,295 | 4.67 | 1.04 200.55 10,865 | 2,615 | 3.74 90
Average........ 63.58 = 2,067 BRI ES e S5 ah Tk i 58.1 2,173 B0 | reamnaslinsssns

Entire after period: | ‘ '
37t R ‘ 637.67 ‘ 29, 971 6,657 ‘ 4.70 1.04 581.65 21,702 5,175 3.73 .89
Average........ ‘ 63.77 | 2,997 L3 R S S 58.17 | 2,170 L e ] e

| | | |
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TABLE V.—Amount of moist and dry food cons;tmed, expressed as percentage of body
weight, Series VIIT—Continued.

Averages are per day.
P A

No. 5. No. 6.
2 ‘}verage ; Average
< aily ratio o : daily ratio of
Period. W ?'g}('lt of | food weight W?'gt('lt of | food weight
Body o8 to body Body Ones to body
weight. weight. weight. weight.
Moist. | Dry. |Moist.| Dry. Moist. | Dry. ‘Moist.| Dry.
Fore period. !
|
First subperiod: | Kilos. | Grams. Grams. Perct. Perct.| Kilos. |Grams. Grams. Perct.|Per ct.
Pokhle o Lt 257.80 | 10,558 | 2,363 | 4.10 = 0.92 | 298.01 | 12,386 | 2,880 | 4.16 | 0.97
Average........ 51.56 | 2,112 4737 )02 e T 59.60 | 2,477 | iy S A
Second subperiod: | | ,
Total. iy 256.13 | 11,027 | 2,486 i 4.31 .97 296.32 | 13,776 | 2,888 @ 4.65 .97
Average........ 51. 23 : 2,205 AQTe | = ol S e R 59.26 | 2,755 O78 |..covii]ocannns
Entire fore period: ' |
Total., - h 513.93 | 21,585 | 4,849 | 4.20 | .94 594.33 | 26,162 | 5,768 | 4.40 .97
Average........ 51.39 | 2,159 ¢ o) DR ke L. 59.43 | 2,616 o ¢ MORRQERE NS T
Preservative period. '
First subperiod: ’ ‘
Potal. .. o Buns 255.39 | 10,493 | 2,451 | 4.11 .96 | 296.22 | 13,339 | 2,938 | 4.50 .99
Average........ 51.08 | 2,099 400 "4 el S 59.24 | 2,668 SRR e S e
Second subperiod: |
Total: . . 254.86 | 11,424 | 2,505 | 4.48 | .98 295.54 | 13 487 | 2,767 | 4.56 .94
Average........ 50.97 | 2,285 17 1 I R ) - e 50.11 | 2,697 -y ARER R R
Third subperiod: | | | , l
yi i s 75 N PR 252.93 | 11,518 | 2,435 | 4.55 | .96 202.82 | 13,727 | 2,743 | 4.69 .04
Average........ 50.50 | 2,304 | A48T |..u..-.. | ol 58.56 | 2,745 7 SETRRTNS SR
Fourth subperiod: | ‘ | l
o s PRl s Al 251.39 | 11,004 | 2,397 | 4.38 .95 292.00 | 12,854 | 2,695 | 4.40 .92
Average........ 50.28 | 2,201 4 T IESERR fmeeeene 58.40 | 2,571 - (R R
Entire preservative | ‘ 1
period: ‘ ‘ }
Total. . e 1,014. 57 | 44,439 9,788 4.38 .96 | 1,176.58 | 53,407 | 11,143 | 4.54 .95
Average. ....... 50.73 | 2,202 | 489 |....... FEing 58.83 | 2,670 | 857 lovnnenlianenns
After period. i \ ' ]
First subperiod: | !
Total .t .3 0. 251.64 | 11,414 | 2,462 4. 54 | .98 202.36 | 12,648 | 2,769 | 4.33 .95
Average........ 50.33 | 2,283 15 A Ry s 58.47 | 2,530 abh4 |..-..-. (IR
Second subperiod: | ‘ ‘
Potal-o e ey 252.81 | 11,557 | 2,495 | 4.57 .99 202.21 | 12,336 | 2,814 | 4.22 .46
Average........ 50.56 | 2,311 1 - R PN O 58.44 | 2,467 563 |..... Flisdnann
Entire after period:
Total. . ek H04. 45 | 22,971 4,057 | 4.55 .98 584.57 | 24,984 | 5,583 | 4.27 .96
Average........ 50.45 | 2,297 49015 Lo fracane- 58, 46 | 2,498 S L e o ] Sacs il B

a Daily average added in order to complete record.
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TABLE V.—Amount of moist and dry foed consumed, expressed as percentage of body
weight, Series VIII—Continued.

[Averages are per day.]

-
: No. 7. i No. 8.
- — | e S— e =
‘ i Average tt : .}verage :
o - daily ratio of | 37 aily ratio o
“Peri Weight of g, ot Weight of =
Period. ' food weight food weight
Body food. to body Body _ food. ] to body
weight. | weight. weight. . weight.
: Moist. i Dry. |Moist. Dry. | Moist. | Dry. ‘Moist.‘ Dry.
L Sale |
] | ,
Fore period. ‘ }

First subperiod: Kilos. Grams. Grams.| Perct.| Perct.| Kilos. Grams. Grams. Perct. Perct.
s R S 350.81 10,848 | 2,530 |. 3.09 | 0.72 307.93 | 16,091 | 2,843 | 5.23 0.92
Average........ 70.16 | 2,170 71 (BRSSP 61.59 | 3,218 | ) RS el | £

Second subperiod: | | '

C o 350.10 | 10,965 | 2,672 | 3.13 .76 305.41 | 19,065 | 2,935 | 6.24 . 96
Average........ 70.02 | 2,193 7o IR SN S 61.08  3.813 i 77 ) e I L, P

Entire fore period: | | l |
Tovnl. - ... 700.91 | 21,813 | 5,202 | 3.11 .74 613.34 | 35,156 | 5,778 | 5.73 .94
Average........ 70.09 2,181 520 B e 61.33 | 3,516 | 5 r o el SN

Preservative period. | . |

First subperiod: ‘ |
AORAL .. . ... u.- 349.00 | 10,693 | 2,463 | 3.06 L 303.70 | 16,457 | 2,933 | 5.42 97
Average........ 69.80 | 2,139 o+ M AT R 60.74 3,201 | 77 ) B RS

Second subperiod . | |
Total........... 349.20 | 11,312 | 2,591 | 3.24 .74 | 304.55 |18,056 | 2,820 | 5.93 .93
Average........ 69.84 | 2,262 5 R (B S 60.91 & 3.611 N W e RS P

Third subperiod: | « : .

T RN 347.45 | 10,875 | 2,619 | 313 .70 301. 80 ’ 16,788 | 2,840 | 5. 56 .4
Average........ 69.49 | 2,175 | o ] e A SRl e T B 60.36 | 3,358 O] e NP AL T Y

Fourth subperiod: ! i i
Total........... 346.40 | 10,851 | 2,200 | 3.13 | .66 | 300.70 | 16,279 | 2,806 541 .93
Average........ 69.28 | 2,170 - ORI e ‘ 60.14 | 3,256 | oy e e,

Entire greservative | ; | . iy

period : ‘
T 1,392.05 | 43,731 | 9,963 | 3.14 | .72 | 1,210.75 iﬁ?.sso 111,399 | 5.58 .04
Average........ 69.60 | 2,187 2 ) P S ST 60.54 | 3,379 Bl e, L
After period. — _‘> B [

First subperiod: 1 |
c o 346.80 | 11,072 | 2,387 | 3.19 .69 299.65 | 15,631 | 2,907 | 5.22 a7
Average........ 69.36 | 2,214 - ) SO SR 59.93 | 3,126 L T e

Second subperiod: | l '

g R 345.85 | 8,829 | 2,075 | 2.55 L60 | 208.00 | 16,979 | 2,858 5. 70 . 96
Average........ 09.17 l 1,766 ‘ 05, s IR R | 59.60 | 3,396 - e S Tl
Entire after period: | | l :
otal........... 692.65 | 19.901 | 4,462 | 2.87 .04 597.65 | 32,610 | 5,765 . 46 . 06
Average........ 69.27 | 1,990 T R fSohane 5.77 | 3,261 76
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TaBLE V.—Amount of moist and dry food consumed, expressed as percentage «f bedy
weight, Series VIII—Continued.

[Averages are per day.]
No. 9. No. 10.

| " z}verttge i " Average
o aily ratio o : aily ratio of
Period. | Weight of | 5,04 weight Weight of | 0% weight

weight . weight. 0 DOy

ght. weight. weight.
| Moist. ! Dry. |Moist.| Dry. Moist. | Dry. |Moist.| Dry.

! |
Fore period. : ’

First subperiod: | Kilos. Grams. Grams. Perct. Pcrct.| Kilos. !Grams.|Grams. |Perct. Per ct.
Tokal, ..o | 308.96 | 11,371 | 2,615 | 3.68 | 0.85 283.65 11,544 | 2,808 | 4.07 0.99
.-\:ieral|ge....(.l...) 61.79 | 2,274 Do | 2 X o | e 56.73 | 2,309 vy | e L SN

Second subperiod:

OBl o | 308.90 ' 11,422 | 2,59 = 3.70 .84 282.45 ( 12,196 | 3,018 | 4.32 1.07
Average........ | 6L78 | 2,284 o S SO | 56.49 | 2,439 o A B

Entire fore period: l : .

Tolal. - e 617. 86 i ,;93 ; 5,2%1 3.69 .84 566. 10 23,;42 5,% 4.19 1.03
Average.....-.- 61.7 2, | 4 ot B Lo 56. 61 ;004 1 BT s nlE

Preservative period.

First subperiod:

Totalt ... 2t 309.04 | 11,828 | 2,566 | 3.83 .83 282.05 | 11,406 | 2,803 | 4.04 .99

= Aéerulge T 61.81 | 2,366 37 R el 56.41 | 2,281 7118 IR RS o

cond subperiod:
Total. ... .oux-s 308.85 | 11,473 . 2,536 | 3.71 .82 282.67 | 11,766 | 2,844 | 4.16 1.01
Aver;tge F o 61.77 | 2,295 | B LS bk 56.53 | 2,353 L RS S L

Third subperiod:

Total: ... .2 .4 308.66 | 11,849 | 2,502 | 3.84 .81 281.30 | 11,359 | 2,647 | 4.04 .94
\\hera;l;e e 61.73 | 2,370 SO STl e 56.26 | 2,272 v Y S A .

Fourth subperio
TORRL. oo . <ot il doals s L ol e LT hr= e A L S 276. 48 lg,Tg 2,233 3.89 .88
AVOTREO .. o vidc e i i P Summetts, Dol PRt A0 St 55. 30 103 | TR ik

First, second, and | | :

third subporiods: | |
atal. <l oS 926.55 | 35,150 | 7,604 | 3.79 82 |. s cecimrnefanaaimn ahe e LT Rt
Average........ 61.77 | 2,343 5 1 o) (N PSRRI PSRN MRS R R
Entire preservative |
period: | :
y W 7 ) SN NEWEIIPL, S0 Nl ) | e W WL Sy | 1,122.5g | 4§,§S{65 10,740 | 4.04 .96
AVEIBEO: . oovsr =l bl s O S e EERC s s OB 856.13 1 2,260 | =« OB fnsatunslscvnean
After period.

First subperiod:

TOLRY. o o 306.95 | 12,084 | 2,547 | 3.94 .83 282.99 | 11,658 | 2,858 | 4.12 1.01
A zi(fru%;c e d -y 61.39 | 2,417 ') 5 IS iel) I . 56.60 | 2,332 572 ..............

Second subperiod:

Total. .....:o.vu 307.32 | 12,283 | 2,502 | 4.00 .81 285.42 | 11,382 | 2,717 | 3.99 .95
Average........ 61.46 | 2,457 BOD 1L s oenisle AR o 57.08 | 2,276 IR viesstanonson

Entire after period:

d i) < PR R ok 614.27 | 24,367 | 5,049 | 3.97 .82 568.41 | 23,040 | 5,575 | 4.05 .98
Average........ - 61.43 | 2,437 B0 | e e 56.84 1 2,304 L e SR e
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TABLE V.—Amount of moist and dry food consumed, expressed as percentage of body

weight, Series VIII—Continued.

[Averages are per day.]

-+
No. 11. I No. 12
- x}verage ti d .}verage .
< aily ratio o . aily ratio o
Period. Weight of | 7,04 weight | p Weight of | '¢,,3 weight
Body food. o Bod Body food. 0 bodty
weight. SOy weight. | S DOy
| weight. ' weight.
' Moist. Dry. |Moist. | Dry. ‘ 1 Moist. Dry \Ionst Dry.
r \ B
Fore period. ] } ‘ 1 l | !

First subperiod: Kilos. lems Grams. |Perct. Perct. Kilos. ‘Grams Grams. Perct. Perct.
ora). . 340.61 | 15,501 | 3,092 | 455 | 0.91 | 337.25 ‘ 13,492 | 3,382 | 4.00 1. 00
Average........ 68.12 " 3,100 T Co TR 67. 45 2 T SR T SRR SN

Second subperiod: | .

T 339.73 | 15,206 3,295 | 4.48 .97 | 338.82 | 14,148 | 3,503 | 4.18 1.03
Average........ 67.95 | 3,041 3 TR Lo 67.76 | 2,830 N e LR

Entire fore period: | l l k |
Fatal. ... ... ... 680.34 30,707 6,387 4.51 .94 676.07 | 27,640 | 6,885  4.09 1.02
Average........ . 68.03 3,071 "B A 67.61 | 2,764 R (R S

Preservative period. ' .

First subperiod: ! \ | |
.. . 338.20 | 14,531 | 3,319 | 4.30 .98 340.05 | 14,674 3,48 | 4.32 | 1.03
Average........ | 67.64 0 2,906 7T VI Sl ‘ 68.01 = 2,935 697 |....... e d s

Second subperiod: ' ; |
Feolal........... | 336.40 | 15,269 | 3,201 4. 54 .95 | 341.58 | 13,981 | 3,432 | 4.09 1.00
Average........ 67.28 @ 3,054 77 ) BN s 68.32 | 2,796 o S SR, RE L0

Third subperiod: ‘ |
xoral. . ... ... 335.63 | 16,022 | 3,263 | 4.77 .97 342.10 | 14,430 | 3,329 | 4.22 .97
Average........ 67.13 | 3,204 T SR (S 68. 42 -,b&b’ 606 |- .. AR

Fourth subperiod ‘

Totad. . .. ..... 335.63 | 15,940 | 2,048 | 475 | .88 340.90 14,00 3,104 | 413 | .01
Average........ 67.13 3,188 g SR EREN Y 68.18 | 2,814 | - I I R

Entire preservative | } |
riod: '

T 1,345.86 | 61,762 | 12,731 | 4.59 95 | 1,364.63 57,154 | 13,351 | 4.19 .98
Average........ 67.29 | 3,088 L7 A | Fee e 68.23 | 2,858 | L (o (LS

& , | . T
After period. ‘ | | '

First subperiod: . , | ‘

Total........... | 333.14( 15,357 | 3,305 | 4.61 | .99 | 341.15 13,312 | 3,262 | 3.90' .9
Average. ....... 66.63 | 3,071 661 |....... et 68.23 2,662 ) IR SRR

Second subperiod: |
RS e 331.71 | 14,286 | 3,226 @ 431 | .97 | 340.50 12,022 3,144 | 3.80 .92
Average........ 66.34 | 2,857 | | Ly R TR 68.10 2,584 ) N e

Entire after period: \

e 664.85 | 20,643 | 6,531  4.46| .98 | 681.65 26,234 6,406 | 3.85 04
Average........ 66. 49 1 TR L 68. 17 2 623 o0 B I R

2. 964 |
R
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TaBLe V.—Amount of moist and dry food consumed, expressed as percentage «f body
weight, Series VIII—Continued.

SUMMARIES.

[Averages are per man per day.]

| Nos 1 and 4 Nos. 1, 2, 4, 5, and 6.
i . r}verage g ( g Aver
i aily ratio o roi aily ratio of
Period. : : Weight of | 4,03 weight Weight of | 4,04 weight
| Body food. 5 Body food.
. weight. | to body e to body
i ] weight. weight. | weight.
| | Moist. | Dry. |Moist. Dry. Moist. | Dry. Moist. Dry.
e ‘ T T ,
Fore period. | |
First subperiod: Kilos. Grams. Grams. |Perct. Perct.| Kilos. !G s. Grams. Perct. Per ct.
Tota); oo o ian ) 649.57 | 22,966 | 5,634 | 3.54 | 0.87 | 1,558.23 | 62, 264 14,132 4.00 0.91
Average........ 64.96 @ 2,297 507 b B M i B s 62.33 | 2,491 7T e, ST
Second subperiod: | | |
Totel oo s e 642.17 | 23,077 | 5,654 | 3.59 .88 1 1,546.90 | 64,033 | 14,363 4.14 .93
Average........ 64.22 | 2,308 5 SN S 61. 88 2, 561 'L o R ol
Entire fore period: ? i
Tofal.. = Son it 1,291.74 | 46,043 | 11,288 | 3.56 .87 | 3,105.13 [126,297 | 28,495 | 4.07 .92
Average........ 64.59 | 2,302 | {7 e B L | 62.10 | 2,546 v PO SRR S e
Preservative period. .
First subperiod:
TOoBRIL - mse o 641.15 24,446 | 5,567 | 3.81 | .87 | 1,544.53 | 64,217 | 14,250 | 4.16 .92
Average........ ! 64.12 | 2,445 Y ! L MO (e add e T 61.78 | 2,569 7 e, TR, O
Second subperiod: | |
Total .-, L 2 | 642.81 | 22,461 522 | 3.49 | .86 | 1,544.26 | 64,355 | 14,044 | 4.17 .91
Average........ 64.28 | 2,246 51, RN e} [y o L 61.77 | 2,574 - e SR . &
Third subperiod: | | |
p <) NSNS 636.75 | 23,669 | 5,504 | 3.72| .86 1,532.88 | 65,711 | 13,991 | 4.29 ) |
Average. ....... | 63.68| 2367 '550|....... ) 61.32 | 2,628 | 560 |.......|..o.i..
Fourth subperiod: ;
Tatal o, T ne ] 637.10-| 23,781 5491 | 3.73 ’ . 1| TR, M O LM s e e
AvVerage........ | 63.71 | 2,378 L B T PR p R I Bl T o e e
First, second, and | |
third subperiods: | |
ot . .. ] e S L e T S, 4, 621.67 {194,283 | 42,285 | 4.20 .91
e YRy PN LT, R g # ....... 61.62 | 2,590 | P S
Entire preservative | ‘ ’ l |
period: ( | | }
Totak. oo o 2,557.81 | 94,357 | 22,084 3. 69 80 e e e o e s e R st e
Average........ 63. 95 : 2,359 157 R MR SR I R e E e e
Ajter period. - ST KRR 0
First subperiod: |
ROtAL: ;. . aian | 637.75| 22,158 | 5,420 | 3.47 1,520.08 | 63,668 | 13,818 4.16 .90
Average........ | 63.78 | 2,216 7R R A0 61.16 | 2,547 Y (R AR |
Second subperiod: | :
Total. ... .5 =t 637.62 | 21,647 5, 428 3.39 .85 1,529.05 | 61,271 | 13,905 | 4.01 .91
Average........ 63.76 | 2,165 57 A RS l ....... | 61.16 | 2,451 T PR, [eneees
Entire after period: | | :
TOMAL ot s | 1,275.37 | 43,805 | 10,848 | 3.43 3,058.13 (124,939 | 27,723 4.00 .01
Average........ ‘ 63.77 | 2,190 T AT M 61.16 | 2,499 T RS L
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TaBLE V.—Amount of moist and dry food consumed, expressed as percentage of body

weight, Series VIII—Continued.

SUMMARIES—Continued.

.
[Averages are per man per day.]
Nos. 7 to 12. Nos. 1 to 12 (omitting No. 3).
» ;}verage fI Average
v aily ratio o r o daily ratio of
Period. W ?'g%t of food weight ' W ?lgol(]it of food weight
Body o to body Body R to body
weight. | weight. i weight. weighf
Moist. ' Dry. |Moist. Dry. ‘ Moist. | Dry. ‘\imst Dry.
: l AR I
Fore period. {

First subperiod: Kilos. |Grams. Grams. ‘Per ct. Per ct.| Kilos. |Grams. Grame Per ct. |Per ct.
Total........... 1,929.21 | 78,847 | 17,270 4.09 | 0.90 | 3,487.44 141,111 ' 31,402 4.05 | 0.90
Average........ 64.31 | 2,628 " N R 63.41 | 2, 566 SHN. LT

Second subperiod: | |
Tolal .- .. - | 1,925. 41 | 83,002 | 18,019 | 4.31 .94 | 3,472.31 147,035 | 32,382 423 .93
Average........ |  64.18 | 2,767 l G R PR 63.13 | 2,673 =R I PR

Entire fore period: | |
Total . ....-.--..| 3,854.62 |161,849 | 35,280 | 4.20 92 | 6,959.75 288,146 @ 63,754 4.14 92
Average........ ’ 64.24 | 2,697 | L R s S R 63.27 | 2,620 X | [ [, =S

Preservative period. i ‘ | N

First subperiod: \ 1 l |
L R 1,922.04 | 79,589 | 17,570 | 4.14| .91 | 3,466.57 (143,806 | 31,820 | 4.15 .92
Average. ....... | 64.07 | 2,653 586 |....... o 63.03| 2,615 579 | ... .l.......

Second subperiod: , |
bl ... ... | 1,923.25 | 81,857 | 17,424 | 4.26 | .01 | 3,467.51 146,212 | 31,468  4.22 .01
SYerage. .. .---- ¢ 64.11 | 2,729 B sk 63.05 @ 2,638 78 SR (O

Third subperiod: ‘ \ :

ol . 1,916.94 | 81,323 | 17,200 4.24 .90 | 3,449.82 147,034 31,191 4.26 .90
Average........ 63.90 2,711 | -7 PORCOME (S i 62.72 | 2,673 ;7 il PP N
First, second, and | g | [ S M
third subperiods: ‘ : |
kel .- - 5,762.23 242,769 | 52,194 4.21 .91 [10,383.90 437,052 94,479 4.21 ol
Average........ g 64. 02 r 2,697 | DR e 62. 93 | 2,649 7 3 I RO i
After period. ey Lt T e

First subperiod:

T ' 1,910.68 | 79,114 | 17,266  4.14 | .90 | 3,439.76 {142,782 31,084 4.15 .90
Average. ... ... | 63.69 | 2,637 N O 62.54 | 2,59 R e

Second subperiod: |
Dokals -, - - 1,908.80 | 76,681 | 16, 522 4.02 .87 | 3,437.85 1137,952 | 30, 427 4.01 .88
Average........ 63.63 | 2,556 \ 2 O TR SRR 62.51 | 2,508 o7 I e

Entire after period: ‘ A ) B
BRI o vsinrm - < 3,819. 48 (155,795 | 33,788 | 4.08 .88 | 6,877. nl .’w 734 | 61,511 4.08 SU
Average........ 63.66 | 2 597 - 48 Pl R SRR 62. 2, 552 . P SR

|
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WEIGHT AND WATER CONTENT OF THE FECES.

INDIVIDUAL DATA.

In Table VI are given the individual data and summaries of the
weight of the moist feces, their water content, and the dry weight
thereof. In the case of No. 1 the relative weights of the moist and dry
feces and the percentage of water are practically the same for the fore
and preservative periods. During the after period the percentage of
water and the weight of the feces are considerably increased. The
dry feces also are greater in weight than in the other two periods.

No. 2 excretes more than double the weight of feces indicated in the
case of No. 1. The water content is diminished during the preserva-
tive period, but the total weight of feces is very much increased.
There is again an increase in the amount of water in the after period,
but a decrease in the weight of the dry and moist feces excreted.

In the case of No. 3 there is a diminution in the water content of the
feces during the preservative period, but an increase in the total moist
and dry weight of the feces excreted. There is a great diminution,
however, in both these weights and also in the percentage of moisture
during the after period.

In the case of No. 4 the amount of water in the feces is diminished in
the preservative period and the total weight of dry feces is also
slightly diminished. The weight of moist and dry feces remains the
same in the after period as in the preservative period.

In the case of No. 5 there is a decided increase in the weight of moist
and dry feces in the preservative period, but the water content re-
mains practically the same. There is little change in the composition
of the feces in the after period as compared with the preservative
period.

No. 6 excretes by far the largest quantity of feces of any member of
the table, and the water content is also the highest. There is a dimi-
nution both in the amount of moist feces and dry feces in the preserva-
tive period, though there is a slight increase in the moisture. There is
a still further diminution in the quantity of wet and dry feces in the
after period, and the amount of moisture therein also decreases.

In the case of No. 7 there is a diminution both in the weight of moist
and dry feces and in the percentage of water in the moist feces during
the preservative period. There is a great increase in the weight of
moist and dry feces in the after period, though the amount of water
present is slightly less than in the preservative period.

In the case of No. 8 there is a marked increase in the weight of the
moist and dry feces in the preservative period, and the percentage of
water is also greater. This increase is continued in a marked degree in
the after period.
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The data for No. 9 show a decided diminution in the weight of the
moist and dry feces excreted. The percentage of water in the feces is
also slightly less than in the fore period. In the after period there is a
very large increase in the quantity of feces excreted, though the per-
centage of water therein is not sensibly changed.

In the case of No. 10 there is a marked increase in the weight of the
moist feces and the percentage of water therein, and a slight increase
in the dry feces during the preservative period. There is a notable
increase both in the weight of moist feces and dry feces in the after
period, but the percentage of water is less than in the preservative
period.

In the case of No. 11 there is'a marked increase in the moist and
dry feces in the preservative period and a slight decrease in the per-
centage of water. The data for the after period are almost the same
as those for the preservative period.

In the case of No. 12 there is a decrease in moist and dry feces in
the preservative period, the water content remaining almost the
same as In the fore period. In the after period there is a marked
increase 1n the moist feces without a corresponding increase in the dry
feces, due to an increase in the percentage of water.

SUMMARIES.

The summary for Nos. 1 and 4 is the only one which is complete
for the whole period of observation, inasmuch as they are the only
members of the class for whom unbroken data were obtained. The
summary shows that in the preservative period there is a slight
decrease in the weight of the moist feces excreted, accompanied by a
decrease in the percentage of water therein and a very slicht decrease
in the weight of dry feces excreted. During the after period there is
an increase in the weight of moist feces, which is greater than in the
fore period. There is an increase in the percentage of moisture as
compared with the preservative period, and the weight of dry feces
excreted is the same as in the fore period.

The summary for Nos. 1, 2, 4, 5, and 6, who received benzoie acid,
1s made for the entire series, excluding the fourth preservative sub-
period on account of variations in administration of the preservative.
A slight increase in the weight of the moist feces is shown in the pre-
servative period, a slight decrease in the percentage of moisture
therein, and a slight inerease in the weight of the dry feces. In the
after period there is a inarked loss in the weight of the moist feces and
a continued diminution of the percentage of moisture, while the
weight of the dry feces is slightlyv decreased, returning to the figure of
the fore period.

The suminary for Nos. 7 to 12, inclusive (who received sodium ben-
zoate),covers the entireseries, with the exception of the fourth preserv-
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ative subperiod, and shows a slight increase in the weight of the moist
feces and the percentage of water therein, while the amount of dry
feces excreted 1s the same as in the fore period. In the after period
there is a marked increase in the weight of the moist feces with practi-
cally no change in the water content as compared with the preserva-
tive period, and a correspondingly marked increase in the weight of
dry feces excreted.

The summary for Nos. 1 to 12, inclusive, omitting No. 3, also covers
the entire observation with the exception of the fourth preservative
subperiod. It shows that in the preservative period there is a slight
increase in the quantity of moist and dry feces, as well as in the mois-
ture content. In the after period there is again a slicht increase in
the weight of the moist feces and a slight decrease in the percentage
of moisture as compared with the preservative period, while the
weight of dry feces excreted i1s the same as in the preservative period.

The data do not show any notable effect upon the composition of the
feces which can be attributed to the preservative administered, but the
following points may be noted: There is evidently no pronounced
tendency to produce any diarrheal condition, though the quantities of
moist and dry feces do not vary in any uniform way in the preservative
period as compared with the fore and after periods.

The summary for Nos. 1 to 12 is the most complete expression of
the mass action of the preservative, and shows little change in the
excretion of the feces, either as respects the weight of the moist and
dry feces or the water content. It is fair to coneclude, therefore, from
a study of these data that the preservative has not produced any effect
of a systematic character in these particulars. Attention should be
called, however, to thefact that the summary for those receiving benzoic
acid (Nos. 1 to 6) and that for those receiving sodium benzoate (Nos. 7
to 12), while agreeing in that they show a slight inerease in moist feces
excreted and practically no change in the amount of dry feces in the
preservative period, show in the first case a continued decrease in mois-
ture throughout and in the other a continued increase. In the after
period also opposite tendencies are shown, the weights increasing for
Nos. 7 to 12 and decreasing for Nos. 1 to 6. It seems probable, there-
fore, that the form in which the preservative is administered should be
considered in interpreting these results.
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TaBLe VI.—Weight and water content of feces, by periods, Series VIII.

[Averages are per day.]
. No. 1. No. 2. | No. 3.
Festod. Feces, Vgg,lt:r Feces, | Teces, ' ‘ngtlfr Feces, | Feces, Vggtt_ar | Feces,
moist. | gort | dry. [moist.| g | dry. |moist.| FON° | dry.
| | QRS Lhaia
Fore period. | | l | |
First subperiod: Grams. Per ct. Grams. Grams. DPer ct. Grams.'Grams.\ Per ct. Grams.
T 134 | 68.60 2 389 73.34| 104 31| 715 91
RS .. eiaaea ' - 8 SRS 8 (o 21 "7 BN 18
Second subperiod: ) ) |
LR A SR 218 | 70.56 64 480 | 73.83 126 | 316 | 70.54 a3
L ' o IS 13 - 25 | - By I 19
Entire fore period: ‘ a
B e e emi e mmin 352 | 69.89 106 869 | 73.53 230 | 637 | T1.11 184
B 2 e i - 8 R 11 7 i 23 | Y EEE 18
Preservative period.
First subperiod: i
T R R 202 | 69.62 61 482 | T7L.51 137 355 | 68.37 | 112
T e R R, A= 12 0012 27 78 | e 22
Second subperiod:
L s T R e R 119 | 64.74 42 509 | 71.82 143 430 | 70.40 127
T r.; §! e 8 4] L LR 29 . P e 25
Third subperiod: !
I e oot cn e 237 | 72.20 66 503 | 70.22 150 154 | 66.28 52
Average.......c........ " 7 3 T 13 s L 30 - ¢ ot 10
Fourth subperiod:
i =i e < & = 136  70.43 40 437 | 68.92 136 422 | 70.60 124
Average................ v (o8 . , 8 .7 g I RO 27 -7 B I 25
Entire preservative period: | !
B s s s o e v o e e s 694  69.88 } 209 | 1,931 | 70.69 566 | 1,361 | 69.51 415
L RS S ) e ‘ 10 . H] e 28 | S 21
After period.
First subperiod: |
L 2221 T7T1.12 64 491 | 72.10 137 | 210 | 64.20 ‘ 75
TBPRRD. . - ~ssoneansenns 7 off Pl A 13 - ) NG 27 " - P \ 15
Second subperiod: ‘ i : ‘
LR e 231 | 73.28 | 62 409 | 70.42 121 214 | 65.94 | 73
O T I A 46 |........ 12 | - PP 24 v, 3 (P 15
Entire after period: | | | | | |
e BN SO 453 | 72.19 126 900 | 71.33 258 | 424 | 65.00 | 148
Average................ " B AR S 13 90 |........ 26 | 42 ferasnens 1 15
| | & |

23360—Bull. 84, pt 4—08——5
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TasLe VI.—Weight and water content of feces, by periods, Series VIII—Continued.

[Averages are per day.]

No. 4. No. 5. No. 6.
Period. Feces, vggg?r Feces, | Feces, Vgg.;?r Feces, | Feces, Vggﬁfr Feces,
moist. | ;o4 | dry. |moist.| ;o0 | dry. |moist.| co. | dry.
Fore period.

First subperiod: Grams.| Per ct. | Grams.| Grams.| Per ct. |Grams. Grams.| Per ct. | Grams.
Total. =it a s io 323 | 74.32 83 187 | 75.34 46 736 | 77.96 162
AVOIRED . o 5 cisonmiman= et o 17 - 7 v EEENE 9 £ 70 e 32

Second subperiod:

g s - ISR RERR . M s 246 | 72.63 67 308 | 74.58 78 661 | 79.60 135
AVOrEe: .. 208 o ot 7 I EEE 13 62 1- - % 16 7t L e L 27

Entire fore period:

d 4 SRS D 569 | 73.64 150 495 | 74.95 124 | 1,397 | 78.74 297
AVOTRER. .- o et 7 e PP S 15 650 |-t 12 140 - 30
Preservative period. X

First subperiod:

Tolad. asu it servoenssin 274 | 72.30 76 369  76.48 87 752 | 80.46 147
ANCTRRRE. - T S et G |- 2 s 08 15 g Y e e 17 15001 S el 29

Second subperiod:

d o - I RN s e i 236 | 71.29 68 251 | 71.41 72 578 | 80.98 110
ANOrape. Lo sk o 14 7 e ORI 14 i R s 22

Third subperiod:

b A7 R PR OO 227 | 70.23 68 316 | 76.34 75 639 | 79.08 134
AVOIALO. . .o oo it - el 14 5 ) I e 15 b A ST 27

Fourth subperiod:

Total. . osats vl st et 241 | 69.36 74 344 | 72.62 94 585 | 80.52 114
AVOrage. .. Wt S 7 N Ry 15 60z 5 A0 19 1 P 23

Entire preservative period: ‘

Tota). oo xR T 978 | 70.76 286 ( 1,280 | 74.38 l 328 | 2,554 | 80.23 505
ANOTALO. oo ridtaicessinms AD s 14 ) R 16 1L PR 25
After period. |

First subperiod: {

g i, ST AT A 276 | 71.39 79 382 | 74.74 96 582 | 76.58 136
AVOPATO. 3% ny et 28 171 PP 16 g {1 T NS L 19 LIS Mot ok 27

Second subperiod:

OB - (= s’ nins dewsn s s 210 | 70.60 62 244 | 74.93 61 332 | 79.98 66
KVOTARS o in il S T vt Ui Ry = 12 v o I e | 12 G0N e 13

Entire after period: '

TOMR.. . cavo i oinys oy 486 | 70.99 141 626 | 74.92 | 157 914 | 77.90 202
A VOTRRNe s L T e SO 4B 2 Al 0 14 | B8 |-cieas 16 | ) i S e 20
* |
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TaBLE VI.—Weight and water conlent of feces, by periods, Series VIII—Continued.

[Averages are per day.]

|

No. 7. ; No. 8. i No. 9.
- ! ‘4 | ! -
Fariod. Feces, Vgglt‘e_ar Feces, Feces, V::gxtfr Feces, | Feces, v:, ALer | Feces,
moist. | ¢o ¢+ dry. | moist. tent. @ 4ry- | moist. Bt dry.
’ )
Fore period. | ‘

First subperiod: Grams. Per ct. | Grams. Grams. Per ct. Grams. Grams. Per c¢t. Grams.
B b s s 464 : 80. 07 92 564 | 77.72 26 297 | 69.10 92
T R . 5 0 gy JRER 18 | ) 3 | See g Y 25 I R o 18

Second subperiod: ‘ ! ! |
P . e ‘ 381 | 76.99 88 | 182 | 72.86 ‘ 49 264 | 69. 38 81
T e R AR ‘ F{ % SRR 18 | PR | 10 5 16

Entire fore period: | | [ :
R TR g L ol e e 845 78.70 180 746 | 76.54 175 561 69. 16 173
T L e RS A P o7 s 18 ({73 B e 18 N R 17
Preservative period. 1 ] | i i

First subperiod: |
T R 344 | 77.35 78 559 l 80. 02 112 140 | 66.56 | 47
T e LA 16 3 15 I o 22 | y.. N e 9

Second subperiod: | l ‘

B wsin s ' e 377 | 72.08 105 500 1 79.90 101 264 65. 66 o1
AVerage. ............... 1 21 7 | 20 3 R 18

Third subperiod: ' l
L S T 337 78.62 72 497 80. 10 | 99 ! 103 61.70 39
RIS - - iwvns s nin e L 3 T 14 i 20 | BRSO S

Fourth subperiod: |
R e s i am w 296  75.26 73 471 | 77.64 | 105 357 | 73.80 94
BYRES. - - - - coenncunns 5 R 15 DA - s 21 =t o 19

Entire tpreserva,t;ive period: | ]

LT L A AR 1,354 75.78 328 | 2,027 | 79.43 | 417 864 = 68.63 271
L N . e 16 101 EEREEERE ‘ 2 - e T 14
After period. j f ‘ i3 )

First subperiod: |
R 434 | 78.22 95| 504 ' 78.46 | 100 | 260 | 67.68 84
NN =2 st en il S AT 19 11 B R Sl 22 R o 17

Second subperiod: | |
T S S 402 | 70.90 117 | 668 | 82.49 117 400 69. 40 122
e R Y i gl SRt 23 172 i 1 e 23 e 24

Entire after period: | 1 4

N 836 ’ 74.64 | 212 1,172 | 80.72 226 660 | 68.79 206
Average................ 2 Bl 21 1 (L PRt 23 i (B 21
| |
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TaBLe VI.—Weight and water content of feces, by periods, Series VIII—Continued.

[Averages are per day.]

No. 10. Ne. 11, No. 12.

[Waterl Water
Bk Feces, | Feces, iy Feces,

tent. | 4ry- |moist.| go¢ [ dry.

Period. Water

Feces, | Feces
- con- : g
moist. Send: dry. | moist.

r
. | »

Fore period.

First subperiod: Grams.| Per ct.| Grams.| Grams. Per ct. Grams. Grams. Per ct.| Grams.

T A LN 353 | 72.84 9 | 320 7670 75 520 | 74.92 130

AVOIARS - o, o cae = A TG Tyttt | 19 64 1. il 15 112 4 ISR et 26
Second subperiod: 1 ‘ ‘

Total. ... ondiavmsssfenst ‘ 198 | 74.32 | 51 396 | 78.75 84 496 ’ 77.28 113

AVOTRED. -4 7hs s i i WL e ‘ 10 i PR ' 17 | R S 23
Entire fore period: ‘ | | | ‘ 1 ;

¢y, 0 SIS E SRl SO B ol 5561 | 73.32 147 716 | 77.79 159 1,016 | 76.08 243

AVBIRER. o v - rs: phz iy 85 |........ ‘ 15 o g il f 16 108 L oike i 24

Preservative period. | i ’ ‘

| | |

First subperiod: \

gy ¢ R T AERNEN . 2 231 | 79.32 48 487 | 74.45 124 648 | 82.26 115

AVerage . - fci oot a5 i 10 0 767 R 25 130 {ocdnssr ‘ 23
Second subperiod: | | ‘

gl i IR e B T 551 | 74.32 141 466 | 76.02 112 383 | 74.46 | 98

ANOTAEO . oo vt s b TR s N 28 93 1 o That | 22 s S RS T 20
Third subperiod: I

Tolgl.s: e S e AT 362 | 80.92 72 296 | 75.68 | 72 370 | 7444 95

AVOTORO, - & o omaan o sas 75 (S RS 14 70 SRS | 14 g e 19
Fourth subperiod: , ‘ | ‘ '

Pobal. il lmin i 227 | 71.80 64 408 | 75.46 100 478 | 70.84 139

AVOTREO. oh oa e et " G Pt 13 | B2 Loeet e 20 7 5 P R | 28
Entire preservative period: | ‘ :

i 71 PESCVERR IR e I < 1,371 | 76.29 325 | 1,657 | 75.38 408 | 1,879 | 76.21 447

AVOIARD: L e P o J e R 16 ’ 831k it 20 i oy I ' 22

After period. . ’

First subperiod: :

ity RS e B e 304 | 76.16 94 456 | 76.70 106 540 | 80.86 103

AVOTRER. . ;. nvu diash gmmn /1 B ST 19 | L AR E 21 JOB ot ana ‘ 21
Second subperiod: 1 |

7 P R TR O 79 | 75.16 94 | 380 | 74.56 97 535 | 79.86 | 108

AVOIBEB S = o ax ararbnyols 25525 7 ) EPE s 19 f 7 Nt 19 1 (1 - 7 P | 22
Entire after period: | :

atal e 773 | 75.068 188 | 836 | 75.72 203 | 1,075 | 80.37 211

AVOTREE - 5 T i ¢ o AR e CH 19 BT 3 i 20 1088 N l 21

trad
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TABLE VI.—Weight and water content of feces, by periods, Series VIII—Continued.

SUMMARY FOR NOS. 1 AND 4 THROUGHOUT SERIES.

[ Averages are per man per day.]

: Feces, Water Feces, : Feces, Water | Feces,
Period. moist. | content. l dry. Period. moist. = content. dry.
Fore period. Preservative period—
f Continued.

First subperiod: Grams. | Per cent. Grams. \

L - < . - o ) TR - 125 | Fourth subperiod: @ Grams. Per cent. Grams.
Average........ 46 72. 65 12 ol e <7 ) R Sl S B 114

Second subperiod: Average........ 38 69. 76 11
el ....... R R 131 |
AVETREe. . ..... 46 7L77 13 | Entire preservative |

period:

Entire fore period: ol - . 7. o077 o T 495
Watial> .. ... _:.- 7 JU A8 e 256 Average........ 42 70. 39 12
Average........ 46 72.20 | 13

‘ After period

Preservative period. |

First subperiod:

First subperiod: ‘ Rofal s o PB. 10 S 143
Total........."-. ] L 137 Average........ 50 7129 14
Average. . ...... 48 71 22 14 | Second subperiod:

Second subperiod: ‘ J oy ¢ Rap el T e 124
T <1 R 110 Average........ 44 71. 88 12
Average........ 36 69. 02 11

Third subperiod: | Entire after period:

- R VR g 134 | o HSSEERES | A S 267
Average........ 46 71.12 13 Average........ 47 71. 57 13

SUMMARY FOR NOS.1,2,4,5, AND 6, OMITTING FOURTH PRESERVATIVE SUBPERIOD.

[Averages are per man per day.]

E | Feces, Water ; Feces,
Period. moist. | content. dry. '
N
Fore period. ; ‘

First subperiod: 1 Grams. | Per cent. Grams. |
Rotas...-. .. ... AR N S 437
Avera.ge ........ 71 | 75. 30 17 |

Second subperiod:

i R, TE ) B R, 470
Average........ ‘ 77 75. 43 19

Entire fore period: | |
<L ‘ L P 907
AVOrage........ 74 75. 37 18 ||

- 1

Preservative period. |

First subperiod: \ |
i BUTS Bk kv na 508 |
Average........ 83 75. 57 20

Second subperiod: \

T TR AT e 435
Average........ 68 | 74. 31 | 18

Third subperiod:

B b s 2o - = o @ e T 493
Average........ 77 74. 35 2

| Sy R |

Preservative period—
Continued.

Entire preservative
| period:

Ajfter period.

First subperiod:
b R
Average........

Second subperiod:
Total

........

| Entire after period:
d g ot I
Average

Feces, I Water

moist. | content.
Grams. ' Per cent.
DOl b
76 74.78
|
L0808 . cesh et
78 73.78
gt S T
&7 73. 91
Y AT
68 73. 84

Feces,
dry.

Grams.
1,436
19
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TaBLE VI.—Weight and water content of feces, by periods, Series VIII—Continued.

SUMMARY FOR NOS. 7 TO 12, OMITTING FOURTH PRESERVATIVE SUBPERIOD.

[Averages are per man per day.]

Water

e . Feces, | Feces, | : Feces, Water | Feces,
Period. | moist. ; content. | dry. | Pesiod- moist. | content. | dry.
Fore period. ! Preservative period—
| | Continued.
First subperiod: | Grams. | Per cent. Grams.
Total. -o.- A | A B e T 611 | Entire preservative
Average........ ‘ 84 75.73 20 period: Grams. | Per cenl.| Grams.

Second subperiod: ‘ Tokal. . o ke o 6,015 [t . 1,621
Total. o oz | R A 466 Average........ 77 76. 56 18
Average........ | | 75.69 16

| ‘ After period.

Entire fore period: 1
Totpl sa - "Hr S 4435 |.crtoal s 1,077 || First subperiod:

Average........ 4| 7572 | 18 | TO. oo P R e R 591
: ‘ Average........ 86 77.16 20

Preservative period. | Second subperiod:

TRl v i) 2,00 vt oo 655

First subperiod: Average........ 92 76. 30 22
Total::. et . 2 T e 524
Average........ 80 78.25 | 17 || Entire after period:

Second subperiod: | Total. .= =8 8,38 fooe e 1,246
p it R Ll o 0 1 I Il SR B 648 AVOrage, ... ...» 89 76. 72 21
Average....-..- 85 74. 50 22

Third subperiod:

Tokal: . .0 ) P S M B 449
AVErage. = 5% 66 77.15 15
|

SUMMARY FOR NOS. 1 TO 12, OMITTING NO. 3 AND THE FOURTH PRESERVATIVE
SUBPERIOD. L

[Averages are per man per day.]

|

. Feces, | Water Feces, | : Feces, Water | Feces,
Period. l moist. | content. | dry. Period. moist.  content.| dry.
Fore period: | ‘ Preservative period—
‘ ; | Continued.
First subperiod: - Grams. | Per cent.| Grams.
4 1) -1 et 30 | 2 By i My = 1,048 || Entire Xreservative
Average........ ; 78 75.55 19 period: Grams.  Per cent.| Grams.

Second subperiod: | t Potal. ..o 12,000 ] i e i 3,057
Total - s oa o 3800 |2 Seir it i, 936 Average........ 76 75.76 19
Average........ 7 75.56 17

After period. l

Entire fore period: |
d i 7| R gy b b R 1,984 | First subperiod:

Average........ 74 | 75.56 18 Mobsl e sot T rh 4, 541 | e 1,103
= = Average........ 83 | 75.71 20

Preservative period. Second subperiod: 1
BORAL. it s 4,190 | AN0 S 1,027

First subperiod: Average. ....... 76 | 75.49 19
Totad. o or s u CRT g TR - 1,032

o AVOTRRS. ..ovon 82 | 77.01 19 | Entire after period: .

Second subperiod: oIl v 8,78l | cinnanwias 2,130
Total. . e i LR | o s 1,083 | Average........ 79 75.60 19
Average........ 77 | 74.42 20 |

Third subperiod: i |
Total........... 3,887 |.......... 942 |
Average........ 71

17 H
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THE URINE.
VOLUME, SPECIFIC GRAVITY, AND TOTAL SOLIDS.

INDIVIDUAL DATA.

In Table VII are found the data relating to the volume of the urine
excreted, its specific gravity, and the total solids therein. In the
case of No. 1 the volume of the urine is less in the preservative period
than in the fore period, and it is still less in the after period than in
the preservative period. The total solids excreted are slightly
greater in the preservative period and less in the after period than in
the fore period. In the case of No. 2 there is a notable increase
in the volume of the urine during the preservative period. This
increase is partly lost in the after period, but the volume of the
urine is still greater than in the fore period. The quantity of total
solids excreted is larger in the preservative period than in either of
the other periods. In the case of No. 3 there is a diminution in the
volume of the urine in the preservative period, but a larger quantity
is excreted in the after period than in the fore period. There is little
change in the amount of -total solids excreted in the three periods,
though the quantity is slightly less in both the preservative and after
periods than in the fore period.

In the case of No. 4 there is a marked diminution in the volume of
the urine in the preservative period which continues, though to a
less extent, in the after period. The diminution in the quantity
of total solids is not so great as that in the volume, inasmuch as the
specific gravity is higher in the preservative period and in the after
period than in the fore period. In the case of No. 5 there is also a
diminution in the volume of the urine in the preservative period, and
the quantity remains almost the same in the after period as in the
preservative period. The specific gravity, however, is high and
the amount of total solids excreted in the preservative and after
periods is greater than in the fore period.

No. 6 also shows a diminution in the volume of urine in the pre-
servative period and a continued decrease in the after period. The
total solids excreted in the preservative period are the same as in the
fore period, while in the after period there is a loss in the quantity of
total solids excreted. In the case of No. 7 there is again a diminution
in the volume of the urine in the preservative period and this loss is
still more marked in the after period. The total solids excreted are
slightly diminished in the preservative period and notably dimin-
ished in the after period. In the case of No. 8 the normal volume of
urine excreted is very large, but there is a considerable diminution
in volume in the preservative period which is partially restored in the
after period. Although the volume of the urine varies considerably,
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the total solids excreted remain almost the same throughout the
three periods. In the case of No. 9 there is an increase in the volume
of the urine excreted with practically no diminution in specific gravity,
and therefore a considerable increase in total solids. During the
after period there is a further increase in the volume of the urine
with but little change in the specific gravity and a marked increase
in the total solids. In the case of No. 10 there is a notable diminution
in the volume of the urine in the preservative period and a notable
increase in the after period over the fore period. The total solids
excreted are somewhat less in the preservative period than in the fore
period, while in the after period they are greater than in the fore
period. The case of No. 11 shows a marked diminution in the volume
of the urine, but with such an increase in specific gravity that the
total solids excreted are greater than in the fore period. The diminu-
tion in volume continues during the after period. There is a marked
increase in the total solids excreted in the case of No. 11 in the pre-
servative period, although the volume decreases. The amount of
total solids in the after period is almost the same as in the fore period.
No. 12 shows an increase in the volume of the urine in the preser-
vative period, a slight increase in its specific gravity, and a marked
increase in the amount of total solids excreted. In the after period
there is again noticed an increase in the volume of the urine, but a
diminution of the specific gravity and total solids below the figures
for the fore period.

SUMMARIES.

The summary for Nos. 1 and 4, which extends over the whole series
of observations, shows a notable decrease in the volume of the urine
in the preservative period and this decrease is continued in the after
period. The decrease in volume is attended with a slight increase of
specific gravity and a very small decrease in the total solids in the
preservative and after periods. The summaries for Nos. 1, 2, 4, 5,
and 6, and Nos. 7 to 12, inclusive, offer a comparison of data for
those who received benzoic acid with those who received sodium
benzoate. In the former summary it is noticed that the volume of
urine is not greatly changed in the preservative period but it is notably
less in the after period, the figures being 997, 992, and 922 cc, respec-
tively. The specific gravity is slightly greater in the preservative
and after periods than in the fore period, the figures being 1.0230,
1.0246, and 1.0246, respectively. The total solids are increased in
the preservative period and somewhat smaller in the after period
than in the fore period, the numbers being 55.5, 57.8, and 54.2 grams
daily for the three periods, respectively.

In the case of Nos. 7 to 12 there is also a slight loss of volume in
the preservative period, and this volume remains practically



BENZOIC ACID AND BENZOATES. 1109

unchanged in the after period. The specific gravity is slightly higher
in the preservative period than in either the fore or after periods.
The total solids are 57.6 grams in the fore period, rise to 60.9 in the
preservative period, and fall again to 58.1 in the after period. These
data indicate but little change in the volume of the urine, especially
as to any effect of the preservative,inasmuch as the weather was
growing warmer during the progress of the experiment, and this
slight decrease in volume may be accounted for partly by the rise in
temperature. There is, however, a tendency shown to increase the
amount of total solids excreted under the influence of the preservative.
The two points, therefore, brought out by this study are that neither
the benzoic acid nor the benzoate of soda has any diuretic effect, but
that they do have a tendency to increase slichtly the total solids
excreted in the urine, and this general effect is further confirmed by
the summary for Nos. 1 to 12.

TaBLE VII.— Urine determinations— Volume, specific gravity, and total solids, Series
VIII.

[Averages are per day.]

No. 1. No. 2. , No. 3.
B 5 | : | . £
! Spemf—’ Specif- - | | Specif-
: | Total . = | Total P l'otal
Period. Vol- ['S8TY| solids | Vol- 'S MY solids | Vol- [© &MY solids
ume. | 955 950 (factor ume. .)-'o,.),-;o (factor, ume. | -3 ,‘,’-c (factor
e | 0.245). | “c | 0.245). | 67 | 0.245.)
i .
Fore period. ' ‘

First subperiod: ce. | | Grams.| ce. Grams.| ce. ‘ Grams.
PR 4,100 | 1.0207 | 208.3 = 6,740 | 1.0198  326.9 | 5,880 | 1.0200  258.1
e T e 7. it L 59.7 Lo L. e 65. 4 U I 57.6

Second subperiod: ‘ |
B i s ccnonp s 5,435 | 1.0234 | 311.6 | 7,355 | 1.0208 | 374.8 | 6,270 | 1.0199 305. 7
A T B 62.3 B I L 79.0 e - B S P 6l1.1

Entire fore period: |
Total... . ............... | 9,535 | 1.0266 | 609.9 | 14,005 | 1.0203 | 701.7 12,150 | 1.0200  593.8
L TR A SR T A 3 954 |........ BLO'E L4100 k... 70.2 RS Je e 0. 4
Preservative period.

First subperiod:

R o o= an 4,450 | 1.0280 | 305.3 | 7,100 | 1.0212 | 368.8 1,670 | 1.0265 303. 2
L e R ¢ i (ST R 61.1 LY P 73.8 934 A 60. 6

Second subperiod:

B e o e 2 5 o 50 = & 4,440 | 1.0284 | 308.9 8,725  1.0180 | 384.8 8,450 | 1.0167 345.7
S R RSO S ‘ i AN G1.8 1,745 1. ...... L 70 1, 690 69, 1

Third subperiod:

L ool 3,990 | 1.0309 302.1 7,920 | 1.0197 382.3 5,000 | 1.0207 258. 1
Average........ ool A A ‘ a1 IS 60. 4 1,584 76.5 1,018 | ¥ 51.6

Fourth subperiod: t
B s s ks ceee-; 4,190 | 1.0306 | 314.1 , 6,950 | 1.0209 | 355.9 $. 265 | 1.0267 278.9
AVOTARO. ... covuncvacans .- RO <3 62.8 1,390 71.2 853 55.8

Entire preservative period:

L A e S S 17,070 | 1.0205 (1,230.4 | 30,605 | 1.0200 1,491.8 | 22,475 | 1.0227  1,185.9
B L i s = e e ) A B 61.5 1,535 74.0 1,124 59.2
After period,

First subperiod: :

LT e e R S S S H) $,000 | 1.0202 | 289.0 | 7,040 | 1.0207 | 357.0 | 5,670 @ 1.022 305.6
S T R A SOS 57.8 1,408 | , 71.4 1,134 61. 1

Second subperiod:

B ATtk 5 o b s 3 i v 1,020 1.0274 | 269.9 | 7.355 ) 1.0195 | 351.4 6.830  1.0160 277 8
B . o oo« e e SO 5.0 0 1,471 70.3 1,366 55.6

Entire after period:
Totﬂl .................. S, () 1. 0253 AO8. 0 |" 3095 1. 0201 T08. 4 12, 500 1.0103 583 4
AVOIAED. cccusssncassine 1 o SR | 5.9 | 1,440 |........ 70.8 1,250 58.3
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TasLe VIL.—Urine determinations— Volume, specific gravity, and total solids, Series

VIIT—Continued.

[Averages are per day.]

No. 4. No. 5. No. 6.
Specif- Specif- ' Specif-

Period. ic gray-| ~otal 'ic grav-| rotal | o oray.| Total
Vol- ity at solids | Vol- ity at | solids | V ol- v nt solids
ume. | 553 ozo (factor| ume. 259 /250 (factor | ume. 25?,'/250 (factor

C. 0.245). o 0.245). ¢ 0.245).
Fore period.

First subperiod: e, Grams.| cc. Grams. cc. Grams.
Tolals . - tu 3 A5 sieatel 4,640 | 1.0230 | 261.5 | 3,885 | 1.0177 | 168.5 | 4,310 | 1.0274 289.3
AVeTage. . i . 2o le s Q28| o o S 52.3 vy AT 33.7 8628t 57.9

Second subperiod: _

o] v ) CNERC Pt el 4,885 | 1.0224 | 268.1 | 4,260 | 1.0196 | 204.6 | 4,240 | 1.0263 273.2
AVArape. o o cORR 077 | 53.6 2 ¢ ¢ 40.9 848 es ) L 54.6

Entire fore period:

Totalil o oshl b v s 9,525 | 1.0227 | 529.6 | 8,145 | 1.0187 | 373.1 | 8,550 | 1.0268 562.5
AVOIRLE: .. oo oo 0837 |- mn 53.0 SEO e | 37.3 8h 12 56.3
Preservative period.

First subperiod:

MOBAILE - R WS 4,645 | 1.0224 | 254.9 | 3,935 | 1.0228 | 219.8 | 4,115 | 1.0280 282.3
AVErsgea. . b, el Lt Ty 2 o e e | 51.0 b7 oy e 43.9 v < ) (el Sl 56.5

Second subperiod: ]

Tolal. o5 et et 4,290 | 1.0248 | 260.7 | 3,885 | 1.0207 | 197.0 | 4,300 | 1.0274 288.7
AVETRED. ., o vnnrison e SO8 [k il 2.1 il W e L 39.4 SO0 5 s 57.7

Third subperiod: ‘

Total oo o o s e 4,030 | 1.0263 | 259.7 | 4,200 | 1.0234 | 240.8 | 4,410 | 1.0261 281.9
AVOrage . ol e 80010 L e s 51.9 84D |l 48.2 2o 4 SR e 56. 4

Fourth subperiod:

g i, 7 R AR A, 3,885 | 1.0271 | 257.9 . 2,570 | 1.0257 | 161.8 ; 4,090 | 1.0272 272.6
Avexage. ...~ .ol 2L 8 y i o PR BLO | . B1% |, coii | 82.4| “BIBEeCLL 54.5

Entire preservative period: ) ~ i
Potal. o s B En. s 16,850 | 1.0252 |1,033.2 | 14,590 | 1.0232 | 819.4 | 16,915 | 1.0272 | 1,125.5
Average. ............... T EEGE | 5L7 - A, © 41,0 G S RN 56.3

After period. ‘

First subperiod:
iy TR g Rt i o 5 4,425 | 1.0266 | 288.4 | 3,105 | 1.0234 | 178.0 | 4,215 | 1.0270 278.8
AVOrage. .o il s L o 8857 5. 215 9.7 021" Ll R 35.6 7 ) I 55.8

Second subperiod: | ;

Totml dos. bl ot iaes) | 3,730 | 1.0263 | 240.3 | 4,160 ! 1.0198 | 201.8 | 4,034 | 1.0258 | 254.9
AVerage. .....ceeeceean. | {0 o B T 48.1 832" o | 40.4 4 [ 51.0

Entire after period: ' |
Total. . . aee e 8,155 | 1.0265 | 528.7 | 7,265 | 1.0216 | 379.8 | 8,249 | 1.0264  533.7
V.G ) S R S 8104 o ] 52.9 i1 S 38.0 828 |dcvenna ‘ 53. 4

| | |
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TaBLE VII.— Urine determinations— Volume, specific gravity, and total solids, Series
VIII—Continued.

[Averages are per day.]

No. 7. ! No. 8. [ No. 9.
. Spe- | Spe- Spe-

Period | cific | Total cific | Total | cific | Total
i Vol-  gravity solids | Vol- |gravity| solids = Vol- gravity solids
ume. at (factor ume. at (factor ume. at | (factor
fir & 25°/25° | 0.245). 25°/25° | 0.245). 25°/25° | 0.245).

\ G C. C. |

Fore period. | ;
| !

First subperiod: cc. ! Grams.| cc. Grams.| cc. Grams.
B e e s s 5,705 | 1.0194 | 271.2 | 8,290 | 1.0143 | 290.4 | 4,475 | 1.0246 269.7
T R e A i LSRR 54.2 i PR 5R.1 oy 53.9

Second subperiod: 2 , .

T e 5,820 1.0198 ] 282.3 | 9,930 | 1.0115 | 279.8 5,060 | 1.0248 307.4
AVerage..........- o e R R ) S R R L 56.0 15411 bt ) S 61.5

Entire fore period: ( '

i B . ... 11,525 [ 1.0196 553.5 | 18,220 | 1.0129 570.2 9,535 | 1.0247 577.1
AVEEAgD. . ............. AT SR 55.4 | 1,822 |........ 5.0 | 954 |........ 51.7
Preservative period. | 1 |

First subperiod: | |
T e B, 4,470 | 1.0247 ' 270.5 | 8,030 | 1.0154 302 4,280 1.0250 262.2
T 804 . ..-.52. S 15600 1. k- 60. 6 17 S 52. 4

Second subperiod
T e R 6,170 | 1.0182 | 275.1 7,395 | 1.0135 | 244.6 5,260 | 1.0237 305. 4
DRPREED = < = - o.v'nfs onsvenes 1,284 |- o cus S L RS U v 1 B PR a8 r 15068 1o oo s 61.1

Third subperiod: |
e R 5,300 1.0202 ] 262.3 | 7,820  1.0161 | 308.5| 6,100 1.0237 @ 354.2
T I R L UR SRR %ol 1,988 .. ... BE T T2 fem 70.8

Fourth subperiod: |
L e S R 4. 660 1.0243 277.4 7,160  1.0171 oI A el PR LY VR SR T
T T R R ! RO U P T e G = o ks

First, second, and third sub-

periods: ‘
L oA TR NRRCERE S S R (S R Y e (R, 15,640 1.0241 921.8
S A e a e S S e [ O e R e L 048 10 1 2t 61.5

Entire preservative period: | |
L e R 0000 11 1.021911,0856.8 | 30.400 | 1.0165 {1, 155.9 [..cnvcso]ucrnmcag)eonianss
R0 . - . - vae e ainn s 3000 .l P B8k 100 | s BB = e et e O

Ajter period. |
|

First subperiod: |
T T s R N 4,125 | 1.0235 | 237.5| 8,555  1.0145  303.9 5,670 | 1.0247 337.1
T T R i R D o R | o PR SeRe R A B A 67.4

Second subperiod: |
ST Sl e R 4,575 1 1.0213 | 238.7 | 8,775 | 1.0128 | 275.2 1 5,600 1.0245 341.5
Average................ 915 | ........ | 47.7| 1,755 |........ 55.0 | 1,138 , 68. 3

Entire after period: ' |
B o e e o sa ke s m 8,700 | 1.0224 476.2 | 17,330 | 1.0137 579.1 | 11,260  1.0246 G78.6

Average................ | 870’ ........ 47.6 | 1,733 |........ 57.9| 1,126 |..... . 67.9
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TasLe VII.— Urine determinations— Volume, specific gravity, and total solids, Senes

VIII—Continued.

[Averages are per day.]

No. 10. No. 11. | No. 12.
Spe- Spe- | Spe-
Paried cific | Total c1ﬁc ‘ Total cific | Total
y Vol- |gravity solids | Vol- gravnty solids ’ Vol- | gravity solids
ume. at (factor, ume. (factor‘ ume. at (factor
25°/25° | 0.245). 25°/25° | 0.245). | 25°/25° | 0.245).
C. \ | C.
Fore period.

First subperiod: ce. Grams.| cc. 'Grams.| cc. Grams.
i ) [Pt B S PR 4,980 | 1.0202 | 246.5| 6,970 | 1.0195 | 332.9 | 6,385 | 1.0199 311.3
AVOTALEO -2 so vs 2o 096 |- 493 1" 1398 [ B 66.8°] A ST Tt R 62.3

Second subperiod: ‘ ‘ |
Gl Tl N 3 ¥ Bt 5,200 | 1.0196 | 249.7 | 6,060 | 1.0200 | 296.9 v 6,020 | 1.0214 315.6
ATOIBEOG - 5y e b D 1 DAL st ) (O Iy . ) (BGERER 50.4 T 1,208 [ S8y 63.1

Entire fore period: ' ' ' ‘ ;

Rotalate d ] et u ) 10,180 | 1.0199 | 496.2 | 13,030 | 1.0198 | 629.8 | 12,405 | 1.0207 626.9
AVOTURS . s o it s e LOaR | i 49.61 1,308 |.......: 63.0 | ‘1Mt 0t 62.7
Preservative period.

First subperiod:
iDohaley o e e 5,210 | 1.0222 | 283.4 | 6,080 | 1.0238 | 354.5 | 7,070 | 1.0210 363.8
ANOPRZO & .2 cre /s i mn T e 50, 7 1/l 206 1F- oo 7 T8 70:9 | | 1-AhdRs T S 72.8

Second subperiod:
oot (EH AT R B 4,490 | 1.0205 | 225.5| 6,010 | 1.0225 | 331.3 | 6,870 | 1.0214 360.2
e YR R T S PR I AR 66.3 | 1,378 | . on 72.0

Third subperiod:

Wotal - e TR LSk 5,085 | 1.0193 | 240.4 | 6,355 | 1.0242 | 376.8 | 6,520 | 1.0223 356.2
VOTALZO . oo amo a e F AN e hed 48.1 i W B 75.4 | J, 3084 . o5 71.2

Fourth subperiod: ;

4 iy /L BRSO s ¢ 3,625 | 1.0201 173.6 | 5,330 | 1.0258 | 336.9 | 5,890 | 1.0211 304.5
Average. ............... 7 MPEREAE 34.7 | 1,066 |........ 67.4 | LISl i 60.9

Entire preservative period: |
TFotal. - - -2l sl 18,310 | 1.0205 | 922.9 | 23,775 | 1.0241 (1,399.5 | 26,350 | 1.0212 | 1,384.7
AVEEaRe. - o, Jas Vel L1 DG, - e > Tt O T T T (B 70.0 | 1, SIRa[ssEseeis 69.2

After period.

First subperiod:
oAl T 6,370 | 1.0176 | 274.7 | 4,720 | 1.0275 | 318.0 | 6,795 | 1.0196 326.3
AVOEARS . . i ot s L2715 s v 54.9 2 B W 63.6 1, Sa0 b ol 65.3

Second subperiod: l
ol ly's] 7% o P P A e 5,015 | 1.0200 | 245.7 | 5,030 | 1.0248 | 305.6 | 7,050 | 1.0162 279.8

AVOTARR . o wd aon diatein'n i 181 4 49.1 40081 . il 61.1 : 1,410 e s 56.0

Entire after period: i [ |
£ a7 Gl TS S . i o 11,385 | 1.0185 | 520.4 | 9,750 | 1.0262 | 623.6 | 13,845 | 1.0179 606. 1
AVETAZe . oo, 1,139 l ........ 52.0 {4 ISR 62. 4 i LBt 60. 6

|
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TABLE VII.— Urine determinations— Volume, specific gravity, and total solids, Series

VIII—Contmued
o SUMMARIES.
[Averages are per man per day.]

Nos. 1 and 4. Nos. 1, 2, 4, 5, and 6.
- Specific | Total Specific | Total

Period. . : . i
y gravity | solids |, gravity | solids
Volume. at (factor Volume. at ' (factor
25°/25°C.| 0.245). | 125°/25°C. | 0.245).

Fore period. ‘

First subperiod: cc. | Grams. | cc. | Grams.
B W o S et e ihn aaa 8,740 1. 0264 j 559. 8 23,675 ‘ 1. 0235 1,344.5
L R A L § R 56.0 v AR ‘ 53.8

Second su penod ‘ ‘

TR A A 10,320 | 1.0229 579.7 | 26,175 | 1.0225 ‘ 1,432.3
e = e s = = sl = s s w s 9.0 - DS 58.0 ST O ‘ 57.3

Entire fore period: '

S UL e e N R 19,060 |  1.0247  1,139.5 | 49,850 ] 1.0230 | 2,776.8
T R R O 958 1 o 57.0 o) I, 55.5
Preservative period. et N

First subperiod: { ‘ :

B R N e s L e aids s a e mms o me sas 9, 095 1. 0252 560.2 | 24,245 | 1.0245| 1,431.1
I vk s e v s im e s " PR 56.0 | Y S | 571.2

Second subperiod: ‘ | 1
L e e e R N S 8,730 1. 0266 569.6 | 25,640 1. 0239 X 44(! 1
e P s o biws s sln s a¥ s an s a e ‘ £ B o 57.0 | M SRR S 57.6

Third subperiod: !

G e R 8, 020 1. 0286 561.8 | 24,550 1. 0253 1, 466. 8
s sl s wate o & 5= 2o s e ew'e = B it ¢ 56.2 | B A 8.7

First, second, and third subperiods ,

LTy AL G T, ISR A ST SR 74,435 | 1.0246 4,338.0
o ot b ' i o e P i i w fim w A e ] 0 & i DL 57.8

Fourth subperiod: ‘ |
B o e T P s 2 e m s S R B 8,075 1. 0289 | AT R e SIS o GO -
B L Bt s ot T e imls o wnh mm o o o A B o Bt o B e o MR o 4

Entire preservative period |
I R e PN P 33,920 1. 0274 ‘ Al e SIS (SRR S (S S
i ¥ #) as & & <t Wi e 7 RSl o T G CRRUEN S | RN

After period. | l e

First subperiod:

O R e e S L 8, 465 1. 0279 l 577.4 22, 825 1. 0254 1,391.2
B = B hn s e s e v e B i o - S T 57.7 - 55.6

Second subperiod: !

L e MRS RS SRR v I S 7,750 1. 0269 510.2 23,299 1. 0238 1,318. 3
LR A O SR I 1. S v : 51.0 3 PR 52.7

‘ntire after period ‘
e T e T S 16,215 |  1.0274 | 1,087.6 46,124 1.0246 |  2,700.5
s11 54.4 922 54.2
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TABLE VIL.—Urine determinations—Volume, specific gravity, and total solids, Series
VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.)

Nos. 7 to 12. l Nos.1to 12 (omitting No. 3).
A Specific | Total | Specific | Total
Period. : : Pool
, gravity | solids . gravity | solids
Volume. at (factor Volume. at (factor
25°/25°C.| 0.245). 25°/25°C.| 0.245).
Fore period.

First subperiod: ee Grams. cc. Grams.
'l\‘otal ................................. 3(13, ;8(2)._? 1.0197 | 1, 7%3. 2 6(1), % 1. 0213 3,066. 5
AVOXAED ., - o cvroshon s cavsion o S PR R B e, s R T SR I, 1 R 55.8

Second subperiod: p :

Total. .0l e ol S | 38,000 1.0195 | 1,73L.7 64, 265 1. 0209 3,164.0
AVOIRPG, . o5 e e SR P00 | v s dies 8 o71.7 1,168 [ oa Soun 57.5

Entire fore period:

TR L e e L e e w 74,895 1.0196 | 3,453.7 | 124,745 1.0211 6,230. 5
e N PG L e | s Lo T 57.6 1,134 LAy 56. 6
Preservative period.

First subperiod:

’I\‘otul ................................. 3;;), i;(l) 1.0220 | 1, &g’ll g 59, 385 1. 0231 3, 268. :
AVCIRED . . oo b e s e e N ) .2 1,080 | vk o s 59.

Second subperiod: : d
{otal ................................. 3(1'», ég? 1.0200 | 1, 7;%. % 61, 8&2 1.0217 3,182.2
AVOEREO. L ancn s o Sotraes Furh L Lo VI 8 IR EORT P  EE RN X 9 b S RO, 57.9

Third subperiod: ? :

RORAL g R R 37,180 1.0210 | 1,898.4 61,730 1. 0229 3, 365. 2
ATOTARE . 2 e b TS ¢ 5 bt s o ot 63.3 1, T2 | 61.2

First, second, and third subperiods:

ORI 5 o Caititn o s s el e ol 108, 515 1.0210 | 5,477.8 | 182,950 1. 0226 9,815. 8
P8 R R e B e 60.9 L, M08 i s 59.5
After period. fo

First subperiod:

’I;otal ................................. 36,135 1.0212 | 1, 7?)7.3 58, 960 1. 0231 3,188.7
V%5 e Do e o P e 1 R e 9. 1,073 | Asau s 58.0

Second subperiod: ’

y 4 1 R ey - O I L 36,135 1.0199 | 1,686.5 , 59,434 | 1.0216 3,004.8
A O R D s s oo s s i s bt S s RS 11 N S e 56. 2 1,081 | oS ok 54.6

Entire after period: \

d bo o RECIEOR B AT e el b e s 1 72,270 1.0206 | 3,484.0 | 118,394 | 1.0224 6,193. 5
A e s L S e 15200 | e - et ads 58.1 | 1,076 l .......... 56.3

RATIO OF SULPHUR, SULPHATES, AND PHOSPHATES TO NITRO-
GEN EXCRETED IN THE URINE.

INDIVIDUAL

DATA.

In Table VIIT are given the data relating to the comparative quan-

tities of sulphur, sulphates, and phosphates excreted in the urine to
the nitrogen therein. The object of this study was to determine
whether the administration of the preservative in the form either of
benzoic acid or sodium benzoate disturbs in any notable degree the
proteid metabolism as shown by the relation existing between the sul-
phur, sulphates, and phosphates exereted in the urine and the nitrogen
therein. The data show that the total nitrogen in the urine in the case
of No. 1 is almost the same in the fore period and the preservative
period but is diminished considerably in the after period. The ratio
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of the sulphates as SO, is slightly decreased in the preservative
period and is the same in the after period as in the fore period. The
ratio of phosphoric acid is increased in the preservative period and
slightly increased in the after period.

In the case of No. 2 the quantity of nitrogen excreted in the urine is
markedly increased in the preservative period while it is almost the
same in the fore and after periods. The ratio of the total sulphur to
the nitrogen is slightly increased in the preservative period and again
in the after period. The ratio of sulphates as SO, i1s the same in the
fore and preservative periods and is slightly diminished in the after
period. The phosphoric acid ratio is slightly increased in the pre-
servative period and remains the same in the after period as in the
preservative period. .

The quantity of nitrogen excreted in the urine in the case of No. 3
in all the three periods is almost the same, being slightly less in the
after period. The total sulphur ratio is the same in the fore and pre-
servative periods and is notably increased in the after period. The
ratio of sulphates as SO, to nitrogen is practically the same throughout
the observation. The phosphoric acid ratio is slightly less in the pre-
servative period and is practically the same in the after period.

In the case of No. 4 there is slightly less nitrogen in the urine in the
preservative period than in either the fore or after periods. The ratio
of total sulphur is slightly increased in the preservative and after
periods. The sulphate ratio is practically the same throughout the
observation. The phosphoric acid ratio is decidedly increased in the
preservative period and again increased to even a greater extent in the
after period.

The total quantity of nitrogen in the urine in the case of No. 5 is
notably larger in the preservative period than in the fore or after
period. The ratio of total sulphur is increased in the preservative
and after periods. The sulphate ratio is diminished in the preserva-
tive perrod while in the after period it rises almost to the same mag-
nitude as in the fore period. The phosphoric acid ratio is increased in
the preservative period and in the after period falls again by about
half the quantity of the increase. In the case of No. 6 the quantity
of nitrogen is decreased in the preservative period. The ratio of the
sulphur is the same in the fore and preservative periods and is decid-
edly increased in the after period. The ratio of the sulphates as SO,
is almost the same in all the periods. The ratio of phosphoric acid is
diminished in the preservative and after periods.

In the case of No. 7 the total quantity of nitrogen is less in the pre-
servative period and decidedly less in the after period. The ratio of
sulphur remains the same in all the periods. The ratio of sulphates
is slightly diminished in the preservative period while there is a very
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slight increase in the after period. The ratio of the phosphoric acid
1s notably increased in both the preservative and after periods.

No. 8 shows a slightly increased excretion of the nitrogen in the
preservative and after periods. The ratio of the total sulphur is
markedly increased both in the preservative and after periods. The
ratio of the sulphates remains nearly constant throughout, while the
ratio of phosphoric acid increases both in the preservative and after
periods.

No. 9 shows a slight increase in the nitrogen excreted both in the
preservative and after periods. The sulphur ratio is increased both
in the preservative and after periods, while the sulphate ratio is very
slightly increased in the preservative period and falls again in the
after period to almost the same magnitude as the fore period. The
phosphoric acid ratio is notably increased both in the preservative
and after periods.

In the case of No. 10 there is but little change in the amount of
nitrogen excreted, though there is a larger quantity in the preserva-
tive period and a slightly larger quantity in the after period than in
the fore period. The ratio of the total sulphur is notably increased
both in the preservative and after periods. The ratio of the sulphates
remains almost constant throughout. The ratio of phosphoric acid
is notably increased in the preservative period and to a less extent in
the after period.

In the case of No. 11 there is a notable increase in the quantity of
nitrogen excreted in the preservative period. The ratio of the sul-
phur is largely increased in the preservative period. The sulphate
ratio is almost the same throughout, while the phosphoric acid ratio
is notably increased in both the preservative and after periods.

No. 12 shows an increase of the nitrogen excreted in the preserva-
tive period. The sulphur ratio is slightly larger in the preservative
period, the sulphates ratio remains unchanged throughout, and there
is but little change in the phosphoric acid ratio, which is slightly
larger in the preservative period.

SUMMARIES.

A summary of Nos. 1 and 4 is made for the whole period. This
summary shows very little variation in the excretion of nitrogen, an
increase in the sulphur ratio both in the preservative and after periods,
no change in the sulphate ratio, and a notable increase in the phos-
phoric-acid ratio in the preservative period and a greater increase
in the after period.

The summary for Nos. 1, 2, 4, 5, and 6 shows a slight increase in
the quantity of nitrogen excreted in the preservative period and a
decrease of slichtly greater magnitude in that excreted in the after
period. The ratio of the sulphur to the nitrogen is increased in both
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the preservative and after periods. The ratio of the sulphates is
almost the same in all the periods, while the ratio of phosphoric acid
to the nitrogen is increased in both the preservative period and the
after period.

The summary for those who received benzoic acid shows a tendency
on the part of this preservative to decrease the relative quantities of
sulphur and phosphoric acid excreted in the preservative period as
compared with the total nitrogen excreted, and there is no change
in the relative quantity of sulphates expressed as SO,.

The summary for Nos. 7 to 12, inclusive, shows a slight increase
in the quantity of nitrogen excreted in the preservative period.
There is also an increase in the ratio of the sulphur both in the pre-
servative and after periods. The ratio of the sulphates remains the
same in all the periods, but there is an increase in the ratio of phos-
phoric acid both in the preservative and in the after period. These
data for the subjects using sodium benzoate indicate the same tend-
ency, though less pronounced, as was shown for Nos. 1 to 6 receiving
benzoic acid, namely, a relative decrease in the amounts of P,O,
and sulphur excreted, as compared with the nitrogen.

The final summary includes all the men except No. 3 and all the
periods except the fourth preservative period. These data show a
slight increase in the quantity of nitrogen in the urine in the pre-
servative period and a decrease of somewhat greater magnitude in
the after period. The sulphur ratio is slightly increased in the pre-
servative period and still further increased in the after period. The
sulphate ratio remains the same in all the periods. The phosphoric
acid ratio is increased in the preservative period and again increased
in the after period. This summary of necessity confirms the uniform
tendency manifested in the preceding cases to decrease the excretion
of sulphur and of phosphoric acid in relation to the quantity of
nitrogen excreted, while no effect is produced upon the excretion of
the sulphates in the urine in relation to the quantity of nitrogen.

23360—Bull. 84, pt 4—08
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TasLe VIII.— Urine determinations—Ratio of sulphur, sulphates, and phosphates to nitrogen, Serves VIII.
[Averages are per day.]

!
!

No. 1. l No. 2.
Period. Quantity. l Ratio. Quantity. Ratio.
Nitrogen. Sulphur.  SOs. PeOs. | B4 N. % SOs:N. | PgOs:N. Nitrogen.? Sulphur.[ SO3. P30:s. S:N. SO3:N. | P205:N.
. ' | 3 | PSR S
Fore period. : | '
First subperiod: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. \ Grams. | Grams.
T s oo v o aihe = 58. 26 | 4. 431 9. 430 10. 674 1:13:1 1:6.2 1:5.5 73.13 | 5,248 | 11.195 15. 664 1:13.9 1:0.6 y I T
PRI ot o i 5 i 11. 65 | - 886 | 1. 886 < 8 o | Rl e e S WY O el S ; 14. 62 1. 050 2.239 4 00 T Rl o S i ok B
Second subperiod: _ ‘ | |
T s S T Ll 0 65. 93 | 4. 867 10.317 = 11.389 1:13.5 1:6.4 | 1:5.8 90. 25 6. 086 12. 892 17. 187 1:14. 8 1: 7.0 1:5.3
A o g R O 1 Ry e R e RS 1Y 8 T R M T e L gl e
Entire fore period: . * 1 » |
b - R T R M A T 124.19 9. 298 19. 747 22, 063 1:13.4 1:6.3 1396 ‘ 163. 38 ) 11.334 | 24.087 32.851 | 1:14.4 1:6.8 1:5.0
e N O 12. 42 . 930 | 1. 975 B RODACE ro Lol s N ek o e o e | 16. 34 | 1.133 2. 409 L T
Preservative period. ' , | |
First subperiod: ' |
R o Wi o 2 e T B 66. 44 | 4. 730 10. 720 10. 000 1:14.0 1:6.2 e o513 ‘ 88. 32 | 5. 987 12. 827 16. 621 ‘ 1:14.8 1:6.9 1:5.3
ST e S S 13.29 . 946 2. 144 R ISP ) (PR el (e, o iR Rt ‘ 17.66 | 1.197 2. 565 8 T O e e IR Al | R e
Second subperiod: ‘ @ ‘ ‘ 1
O e T o Tk i 61.18 4.735 10. 079 | 9.728 | 1:12.9 10601 1:6.3 | 86.12 | 5968 | 12,721 17. 157 ‘ 1:14.4 1:6.8 1:5.0
15 U T S S A 12. 24 . 947 2. 016 LPAB 105 sUsdini sl egin v s p Lt Gk 'S 17. 22 | 1.194 | 2, 544 L L B R TR P P R
Third subperiod: ‘ | 1 |
B e~ o e e W S S 65. 87 4.767 10. 558 10. 309 1:13.8 1:6.2 x 1:6.4 | 88. 47 5. 950 12. 905 16. 873 ‘ 1:14.9 1:6.9 1:5.2
cy o U R R e R 13.17 . 953 | 2.112 2002 s et L S R SR S ‘ 17.69 | 1. 190 2. 581 ) 1 75 8 BRI R B [ 2 R (o
Fourth subperiod: ! , | ] | ‘ |
e o it o & s o e R i 64. 36 | 4. 678 10. 291 | 9. 382 1:13.8 | 1:6.3 | 1:6.:9" 83.12 | 5.737 | 12.302 15.436  1:14.5 1:6.8 1:5.4
L R R 12.87 | . 936 T e R I S e \ .......... 1662 | 1.147 | 2.460 X L SRR U s s
Entire preservative period: i s ' ‘ |
o L R e e e 257. 85 18.910  41.648 39.419 | 1:13.6 | 1:6.2 160 346. 03 23.642 | 50.755 66.087 | 1:14.6 1:6.8 1:5.2
TR & o s i e B i 12. 89 . 946 | 2. 082 J AN e e SR e g ae 17. 30 1.182 | 2. 538 S S04 L. s covio calimmm s nmn]wie < misls dlww
After period. ; : | ] ‘
First subperiod: | | |
o R SRR L 58.42 4.311 9.486 | 7.897 | 1:13.6 1:6.2| 1:7.4 82.23 | 5545 12.272! 15361 | 1:14.8 1:8:7 1:5.4
F A RN N N 5 11. 68 . 862 1. 897 i P e S PSR L e ) (W g e 16. 45 1.109 , 2. 454 LTS | 5o sirelen e n S d o = h S
Second subperiod: . | ' * l
S R e e 55. 64 3.973 8.715 7. 882 l:l4.0i 1:6.4 | p oy s 82. 38 5. 616 l 12. 283 16.268 | 1:14.7 1:0.7 1:&1
R RET N 1113 .795 R e e L e te | 16.48 1.123 | 2,457 IR T ENGORR DR L
Entire after period: b . 1 : il :
B L i o o B W i e 114. 06 8. 284 18.201 | 15.779 1:13.8 | 1:6.3 ‘ 1:7.2 | 164.61 11. 161 | 24. 556 31.629 | 1:14.7 138,54 1:5.2
SRR . « i s o = 0 Sl i 11. 41 . 828 1. 820 1 ke OFS Qs L L0 [os 2 ltose L™ ot o 1 16. 46 1.116 2. 456 & 08 ks mia S [roqaiemray (TF OB
| | ‘ ‘ '
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No. 3. No. 4.
Pertod. | Quantity. i Ratio. Quantity. Ratio
‘Nnrogen.; Sulphur. l S0 P05 S:N. | SOgN. | Py0s:N. Nitrogen. Sulphur.| SO P30s. S:N. | 80uN.'| P0s:N.
Fore period. | 5
First subperiod: Grams. = Grams. | Grams. = Grams. Grams. | Grams. | Grams. | Grams.
LT TE T WO T, U 70.97 | 5.027 11.005 12. 546 1:14.1 1:6. 4 1:6. T 60. 55 4. 301 9. 582 11. 609 1:13.8 1:6.3 1:5.2
g e i R SR 14.19 1. 005 2.201 PN R L SR A s R b SR e 12.11 . 878 1.916 p U ol el e i P e e O
Second subperiod: [
I §ni < o o5 s o o a s i 72.29 4.986 | 10.754 12.024 1:14.5 G o 140.07] 70. 49 4.914 10. 630 10. 485 1:14.3 1566 {18 W
I S o e b da s 14. 46 <997 2.151 I o e e e n 14.10 . 983 2.126 B0y (o T TS S | ] e R
Entire fore period: | ‘ ‘ |
T RN S 143.26 | 10.013 | 21.750 | 24.570  1:14.3 | 1:6.6| 1:58| 13104 0.305| 20.212 | 22.094| 1:141| 1:6.5 1:5.9
AVEr8ge . o oooeoeneronns 14.33 L001 | 2,176 e e e R 13.10 .931 N TR T I SRR NG SR
Preservative period. I_ | i
First subperiod: | | ,
BRI o e S il 73.51 5. 224 11. 628 12.901  1:14.1 1:6.3 | 2% 7 67. 96 4. 663 10. 470 l 10. 526 1:14.6 1360 1:6.5
B 2 & & ww o0 s & 14.70 1.045 2. 326 U A R e SIT S T R R 13. 59 . 933 2.094 @ JOB . sn i o S ek [ e e
Second subperiod: . , . ‘
B T o e e bt o B hd e 7444 5.124 11. 323 18. 594 1:14.5 1:6.6 1: 4.0 63.11 4.278 9.434 = 10.203 1:14.8 R o 1:6.2
s R 14. 89 1.025 2.265 S L P S e R Bt ) 12. 62 . 856 1. 887 | AL 5 ) PGS (T ol Ko R i
Third subperiod: l |
T IERERN 71.31 | 4.939 | 10.811 10. 751 1:14. 4 1:6.6 1°6.8 61. 66 4.204 9. 329 9. 682 1:14.7 1:6.6 1:6.4
BRI o 6 s 6.5 o o m 5 14. 26 L0881 2,162 -5 SRR R LR gty 12.33 .841 1. 866 LR 3 Kl a5 SR PR Sat
Fourth subperiod: } :
LT R TG 65. 51 4.607 | 10.236 10. 324 1:14.2 1:6.4 1:6.3 61.93 4. 335 9. 340 9. 263 1:14.3 1:6.6 1:6:7
BRI - o s erte ot wini o 13.10 | 921 | 2.047 A0 | e, e N el R s 12. 39 . 867 1. 868 i T ST, L e Tt L LT
Entire preservative period: ¥ | ' 3 A = i
¢ T SR s, S 284.77 19.804 ' 43.908 52. 570 1:14:3 | 1:6.5 1:5.4 254. 66 17. 480 38. 573 39. 674 1:14. 6 1:6.6 1:6.4
AVErage. .....ccovveenee. 14.24 . 995 2. 200 B = A Y R o A 12.73 874 1.929 (1 T 5 ISR | O o P
After period. N L N NS b > - e | N AR e
First subperiod: ! | ;
G o s o o s /s 70.53 | 4. 602 10. 976 11. 863 1:15.3 1:6.4 1769 70. 45 4.695  10.593 10. 131 1:15.0 | 136.7 1: N0
L e RN SR 14. 11 920 2.195 -5 aEA TR FR e b SR 14. 00 . 039 2.119 2.026 |.......... it o i o S o 5 A
Second subperiod: ' | ‘ |
o LT R 65.77 ' 4. 437 10. 032 12.984 | 1:14.8 1:6.6 | 380 50. 79 4. 180 | 9. 347 | 8.072 1:14.3 ' 1:6.4 1374
SRR e & & o 5 5 o 50 13.15 | . 887 2,006 | B BT s Sl e in s pa e B e 11. 96 . 836 | 1. 869 L i S Nl MR EL L by om0, b
Entire after period: e ol T o ke Ll = ‘_ P
IR o T s B oo s o e i 136. 30 0.039 21.008 24.847 | 1:15.1 1:6.5 1:5.5 130. 24 8.875 19. 940 18. 203 L 7o) 1:6.5 MNT.2
T e 13.63 | 004 A - L. b i e e e e s v 13.02 888 | 1.994 B R P L e a2
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Tasre VIIIL.— Urine determinations—Ratio of sulphur, sulphates, and phosphates to nitrogen, Series VIII—Continued.

[Averages are per day.]

No. 6.

No. 5. )
Pertod Quantity. P:atio. ' Quantity. Ratio.
.\'itrogon.;Sulphur. . SO0s | PyOs. | S:N. SO3:N. | P3O;:N. |Nitrogen.} Sulphur. SOg. P05 S:N. SO3:N. l P305:N.
Fore period. ‘ ‘ | 1
First subperiod: Grams. | Grams. | Grams. | Grams. Grams. | Grams. | Grams. | Grams. ‘
R e in e a 41. 85 2.915 6. 204 9. 251 1:14. 4 12007 1:4.5 | 66. 55 4. 670 9. 9562 11. 385 1:14.3 | 1: 041 1:5.8
Averalgo ................. 8.37 . 583 | 1.241 Rl s s o i )i = S Tl e g 13.31 . 934 1.990 o B A ORI | pan SSET0 MEWY P ot B
Second subperiod: i
Total..‘.x? ................ 42.34 2.820 5.889 7. 683 1:15.0 1:7.2 1:5.5 69. 15 4.650  9.905 10.931 1:14.9 A 7.0 1:6.3
P I 8. 47 . 564 | 1.178 | I o g BRSO O R S 13.83 .930 | 1. 981 9. ABB £ s it vw s e ARy SR
Entire fore period: e ‘ . . & e ‘_—‘ '_’“‘—‘ | L i e M". ST ——'—_—
P, s R e AT 84.19 5.735 12.093 | 16.934 1:14.7 1:7.0 1:5.0 | 135.70 9.320 19. 857 22.316 1:146 | 1:6.8 1:8:3
o CRRERIE S N 8. 42 .574 1.209 | 13- ERER T G R RORTR] | e P 13.57 -932 | 1.986 - I R (R [os sbuaniya
Preservative period. B T g | | i o A B hmmame s
First subperiod: | | . ‘
IR s « o A 5 o i o5 44.43 ! 3.078 | 6. 646 l 8.548  1:14.4 §7 = ¢ 1:5.2 64.24 4.374 | 9.473 11.174 1:14.7| 1:6.8 1:6.7
. A.:ierage....(.i ............ 8.89 | .616 | 1.329 | By T PR P S B L e ONS : 12.85 .875 1. 895 7 T R e e, ey
ond subperiod: | | | '
B e A vn ¥ s s an 249.63 3.421 1 7.341 8.776 ! 1:14.5| 1:6.8 1:5.7 | 66.18 4. 530 9.795 11. 475 1.14.6 1:6.8 1:5.8
it .A(‘ivemge...(i ............. 9.93 | . 684 : 1. 468 1.755 [ .............................. 13.24 .906 1. 959 M N o I U R et R Sy
ird subperiod: ‘
RIS AL, Litia b oo ' 53.63 |  3.431 7.728 8.757 | 1:15.6 | 1:6.9 1:0.1 65. 09 4.509 9.676 10. 675 1:14.4 | 1:6.7 1284
- Aver e...(.)a ............ 10.73 . 686 1.546 1.751 [ 5s tmsns igla e pamet ot s mh ity 13.02 .902 | 1.935 S ABD {0 T e e T AR IR O
ourth subperi : , ‘ ‘ ‘ :
URAURIRRE Lis & v bt s e s ' a44.11 3.066 6.778 Y 7.718 | 1:14.4 } 1:6.5 kg i 63. 52 4.289 | 9. 350 11.124 1:14.8 1:6.8 1T
SPUEIEID . v o 4 3% o & e e oo 8.82 . 613 1.356 AL IR PR e R R T et 12.70 | .858 | 1. 870 - 3 ST PN S e TRt
Entire preservative period: 2 \ | (Mo =T i
L AR 191.80 | 12.996  28.493 | 33.799  1:148  1:6.7  1:57 | 250.08 17.702 | 38.204  44.448 | 1:14.6  1:6.8| 1:5.8
R . s | 95| .65 1.425| 1600 |.......... N o oA T 12.95 | . 885 1.915 & 3 AR e 0T R
First subperiod: | |
REATRIN o ok o it 60 5 o ms mb hi g a45.53 | 2.953 6.612 8.460 1:15.4 1:6.9 1:5.4 64.87 | 4.118 9. 366 11.431 | 1:15.8 1:6.9 1:5.7
e :’wderﬁ.ge.;1.(;(.1 ............ i 9.11 .591 | 1.322 1. 694 ] .............................. ' 12.97 | . 824 1.873 BBBO 160 v Lk b o v e v 0 | e S e AR
ond subpe : ;
R sttt ¢ B s o vroen 41.81 2. 802 5.974 7.7090 | 1:14.9 1:7.0 1:5.4 | a60.46 4.088 9.228 10. 633 1:14.8 1:6.6 1:5.7
F P S 8.36 . 560 1.195 | B PSR B S (U i IR P L 12.09 .818 1. 846 -y i PRDSRRCTONRRN) M T | T e
Entire after period: ! v | | | | | |
SR R R Ly T 87.34 5.755 12. 586 16.178 1:15.2 | 1:6.9 1:5.4| 125.33 | 8. 206 18. 594 22. 064 1:15.3 1:6.7 1:5.7
IR ¢ . o - | chplhiaa s B.73 . 576 1.259 1.618 |.......... R e 12. 53 . 821 1. 859 8 SRR, S GSAL N | s T

a Average added to completé 7x;e;c‘ord.
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No. 7. No. 8.
Period. l Quantity. Ratio. Quantity. Ratio.
‘Nltrogen.! Sulphur. S0s. P30s. S:N. | SO3:N. | P3Os: N. Nitrogen. Sulphur.| 803 Py0s. S:N. | SO3: P30;5 : N.
Fore period.
First subperiod . Grams. | Grams. | Grams. | Grams. Grams. | Grams. | Grams. | Grams.
o g\ PARERICSE WO TR T 62.01 4.423 |@ 9.589 9. 854 1:14.0 1:6.5 1:6.3 55. 38 4.133 8. 618 9. 160 1:13. 4 1:6. 4 1:6.0
Aw .................... 12. 40 . 885 1.918 I L PR PR R e 5 N 11.08 . 827 1.724 (52 - 1 N S e S B R Tl
Second subperiod:
Tot&l ....................... 61. 92 4. 576 9. 519 9. 239 1:13. 6 1:6.5 1367 59. 68 4.132 8. 901 9. 458 1:14. 4 1Bl 1:6.3
BT el BN o R 12.38 . 915 1. 904 1. 848 R Rt I 11.94 . 826 1.780 LBEE | vl t e wana s bads)s o XA
Entire fore period: |
I e ot o ol B 123. 93 8. 999 19. 108 19. 093 1:13.8 1:6. 5 1:6.5 115. 06 8. 265 17. 519 18. 618 1:13.9 1:6.6 | 1:6.2
LT e G e . 12,39 . 900 1.911 Lo B o vk S5 b mv e R IR s ke 11. 51 . 827 1.752 05 POl Rl 1 e |75 St
Preservative period. !— ] | |
First subperiod: L | |
- T Al el E T e NS ! 61. 95 4. 564 9. 897 8.903  1:13.6 1:6.3 12700 62. 47 4.373 9. 283 10. 152 1:14.3 1305 l 1: 6.2
I i o eom 3 o o s 12. 39 .913 1. 979 L L s | e o o et e e m 12. 49 . 875 1. 857 v R S dpet s el Yl N L
Second subperiod: ;
B sl o/ - o o i | 55. 96 3. 987 8. 686 8.377 1:14.0 1:6. 4 1 il 61. 29 4.253 9. 166 10. 481 1:14. 4 1:6.7 1:5.8
T R A L1119 797 | 1.787 o DR DS, o Pty o 12. 26 . 851 I N S R i SR e
Third subperiod: , :
IR RS 5 o .t . o ] 54.17 3. 796 8.370 | 7. 685 1:14.3 1:6. 5 15490 58. 88 4.113 8. 865 8. 649 1:14.3 1: 6.6 1:6.8
Avemfe .................... 10. 83 L759 | 1.674 | i LB g i ) S, (L o P R e 11.78 . 823 1.773 IS T et [T e 8 e | P e
Founh yperiod: |
....................... 60. 72 4. 464 9.721 ] 7.939 1:13.6 1:6.2 B 61. 29 4. 047 8.947 8. 988 N b 1:6.9 1:6.8
Average .................... 12.14 .803 | 1.944 N DT TR i ! e R P | 12. 26 . 809 1.789 n 84 08 el % T S P e )
Entire preservative period \ i
BT et s i i o o 232. 80 16.811 | 36.674 32. 904 1:13.8 1:6.3 (b ¢ ¢ 243.93 16. 786 36. 261 38.270 1:14.5 Iy 1:6. 4
AVerage........ccccceeeen.. 11. 64 841 | 1.834 1 BT 1 SR, IEBSERRIFIE I A G 12.20 . 839 1.813 TV R R e el
After period. -, |
First subperiod: ‘ .
s WEERESeae e looak AR A 50. 94 3. 603 7.943 7.398 1:14.1 1:6. 4 1:6.9 62.19 4.074 9. 469 8. 694 1:15.3 1: 6.6 e 3
SR et o v 6 46 5 0 '8 0.8 i 10. 19 « i3 1. 589 I el e e e e e i o 12. 44 .815 1. 894 180 ey s M e i e AT R
S8econd subperiod: ‘
IPRIE S s s = i v o 0 G SRR A 53. 80 3. 996 K. 480 | 7.193 1:13.5 1:6.3 1:7.5 62. 39 4. 182 9. 544 9. 560 1:14.9 1300 1:6.56
YIRS 5 = o v o sn v oeanni s o 10. 76 L 799 1. 698 | R T e A e R T | e 12. 48 . 836 1. 909 ) 1 PO IR (o f et L e
Entire after period: 7 '— ¥ | |
e ol o S e S IR BN 104. 74 7. 599 16. 432 14. 591 ; 1:13.8 1:6.4 1:7.2 | 124.58 8. 256 19.013 18. 254 1:15.1 1:6.6 1:6.8
P T VR e e e L 10. 47 L 760 1. 643 B B PR S o F SO (PR e 12. 46 . . 826 1. 901 i U 1 (PRI | v B b s
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TasLe VIII.— Urine determinations—Ratio of sulphur, sulphates, and phosphates to nitrogen, Series VIII—Continued.

[Averages are per day.]

No. 9. No. 10.
Period. : Quantity. Ratio. Quantity. ' Ratio.
Nit roéen. Sulphur. SOs. P30s. S:N. | SO3:N. | PgOs:N. Nxtrogen Sulphur. SO3. . P50s. S:N SOs N. | PoOs:N.
Fore period.
First subperiod: Grams. | Grams. | Grams. | Grams. Grams. | Grams. | Grams. | Grams.
Lo S e e R T a 68, 98 4.833 10 871 13. 154 1:14.3 | 1:6.3 1%:6.2 53. 83 3. 861 8. 158 10. 562 1:13.9 1:6.6 1506l
L R SR . 13. 80 . 967 | 2.174 D T T T e T 10. 57 . 772 1. 632 o de L A (Ao (P o s e - e I e,
Second s penod ! '
i ERELAE R R 68. 46 4.753 | 10.667 11. 246 1:14.4 | 1:6.4 1ipd | o | 57.82 3. 842 8. 263 9.774 1:15.0 1370 1:5.9
G A R RO A SN 13. 69 . 951 2.133 R RIATE & e e LA L SR S 11. 56 . 768 1. 653 U1 N IR T [ S G S e
Entire fore period '
e B T 137. 44 9. 586 21. 538 24. 400 1:14.3 1:6.4 1:5.6 111. 65 7.703 16. 421 20. 336 1:14.5 1:6.8 1:5.5
I e L 3w s n A 45 b 13.74 . 959 2.154 | o AR QAT (A eI e BT - : B iy 770 1. 642 1 (e R I e e e R -
Preservative period. | :
| |
First subperiod: |
Py, P R SR a 70. 63 4. 861 10. 732 : 11.772 1:14.5 1360 13 6.0 67.57 4. 394 9. 691 11.172 1:15. 4 1570 1:6.0
Ave s i diriins e o 5 14.13 | .972 2.146 | o5 T TR Mo S TR o N B e 13.51 . 879 1. 938 p Feb % O R e SO N gl e i
Second subperiod ' |
IR ot 5 o s o e el 64. 96 4. 464 9. 981 10. 589 1:14.6 1:6.5 0.1 a 62.75 4. 236 9. 329 10. 563 10148 1:6.7 1:5.9
e R 12.99 . 893 1.996 | A kY SR i el | TR Ry R N e 12. 55 . 847 1. 866 e’ T b | e e Pl e e
Third subperiod | ‘
o e SR L, 75.7C | 5.219 11.450 | 11.336 1:14.5 1:6.6 132:6.7 54. 46 3. 555 7. 609 8. 298 1:15.3 4 By 1:6.6
R s o ae s v g s e 15.14 1.044 2.290 | B GO 18~ o tndl e o o b e e St 10. 89 g b 1.522 1 B (s v s o g e . A It e et
Fourth subperiod
T R RRE SOOI BN P NNC W I s WS S’ Tuel DESUPAN LA (1S S Y a48.25| 3.244| 7.008| 8.429| 1:149| 1:6.9 1557
Lo AR R DT SR TN RS P N 2 I, RGN e il S 9.65 . 649 1. 402 N ISR N e L L TN
First, second, and third sub- u .
mﬁOdS } |
TR & i i s e P o A e 211.29 | 14.544 32.163 | 33.697 1:14.5 1:6.6 L3008 i i b ol venvs o liimsitmni nl vile wdce o i | ERSA R AT K VA S S w5 ¥ & AR
Average_. . 111111111 7o Ntk YR (Y RRC! R NS sl i NEatOAG BRI SRRt roir e e R
Entire preservative period ' :
B e s & i+ =Pl 0.0 o Jat b i i P gl o R o B ot SRRl ak S R0 S0 2 R AT Tl & R 233.03 15. 429 33. 637 38. 462 1:15.1 1:6.9 1:6.1
L n SRR SR AE AN M RS R SRR I I TN i 11. 65 771 1. 682 I - (SRR SR [ Dy s

GGlT
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Ajter period.

First subperiod:

iy e G 0, IS, 71. 30 4.919 10. 928 10. 589 1:14.5 1:6.5 1:6.7 58,99 3.674 8. 602 9. 900 1:18.1 1:6.9 1:6.0

A.verafu- .................... 14.26 | L9084 2. 186 AR Lt e e s 11.80 .735 1.720 1§ ¢ i (SR i SRS BRI st
Second subperiod

SIS a5 - i i Sl o 73.17 4.810 11.253 10.919 1:15.2 1:6.5 1:6.7 54.31 3. 654 7.958 9.204 1:14.9 1:6.8 1:5.8

BUNRNED - - cicooncsont dusins 14.63 . 962 2.251 - %R MR « i o il 10. 86 . 731 1. 592 O R A S G RO
Entire after period: :

TR s o 8 s T e 8 P i 144. 47 9.729 22,181 21. 508 1:14.8 1:6.5 1:6.7 113. 30 7.328 16. 560 19. 194 1:16.5 1:6.8 1:5.9

Average.................... 14. 45 L9073 2.218 | 2.151 Py razs SN a5 by 11.33 .733 1. 656 I8 e S N P L Sl i

@ Average added to complete record

o gt
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TasLe VIII.— Urine determinations—Ratio of sulphur, sulphates, and phosphates to nitrogen, Series VIII—Continued.

[Averages are per day.]

No. 12.

No. 11.
Period. Quantity. Ratio. Quantity. Ratio
Nitrogen. Sulphur.| SO5. | Pi0s. | S:N. | SOgN. | PsOs:N. |Nitrogen.|Sulphur.| 8Os | PiOs | S:N. | SOuN. | Ps0sN.
Fore period. ‘ ‘

First subperiod: Grams. | Grams. | Grams. | Grams. Grams. | Grams. | Grams. | Grams.

RIS o 2 ¢ o o s o s A i 71. 23 5180 | 11.031 13. 543 1:13.7 1:6.5 1:5.3 62. 96 4. 507 9. 558 11. 596 1:14.0 1: 6.6 1:5.4

AOEREE 6 - . < o s P 14. 25 1. 038 | 2. 006 S T e e s e E AR U S e 12. 59 . 901 1.912 o 1 LR (I o TRt (S = T W 8
Second subperiod: } |

OB e e adh et v B s ol 69. 08 4. 569 10.028 | 10.929 15161 1:6.9 1:6.3 68. 27 4. 605 9. 974 12. 080 1:14.8 1:6. 8 1 B T 4

AVEEIRES: < .t r e ade st 13. 82 | L9014 2. 006 | SVARGE | Tl e L s SNl L i 13. 65 .921 1. 995 LD | e N i | e e
Entire fore period: | }

gy e R e A Sl 140. 31 | 9. 758 21.059 | 24.472 | 1:14. 4 ) lesd o 2 1:6:7 131. 23 9.112 19. 532 23. 676 1:14. 4 ) I < 1:5.5

BVOEREE 3 = . S Ll vt o ' 14. 03 | . 976 2.107 | 2. 447 R P Y PR 13.12 . 911 1. 953 2 BB8 ke i ae L M T | . S

Preservative period. g ‘ | |

First subperiod: : !

i 1 - L e R Rl 81. 41 | 5. 357 12. 077 13. 208 1:15.2 136..7 L2 75.79 5. 277 11. 458 13. 306 1:14. 4 1:6. 6 Ll

T U R AU 1 16. 28 | 1. 071 2. 415 v 50T L R AR | [ N I S 15. 16 1. 055 2. 292 3 R R e e ) [ om0 )
Second subperiod: .

{0 IR S PO e (S e 67. 67 | 4.655  10. 366 11. 030 1:14.5 1:6.5 ) (o 71. 38 4. 883 10. 657 12. 737 1:14.6 1:6.7 1:5.6

TR & s &' o 5w e i b 13.53 | . 931 2.073 ST W R L5 (M SR T ey 1 L 14. 28 977 2.131 S0 DAY | I oo | MRS sl | s N O
Third subperiod: T

I o ot s w5 s woiip v o 84.01 5. 437 12. 537 13. 250 1:15.5 16 7 1:6.3 71. 59 4. 925 10. 459 11. 526 1:14.5 1:6.8 1:6.2

I e s - 5 e i S 16. 80 1. 087 2.507 e OO S e e o s 14. 32 . 985 2. 092 1) |, e R e i e
Fourth subperiod: | |

ORI e e o i 5 e o 3 78. 72 5. 241 11. 843 12. 904 1:15.0 1:6.6 1:6.1 61. 37 4. 146 9.181 11. 266 1:14.8 1:07 1:5. 4

PRI - et = o s e e i 15.74 1.048 | 2. 369 2 580 ) PR I RS (Pl ¥ SIS S 12, 27 . 829 1. 836 2208 | e v e s | e e
Entire preservative period: | »

RS 21 o s s azv s vwinas 311. 81 20. 690 46. 823 50. 392 1:15.1 1:87 1.6.2 280.13 19. 231 41. 755 48. 835 1:14.6 1:67 1:67

Vi R L CNE 15. 59 1. 035 2. 341 R T R LY e ot (IR TR W 14.01 . 962 2. 088 2ME |. o5 s atislassendakal iR mssammn

After period. e o i = —

First subperiod:

BORRE: - . o - shniininssdpmse s 72.07 5.027 11. 064 11. 004 1:14.3 1:6.5 1:6.5 62. 92 4.195 9. 249 10. 765 1:15.0 1:6.8 1:5.8

AVEERED. 55 oo L » iv's saebisin e 14. 41 1. 005 2.213 5 EEE R (BRSNS PR L 12. 58 . 839 1. 850 o Ry S SR A BT NSRRI B e B
Second subperiod:

DBRIGS 8 ey cnsesansnwnss 75. 40 5.223 11. 237 11. 366 1:14. 4 1:6.7 1:6.6 58. 39 4.199 8. 804 10. 747 1:14.0 1:6.7 1:5.5

AR <5 s ensninossson ¥, 15. 08 1. 045 | 2. 247 o T T O oo A Do L 11.72 . 840 - 1. 761 229D | ciiis it erd N b B R R
Entire after period: ' ,

G v = 585 o0 wn bl o minesiee 147. 47 10. 250 22. 301 22. 370 1:14. 4 1:6.6 1:6.6 | 12151 8. 394 18. 053 21. 512 1:14.5 1:60.7 1:5.6
IR o5 2 &4 A v i sn pn st 14.75 1025 | 2.230 - R SRS SR L SR | 12.15 . 839 1. 805 RABL 1. oviias vastaninarih Sbrborusndn

Fell
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SUMMARIES.
[Averages are per man per day.]
Nos. 1 and 4. Nos. 1, 2, 4, 5, and 6.
Period. Quantity. Ratio. Quantity. ‘ Ratio.
Nitrogen. Sulphur. SO PsO;. | S:N. | SO3:N.|PgO; : N |Nitrogen.| Sulphur.| SOs. P90s. BN | B0 N, | PsOs: N.
= !
Fore period. ‘
First subperiod: Grams. Grams.  Grams. | Grams. Grams. | Grams. | Grams. | Grams.
el Y e e e i e 5 118.81 8.822 19.012 22. 283 1:13.5 1:6.3 1:5.3 300. 34 21.655 46. 363 58. 583 1:13.9 1:6.5 LD
TN MR SRR ey 11.885 .882 | 1.901 A e R g R BT SR R 12.01 . 866 1.855 s A PR SR SR | R R
Second subperiod: ‘
R e v T et o o e U 136. 42 ’ 9.781 | 20.947 21.874 1:14.0 1:6.5 1:6.2 338.16 23.337 49. 633 57.675 1:14.5 1:50:8 1:5.9 o
VORI o6 v o v airns ban i wes o | 13.64 978 2.005 Gy W R o e B | Y 13.53 L9033 1. 985 2 | e A | T T R O e s SATNE o
Entire fore period: I~ | Z
T AT e L T P e 255.23 18. 603 39. 959 44.157 1:13.7 1:6.4 136:0 638. 50 44.992 95.996 | 116.258 1:14.2 1367 1:5:6:8 N
TN« & o < Stie & 5o oo w o 12.76 . 930 WO TR R Ny S T G e SR s R 12.77 . 900 R TR R X ORI S R, WS 9
Preservative period ‘ | Q
First subperiod: ‘ ‘ b
o R I R N SR | 134.40 G.393 21. 190 20. 526 1514, 8 e e 00 G 1:6.5 331. 39 22. 832 50. 136 56. 869 1:14.5 1:6.6 1:5.8 a
BT e o Bt »' £ 2 50 A 13. 44 939 2.119 - 0 T PR R N ST e 13. 26 .913 2.005 B B0 1] T s e ties i e Lot n AR s | e w e il e
Becond subperiod: | '
oo LR Do ad, 3 SR 124.29 0.013 19.513 19. 931 1:13.8 1:6.4 =62 326. 22 22,932 49. 370 57.339 1:14.2 1:6.6 B YO 5
e o e o 0 o s e A b's ' 12.43 .901 | 1.951 10 0 g el i IR g 8 K S T i 13.05 917 1.975 . ¢ ) MR L o e s O L e e 4
Third subperiod: l o
<o L R R S TR T | 127.53 8.971 19.887 | 19.991 1:14.2 1:6.4 1:6.4 334.72 22.861 50. 196 56. 206 1:14.6 19K+ 1R A
e sl b G b s e ‘ 12.75 . 807 1.989 | L e R e Rl B R S o e 13.39 .914 2.008 Wi BOR | | oo v i olnte e o ] W T (o]
Fourth subperiod \ ! m
B i v e e s SRl TC SR Y R T EEETEUT R MRS TE N A BT SR T T N S, R N Ml e e SR R A z
S e e St s o 12.63 .901 1. 963 L L e h e wa LS e BT P PP PR R R TR N
First, second, and third sub- : | (@)
periods: | -
I B T 55 S s 0,00 b B R S R e L RS TR T B P B e U e e s B i R 992. 33 68.625 | 149.702 | 170.504 1:14.5 1:6.6 1:5.8 =
I e R e 2 ansalhos o yoins ST RN T, e e, PRASEL [ YAy 13.23 015 1.996 5. 978 L oo Se R0 e R e %
Entire preservative period: | , | ‘ ’
R R sl | A ). .8 [ 7008 ] 2IIEETE, LIBAT  TE0.B L svsnconasleirme s vinsdsasnshnanbs o onn Ihnt | talin SuSls pukn o PU I
TR e o oo 2 % v o o 5 12.81 | 910 2. 006 (4 7 e (0 RS S B SRR R LR et Rl € T e UL R D |0 e E N B LR T TR PP FPPPPRPTTE
After period., . ! ‘ ;
First subpenod: f . :
AR el R R 128.87 9. 006 20.079 | 18.028 1:14.8 1504 1391 321. 50 21. 622 48. 329 53. 289 1:14.9 I g 116:0
5 T e PR TR S ' 12.89 | 901 2,008 i | B N ] e o T R 12. 86 . 865 1. 933 2182 Liv cie vhiim ol v s wniiinn s n | Nibn kiR
8econd subperiod ‘
SRR it w0 s 5T | 115.43 8. 153 18. 062 15. 954 1:14.2 1:6.4 Indid 300. 08 20. 659 45. 547 50. 564 1:14.5 1146:0 1:5.9
N I e s S i e 11.54 815 1. 806 1005 Il s s I e R R s e 12.00 . 826 1. 822 y X 1V, 3 (R | Uy 8 B B
Entire after period: e R | Pk
fr e M BRI S 244.30 17. 159 38. 141 33.982 1:14.2 | 1:6.4 I 137.2 621. 58 42. 281 03. 876 ’ 103. 853 1:14.7 1:6.6 130:0 ek
A o e e et 4 e . 1392 L858 1. 907 L L B i i aa ok s =} 12.43 . 816 1.878 | L.077 |iivucSes I |evesnsasas cl}?!




TasLe VIIL.— Urine determinations—Ratio of sulphur, sulphates, and phosphates to nitrogen, Series VIII—Continued.

SUMMARIES—Continued.
[Averages are per man per day.]

Nos. 7 to 12. Nos. 1 to 12 (omitting No. 3).
Period. Quantity. ‘ Ratio Quantity. Ratio.
rogen Sulphur SOs. | P30;. \ S:N. | SO3:N { P30;5 : N. tNitrogen.! Sulphur.| SOs. P30s. B:N. SOa P05 : N
Fore period. [ \‘

First subperiod: Grams. | Grams. ‘ Grams. | Grams. Grams. | Grams. | Grams. | Grams.

J b RN S O S S Y, 374.39 26. 946 | 7. 825 67. 869 1:13.9 126.5 1:5.5 674.73 48. 601 104. 188 | 126. 452 1:13.9 190 1:5.8

P R S R 12. 48 . 898 . 1. 928 = R L e [ o P 12. 27 . 884 1. 894 D) [EKT s airam e wind s a e skl
Second su penod | ‘ | |

RORBEL < e ¢ o A e 385. 23 26.477 | 57.352 | 62.726 1:14.5 1:6.7 | )6 3 39 [ 49.814 | 106.985 | 120.401 1:14.5 1:6.8 1:6.0

PO T e AR SN T 12. 84 . 883 y <) 1R WA B < ) (G SRS e SR (R 3.15 | .906 | 1. 945 30 13 ] e LR % B e Bl e Mg
Entire fore period | T G Ui - |

g < 1 SRR R 759. 62 53.423 | 115.177 | 130.595 1:14.2 1:6.6 1:5.8 | 1,398.12 98.415 | 211.173 | 246.853 1:14.2 1:6.6 0

ANOTRB . i avc o s asnsnmsan ey 12. 66 . 890 1.920 | <y o gl LI ) A S S S e e 12.71 .895 | 1.920 R L S MR g ) PR £ A0 1) A 5 o v

Preservative period. 5 l ‘

First suhpenod' | !

¢ e, ISR SR S B SR 419.82 28,826 | 63.138 68. 513 1:14.6 1:6.6 128. 1 751.21 51.658 | 113.274 | 125.382 1:14.5 1:6.6 1:6.0

BVEIREE . . O s e s s o & 13.99 . 961 | 2.105 BT <, SN v e L aite B o 13. 66 . 939 2. 060 P I W G R it PR T
Second s penod '

PR =0 5 o o O il o 2 35%4.01 26.478 |  5R8.185 63. 777 1:14.5 1:6.6 1360 710. 23 49.410 | 107.555 | 121.116 1:14.4 1:6.6 1:5.9

TR o s e 1 b 2y 12. 80 . 883 | 1. 940 B I T S| R R Al - B i 12.91 . 898 1. 956 2 202 s wa B s e e R ol B e
Third subperiod: ‘

e e S P R MR 398. 81 27.045 | 59.290 60. 744 0 g P o 1367 1:6.6 733.53 49.906 | 109.486 | 117.040 n 4 IC 5 s Bl 1:6.3

T S R SRR A 13.29 .902 | 1.976 B o R RS (AT R 13. 34 . 907 1. 991 iy - PSRV K PR e s P L
First, second, and third sub- ‘ !

periods: 7
I e = ol i N e e e 1,202. 64 82,349 180.613 | 193.034 1:14.6 1:6.6 1:6.2 | 2,194.97 | 150.974 | 330.315 | 363.538 1:14.5 1:6.6 1:6.0
T e ST ML e M 13. 36 .915 2.007 U A T e | LT 13. 30 . 9156 2. 002 2,208 lc e iicoiaes sl saat slomennokii s
Aflef peﬁod, - = P — — pe—

First subperiod: , .

BORBE: . ot st s i unp g s sy 378.41 25.492 57.255 58. 350 1:14.8 1:6.6 1:6.5 699. 91 47.114 | 105.584 | 111.639 1:14.9 1:6.6 1:6.3

AVOTREIRY 5 & Shw vl = T 99 12.61 . 850 1. 909 RS R R TR S - 12.73 . 857 1.920 2080 T: Jenvnas osfans ansannnlsavss? dizs
Second subperiod:

Tota.l ....................... 377.66 26. 064 57.285 59.079 1:14.5 1:6.6 1:6.4 677.74 46.723 | 102.832 | 109.643 1:14.5 1:6.6 1:6.2

S5 AR e 12.59 . 869 1.910 P IRt TR SR R R 12. 32 . 850 1. 870 LODE |coseoc.oalaessonnssalonnnin bty
Entire after period:

i RN I R P 756. 07 51.556 | 114.540 | 117.429 1:14.7 1:6.6 1:6.4 | 1,377.65 03.837 | 208.416 | 221.282 L2347 1:6.6 1:6.2

BOVBEIIDN G < o o5 oo ssihs m an e 12. 60 . 859 1. 909 Hig s AlECTi - S ISt oSl EEEEEEEEES 12, 52 . 853 1.895 Z0IQ fudis o s WP ST 4

9GI1l
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BENZOIC ACID AND BENZOATES. 1127

CHANGES IN THE RELATIVE QUANTITIES OF SULPHUR COM-
POUNDS EXCRETED IN THE URINE.

The sulphur and the sulphur compounds, as in the previous experi-
ments, were determined as follows: Total sulphur, which is entered
as S and as SO, in the table (Table IX), was determined by fusion
with sodium peroxid. The total sulphates, which are entered in the
table as SO,, were determined by acidifying a sample of urine with
hydrochloric acid, boiling and precipitating with barium chlorid.
The ethereal sulphates were determined by precipitating the inorganic
sulphates with a barium hydrate-barium chlorid solution, filtering
and determining the ethereal sulphates in the filtrate. The neutral
sulphur was calculated from the difference between the total sulphur
as SO, and the total sulphates. The inorganic sulphates represent the
difference between the ethereal sulphates and the total sulphates.
The ratio of the ethereal to the inorganic sulphates was obtained by
dividing the latter by the former. The results are also expressed in
percentage of total sulphur found in the urine in terms of SO,

INDIVIDUAIL DATA.

For No. 1 it is seen that 0.930 gram of sulphur is eliminated in the
fore period, 0.946 gram in the preservative period, and 0.828 gram in
the after period. The ingestion of sulphur in the food of No. 1, as
shown in the balance sheets (Table X1IV), is practically constant, being
very little less in the preservative period than in the fore period and
continuing to diminish slightly in the after period. It is, therefore,
seen that there is an increased elimination of total sulphur during the
preservative period which is not influenced in any way by the sulphur
in the food. The neutral sulphur is diminished in the preservative
period and continues to diminish in the after period, and the percent-
age excretion of neutral sulphur is 3.1 per cent less in the preservative
period than in the fore period. The amount of total sulphates is
slightly increased in the preservative period and diminished in the
after period. The ethereal sulphates are practically constant through-
out, being less in the after period than in the preservative or fore
period. It is, therefore, seen that the increased elimination of sulphur
is due to inorganic sulphates and this increase amounts to 0.112 gram
daily in the preservative period, decreasing in the after period to an
amount even less than in the fore |N‘l‘im|. The ratio of the ethereal
sulphates to the inorganic sulphates is about normal in the fore period,
being 1:10.7, and is slightly increased in the preservative and after
periods, reaching 1:11.7 and 1:11.8, respectively.

For No. 2 the excretion of {otal sulphur is slightly increased during
the preservative period, with a very slight decrease in the amount of
sulphur in the food. The total sulphur returns to about the same



1128 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

magnitude in the after period as in the fore period, with a considerable
reduction of the sulphur ingested in the food. An inspection of the
data for No. 2 in regard to the other forms of sulphur shows a de-
crease in the neutral sulphur throughout; an increase in the total
sulphates in the preservative period and a slight decrease in the after
period; a very slight increase in the ethereal sulphates throughout;
and, as is to be expected, an increase in the amount of inorganic sul-
phates, which again shows the increased sulphur elimination to be in
an inorganic form. The ratio of ethereal to inorganic sulphur is
practically normal in the fore period, being 1:10.7, and is slightly
increased In the preservative period, being 1:11; in the after period
it returns to normal, namely, 1:10.4. The percentage figures show
a diminution in the amount of neutral sulphur, the ethereal sulphates
remaining the same, while there 1s an increase in the inorganic
sulphates.

For No. 3 the elimination of total sulphur is practically the same
in the fore and preservative periods with a diminution of 0.097 gram
per day during the after period as compared with the fore period.
The sulphur ingested in the food, on the other hand, is 0.102 gram
per day less in the preservative period and rises to practically the
same amount in the after period as in the fore period. Thediminution,
then, in the elimination of sulphur is partly offset by the decreased in-
cestion of sulphur in the food, but it is to be noted that the decrease
in sulphur elimination does not accompany the decrease in the amount
of sulphur ingested. The amount of neutral sulphur shows a gradu-
ally decreased elimination throughout the observation, falling to
0.156 gram per day in the after period, which is 0.168 gram less than
the amount eliminated in the fore pericd. There is an increased
amount of total sulphates eliminated in the preservative period. The
ethereal sulphates remain constant throughout, and there is only a
very slight change in the amount of inorganic sulphates eliminated.
It is thus seen in the case of No. 3 that the change in the relation of
the sulphur compounds is not so marked as in the cases of Nos. 1 and 2.

In the case of No. 4 there is a diminution of 0.057 gram per day of
sulphur in the preservative period, which is slightly overcome in the
after period. The ingestion of sulphur in the food is practically con-
stant during the entire period of observation, though slightly less in
the after period than in either of the other two. The neutral sulphur
acain shows a gradual diminution throughout, but not so marked as in
the case of No. 3. The total sulphates are quite constant, being re-
duced only 0.092 gram per day in the preservative period and rising
again in the after period to nearly the same magnitude as in the fore
period.  The ethereal sulphates are practically constant throughout.
The amount of inorganic sulphates shows a diminution of 0.089 gram
in the preservative period, rising in the after period to practically the
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same amount as in the fore period. The ratio of ethereal sulphates
to inorganic sulphates is 1:10.7 in the fore period, 1:10.4 in the
preservative period, rising to 1:11.2 in the after period. There is a
percentage diminution in the neutral sulphur and a corresponding
increase in the total sulphates both in the preservative and after
periods. The amount of ethereal sulphates, though smaller in actual
amount, shows an increased percentage elimination in the preserva-
tive period of 0.3 per cent over that of the fore and after periods. The
inorganic sulphates, expressed in percentage of the total sulphur elimi-
nated, show an increase of 1 per cent and of 3 per cent in the preserva-
tive and after periods over the fore period.

There is very little change in the metabolism of sulphur for this sub-
ject, a slight tendency being shown to diminish the amount of total
sulphur eliminated in the urine. Very little relative variation is shown
in the different forms in which this sulphur is eliminated, the most
marked change being again in the neutral sulphur, which is diminished
throughout the observations.

There is an increased elimination of total sulphur in the case of No. 5
in the preservative period of 0.076 gram per day, returning in the after
period to practically the same amount as in the fore period. Thereis
an increased ingestion of food sulphur of 0.024 gram daily during the
preservative period. Again it is seen that the amount of neutral sul-
phur gradually decreases throughout the period of observation; there
is a marked increase in the quantity of total sulphates, and the ethe-
real sulphates remain practically constant throughout. As is plainly
shown, the increased elimination of sulphur is due to the formation of
morganic sulphates. The ratio of ethereal sulphates to inorganic sul-
phates in the fore period is just a little below normal, being 1:9.2,
and rising in the preservative period to 1 : 11.  In the after period the
ratiois 1:10.6. There is a decrease of 3.4 per cent in the neutral sul-
phur eliminated in the preservative period and a corresponding
mcrease in the amount of total sulphates. The ethereal sulphates
decrease 1 per cent in the preservative period, although the actual
amount excreted is the same as in the fore period. There is an in-
creased excretion of 4.4 per cent of inorganic sulphates over the fore
period.

In the case of No. 6 there is a diminution of 0.047 gram per day of
sulphur in the preservative period but a decrease of 0.066 gram per
day in the amount of sulphur ingested in the food. 1In the after period
the elimination is 0.111 gram per day less than in the fore period and
the amount ingested 0.137 less. The amount of neutral sulphur grad-
ually decreases throughout the observation; there is a diminution in
the amount of total sulphates throughout, and also in the amount of
ethereal sulphates which, however, is very slight. The inorganic sul-
phates also show a decreased elimination throughout, corresponding,
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of course, to the change in total and ethereal sulphates. The ratio of
ethereal to inorganic sulphates is 1:14.7 in the fore period, 1:15 in
the preservative period, and 1:15.6 in the after period. Considering
these figures alone, there is shown in this case a decreased elimination
of sulphur. The decrease in the amount of sulphur ingested in the
food, however, is even greater than the decrease in the amount
excreted. The percentage amount of neutral sulphur excreted is
slightly decreased throughout while the ethereal sulphates eliminated
are practically constant. The percentage of total and inorganic sul-
phates is slightly increased throughout the observation.

There is a decreased elimination of total sulphur in the case of No. 7
throughout the observation, amounting to 0.059 gram per day in the
preservative period and 0.140 gram per day in the after period as com-
pared with the fore period. There is also a decrease throughout in the
amount of sulphur ingested of about the same magnitude. Again,
there is shown a diminished quantity of neutral sulphur excreted
throughout the observation, and a decreased amount of ethereal sul-
phates which, in this case, is quite marked. The total sulphates show
a cradual falling off throughout the observation, as do also the inor-
ganic sulphates. The ratio of ethereal to inorganic sulphatesis 1:14
in the fore period, 1:14.6 in the preservative period, and 1:15.1 in
the after period. The neutral sulphur in the preservative period is 2.4
per cent less than in the fore period. The percentage of ethereal sul-
phates remains practically the same throughout, although the actual
quantity is somewhat less in the two other periods than in the fore
period. There is a corresponding increase to these amounts in the
total sulphates and the inorganic sulphates. It is seen in the case of
No. 7 that there is a diminished elimination of sulphur in the urine,
but this is partly offset by the diminished amount of sulphur ingested
during the observation.

The data for No. 8 show a slight gain of 0.012 gram per day in the
total sulphur eliminated in the preservative period. The amount
eliminated in the after period is almost exactly the same as in the fore
period. The sulphur ingested in the food shows a gradual diminution
throughout the observation, being 0.030 gram per day less in the pre-
servative and 0.069 gram per day less in the after period than in the
fore period. The neutral sulphur is quite markedly decreased in
amount throughout, being just about one-half the quantity in the after
period that it is in the fore period.  The total sulphates show a gradual
increase, the ethereal sulphates a decrease.  Consequently it is in the
amount of inorganic sulphates, in the case of No. 8, that the increased
excretion of sulphur occurs.  The figures expressing the ratio of the
ethereal to the inorganic sulphates are 1: 8.2, 1: 9.6 and 1: 10.3, respec-
tively, for the three periods. Ixpressed in percentage of the total
sulphur eliminated, the figures show a marked decrease in the pre-
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servative period in the neutral sulphur eliminated, and a reduction in
the ethereal sulphates of one per cent,while an increase occurs in the
inorganic sulphates. There is evidence in this case of an increase in
the sulphur excretion with marked changes in the forms in which it is
eliminated in the urine.

In the case of No. 9 there is a slight increase throughout in the total
sulphur eliminated, though the sulphur ingested in the food slightly
decreases. The neutral sulphur is greater in the preservative period
by 0.037 gram and less by 0.029 gram in the after period than in the
fore period. The total sulphates show a slight diminution in the pre-
servative period but are increased in the after period. The ethereal
sulphates are practically the same throughout. The inorganic sul-
phates show very little change, being slightly less in the preservative
period and increasing in the after period. The ratio of ethereal to
morganic sulphates is 1:13.2 1 the fore period, 1:12.6 in the pre-
servative period, and 1:13.0 in the after period. There is shown in
this case a slight increase in the amount of sulphur eliminated, which
differs from the previous data in that it is excreted in the neutral and
organically combined form, whereas heretofore when there has been
an increase, it is in the oxidized and inorganic form.

In the case of No. 10 there is practically no change in the amount of
total sulphur excreted in the fore and preservative periods, while in
the after period there is a decrease of 0.037 gram as compared with the
amount in the fore period. There is a decrease of 0.037 gram in the
amount of neutral sulphur in the preservative period and a still
greater decrease in the after period. The ethereal sulphates are
nearly constant in amount, while the inorganic sulphates show an
increase in the preservative period, returning to practically the origi-
nal figure in the after period. The ratios for the three periods are
1:11.0, 1: 11.0, and 1: 10.4, respectively. The percentage ficures as
well as those expressing actual amounts show that, considering the
diminished amount of sulphur in the food, there is a small increase in
the excretion of inorganic sulphur.

No. 11 shows an increased elimination of 0.058 gram per day of
total sulphur during the preservative period and 0.049 gram during
the after period as compared with the fore period. The sulphur
ingested in the food gradually decreases throughout the observation.
In this case there is a marked increase in the katabolic activities, at
least, as regards the sulphur, which is even more pronounced when it
is considered that the sulphur content of the food is diminished in
about the same magnitude as the excretion is increased. The increase
in sulphur, as in the majority of cases, is in the inorganic sulphates,
which are increased 0.220 gram during the preservative period; in
the after period there is a strong tendency shown to return to normal
conditions. The ethereal sulphates in the case of No. 11 show an



1132 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

increase during the preservative period of 0.016 gram and return to
normal in the after period. The amount of neutral sulphur shows
quite a decrease in the preservative period, rising to practically the
same amount in the after period as in the fore period. The ratio of
ethereal sulphates to inorganic sulphates is nearly twice the magni-
tude of the normal ratio and shows very little change, being 1: 18.7,
1:18.1, and 1: 19.7, respectively, for the three periods. The percent-
age figures, showing relative amounts in terms of the total sulphur
excreted, are in harmony with the figures showing the actual amounts
present.

The data for No. 12 show an increased excretion of total sulphur of
0.051 gram per day during the preservative period with a decreased
ingestion of 0.105 gram per day in the food. The amount of sulphur
eliminated in the after period is less than in the fore period with a cor-
responding decrease in the amount of sulphur in the food. The neu-
tral sulphur is diminished throughout as are the ethereal sulphates,
the increase being entirely in the quantity of inorganic sulphates
which show 0.152 gram more in the preservative period than in the fore
period, but there is a decrease of 0.080 gram in the after period from
the fore period. The results expressed in percentage show the same
relative increase and decrease of the various forms as do the actual
amounts.

SUMMARIES.

The summary for Nos. 1 and 4 is complete for the whole observa-
tion. This summary shows a decrease in the quantity of sulphur
excreted in the preservative period and a still further decrease in the
after period. The ratio of the ethereal to the inorganic sulphates is
higher in the preservative period and still further increased in the
after period. The ethereal sulphates and neutral sulphur decrease
throughout the observation both in percentage and actual amount.

The summary for Nos. 1, 2, 4, 5, and 6, omitting the fourth pre-
servative subperiod, shows a slight increase in the amount of total
sulphur eliminated during the preservative period and a decrease
during the after period. The sulphur ingested in the food slightly
decreases throughout the observation.

In regard to the various forms in which this sulphur is eliminated,
it is seen that there is quite a diminution in the neutral sulphur
throughout, falling from 0.327 gram in the fore period to 0.289 gram in
the preservative period and 0.238 gram in the after period. The
ethereal sulphates are practically of the same magnitude (0.158 and
0.156 gram, respectively) in the fore and preservative periods, but
fall to 0.148 gram in the after period. The increased exeretion is due
to the inorganic sulphates which amount to 1.762 grams in the fore
period, 1.840 in the preservative period, and 1.729 in the after period.
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The ratio is about normal and is1: 11.1 in the fore period, 1: 11.8 in
the preservative period, and 1: 11.7 in the after period. The same
changes are shown by the figures expressing the relative percentage
amounts of the different forms of sulphur for each period.

Taking the decrease in the amount of sulphur in the food into
consideration, it is seen that there is a general tendency on the part
of the preservative, benzoic acid, to increase the excretion of meta-
bolized sulphur; individually this is shown in Nos. 1, 2, and 5, Nos.
4 and 6 showing a decrease during the preservative period. The
decrease in food sulphur, however, in the case of No. 4 is practically
the same as the decreased excretion, while for No. 6 the decrease in
food sulphur is greater. Attention is called to the reduction of the
neutral sulphur throughout the observation, which is uniformly
shown for all the individuals of this summary. Another point is the
remarkable constancy of the ethereal sulphates. The increased
excretion of the sulphur is completely oxidized and excreted in an
inorganic form which naturally slightly increases the ratio of the
ethereal to the inorganic sulphates.

The next summary is for Nos. 7 to 12, who received benzoate of
soda. There is a slightly larger increase in the excretion of sulphur
for those taking the preservative in this form than for Nos. 1 to 6
(omitting No. 3), and there is also a decreased ingestion of sulphur
throughout the entire observation. The neutral sulphur is de-
creased throughout, and the ethereal sulphates again remain con-
stant during the fore and preservative periods with a slight decrease
during the after period. The inorganic sulphates are increased 0.090
gram during the preservative period, as compared with 0.078 gram
increase in the summary for Nos. 1, 2, 4, 5, and 6, and return to
practically the same amount in the after period as in the fore period.
The ratio is slightly larger than in the benzoic acid summary and is
largest in the after period.

The same trend in the percentage excretion is shown in both sum-
maries, with the exception of the ethereal sulphates in the after
period which continues to be decreased in the sodium benzoate sum-
mary (Nos. 7 to 12) and is returned to normal in the benzoic acid
summary. In general, it is quite noticeable that there is practically
no difference in the effect produced by benzoic acid and sodium ben-
zoate on the excretion of sulphur in the urine. This is further
shown by inspection of the data in the summary for Nos. 1 to 12, the
data being merely combined in one expression. These figures show
the general effect of this preservative in its two forms on the excre-
tion of sulphur.

It is quite evident that there is a slight tendency manifested to
increase the katabolic activities, as shown by the increased excretion
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of metabolized sulphur, which is more pronounced when the diminu-
tion in the amount of sulphur in the food is taken into consideration.
There is a reduction in the amount of neutral sulphur eliminated
under the influence of the preservatives and this diminution is in-
creased in the after period.

The average increased excretion of total sulphates during the pre-
servative period 1s 0.082 gram per day, which is entirely in the
form of inorganic sulphates, as the ethereal sulphates are practically
of the same magnitude in the fore and preservative periods. From
this it is quite evident that there is a marked tendency, as is shown
by the sulphur and sulphate excretion, to increase katabolic activi-
ties, at least during the administration of the preservative. Con-
sidered in connection with the decrease in body weight, this point
becomes more significant.

Another point worthy of mention in this discussion is the constancy
of the ethereal sulphates. These organically combined sulphates are
regarded as an index to putrefactive changes in the intestines due
to proteid decomposition. The average elimination for the 11 men
is as follows: Fore period, 0.157; preservative period, 0.154, and
after period, 0.143.

It 1s evident, therefore, that the administration of benzoic acid
and benzoates has practically no effect on the excretion of the ethereal
sulphates. This condition may be accounted for in two ways. The
preservative may be broken up or absorbed, the aromatic nucleus
being taken up by the glycocoll in the body, and therefore it does not
reach that part of the intestinal canal where the ethereal sulphates
are formed, or it may in part reach the lower intestines where the
reduction in these sulphates caused by the antiseptic action of the
preservative is offset by the increase due to the combination with
the benzene nucleus. From the uniform manner in which these
aromatic sulphates are excreted, it would seem that the first expla-
nation is more plausible and that the excretion of ethereal sulphates
is, therefore, maintained under nearly normal conditions.
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TaBLE IX.— Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII.

[Averages are per day.]
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Tasre IX.—Urine determinations— Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII—Continued.

[Averages are per day.]
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TaBLe IX.—Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII—Ccntinued.
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Second subperiod: :

10 S S 5.124 | 12.795 | 1.472 | 11.323 .730 | 10.593 | 1:14.5 | 11.5 | 88.5 5.7 | 82.8
AVOrage. .......- 1.025 | 2.559 .294 | 2.265 g g SR vl N (SINCH IO SR

Third subpenod :

LT R 4,939 | 12.332 | 1.521 | 10.811 .693 | 10.118 | 1:14.6 | 12.3 | 87.7 5.6 | 82.0
Average......... .988 | 2.466 .304 | 2.162 b (B A R Ehy S PR IR
Fourth subperiod: | ;
B e v e+ 2o 4.607 | 11.504 | 1.268 | 10.236 .696 | 9.540 | 1:13.7 | 11.0 | 89.0 | 6.1} 82.9
Average......... .921 2.301 254 | 2.047 D5 I B SR PR RPN FPRPRRIN I
Entire greservative | ! '
perio | ‘
o e S 19.804 | 49.675 | 5.677 | 43.998 | 2.888 | 41.110 k 1:14.2 | 11.4 | 88.6 5.8 | 82.8
Average......... 995 | 2.484 284 | 2.200 .144 | 2.056 |...... 2 A etk (IR LTI (e
After peried. ;'-ﬂ~«lm* 1 | | -

First subperiod: | ] \ ;
Fotal........... 4.602 | 11.492 | .516 | 10.976 | .770 | 10.206 | 1:13.3 | 4.5 95.5 | 6.7 | 8.8
Average. ........ 920 | 2.298 103 | 2.195 m b T | R SRR et 2 s s e

Second subperiod: ‘

L 4.437 | 11.079 | 1.047 | 10.032 | .700 | 9.332 | 1:13.3 | 9.5 | 90.6 | 6.3 84.2
Average......... 887 | 2.216 .209 2.()()(‘. 000 888 ... s e i . 3

Entire after period: ' ‘ | ,

B s s = - - 9.030 | 22.571 | 1.563 | 21.008 | 1.470 | 19.538 | 1:13.3 | 6.9 | 93.1 | 6.5 | 86.6
Average......... 904 | 2.257 : .156 | | .
!

2.101 | T ROV SR S e
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasLe IX.—Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII—Continued.

[Averages are per day.]

No. 4.
S * - - 3 S . | Results expressed in
< < < 1 —
" = = - ~3 per cent of total sul-
= a = @ I 2 < =3 phur in terms of SOs.
] S = 3 = =~ 2
~ :.. 2. = = S o Q& . ; ; | 3
Bodoit 21 B 138|288 581 72 | S8R S
ey = = “a Ta | g Q@ :2 2 3:13 “ % ’gm
2 2 e Bl 8® | o8 |=3| S |33 |83
= - - o = 8 | 85 3| o |2ax
= = - = 5 = oM |8a |32 | g8 | Mg
5 |2 |2 |8 [£:] 8 |38 (SSiBnlaTia"
' g = = @ =} =) =
= = Z = 5 _ r= |Z |8 |R”R A
Fore period.
‘ ' l
First subperiod: 'Grams. Grams.| Grams.| Grams.| Grams.| Grams. Pk el P ol | P, el
Tatal e eca ks 4.391 10.964 | 1.382 | 9.582 | 0.799 | 8.783 |1:11.0 | 12.6 | 87.4 | 7.3 | 80.1
Average........ .878 | 2.193 .276 | 1.916 160 | L1.T0T |- coolne S SO LR o A
Second subperiod: ‘ |
TOLaL. gl - 4.914 | 12.271 | 1.641 | 10.630 .926 | 9.704 {1:10.3 | 13.4 | 86.6 | 7.5 | 79.1
Average........ .983 | 2.454 .328 | 2.126 J185 | L 941 | ... LSt e bt
Entire fore period: | ‘ |
Rokal- . o cn e 9.305 | 23.235 | 3.023 | 20.212 | 1.725 | 18.487 |1:10.7 | 13.0 | 87.0 | 7.4 | 79.6
Average........ .931 | 2.324 302 | 2.021 JI8 | L8380 | ... i e e o
Preservative period. l
First subperiod: |
TotAY: . eveine] 4.663 | 11.644 | 1.174 | 10.470 .805 | 9.665 |1:12.0 | 10.1 | 89.9 | 6.9 l 83.0
Average........ L933 | 2.329 2235 | *97podk |+ <181 1.988 | L Jarelinciutl iy BN (10T
Second subperiod: | |
Rotal. L o] 4.278 | 10.681 | 1.247 | 9.434 .887 | 8.547 |1: 9.6 | 11.7 | 88.3 | 8.3 | 80.0
Average........ .856 | 2.136 .249 | 1.887 JTT | 1700 . L e | e e
Third subperiod: | |
Total o lla ot 4.204 | 10.497 | 1.168 | 9.329 .825 | 8.504 {1:10.3 | 11.1 | 88.9| 7.9 | 81.0
Average........ .841 | 2.099 .234 | 1.866 A65 | LT0L .- ciaaile s e A T 1l
Fourth subperiod: | |
i IR S 4,335 | 10.824 | 1.484 | 9.340 .862 | 8.478 |1: 9.8 | 13.7 { 86.3 | 8.0 ' 78
Average........ .867 | 2.165 .297 | 1.868 AT2 | 1.686 |- -5 gl N | S faoeee
Entire preservative
period: l
Total = ianr ok 17.480 | 43.646 | 5.073 | 38.573 | 3.379 | 35.194 |1:10.4 | 11.6 | 88.4 | 7.7 | 80.6
AVOrBRO s o4 | .874 | 2,182 | -.254 | 1.920 ;  .160 | 1.760 I.....c..le oo ool e o e
After period. ‘ 1 l
First subperiod: |
EOREL A -k s | 4.695 | 11.723 | 1.130 | 10.593 873 | 9.720 (1:11.1 | 9.6 | 90.4 | 7.4 | 82.9
Average........ .939 | 2.345 226 | 2.119 JA70 | 1.D84 |- .. il S AN e
Second subperiod:
Total. .. os 4.180 | 10.438 | 1.091 | 9.347 .764 | 8.583 {1:11.2 | 10.5 | 89.5| 7.3 | 82.2
AVOLRER, = s ssnss .836 | 2.088 .218 1.869 88 | LiTIT ||evw s o e S fovnin
Entire after period: | | ‘
Tothl 5. it A | 8.875 | 22.161 | 2.221 | 19.940 | 1.637 | 18.303 [1:11.2 | 10.0 | 90.0 | 7.4 | 82.6
Average........ | . 888 | 2.216 222 | 1.994 164 l 1.880 (. o crd e e s R e N e

_h.'lll;



BENZOIC ACID AND BENZOATES.

1139

Tapre IX.— Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII—Continued.

[Averages are per day.]

®
No. 5.

& = a | = - : "—{T I -R-esults expressed in
& 2 ;s = - £ - per cent of total sul-
= » 5 2 S 2 == phurin terms of SO;.

= = % = ﬁ = _‘E: : N . i

. e LTal et w2l "o |82 (2 |2 |3 |2
Pel'l()d. ’e‘ ,E' ! Viw —5'¢ 74 Om‘ ;‘:-: n ) ;i 1.7: :7:
= = —_ - = K o8 | =58 8|38 |68
e 2 “ g z a3 s 5| | oa |2
| @ 3 | 8 3 3 & S® |85 |35 | 5 | #5
— - = P = - <0 | = Pl =P =R~ =

= = < = - = == < | © — =

& & 2 = = & g= [z (& |R |5
- A e | p

Fore period. '

First subperiod: !Grams. Grams. |Grams. |Grams. Grams. |(Grams. P. (‘!.I P.cl| P.ct. |P. et.
T a2.915| 7.279; 1.078 | 6.201 | 0.585 | 5.616 | 1:9.6 | 14.8 | 8.2 | 8.0 77.1
Average........ .583 | 1.456 .216 | 1.240 T AR SRR e i B SURRRY M

Second subperiod: |
5T RN 2.820 ; 7.042 | 1.153 | 5.889 .602 | 5.287 | 1:88 16.4(83.6| 85| 751
Average.........| .564 | 1.408 .231 | 1178 A5k R e Sy SRR T I UMW) KA

Entire fore period:

Pokal. ....:...-- a5.735 | 14.321 | 2.231 [ 12.090 | 1.187 | 10.903 | 1:9.2 | 15.6 | 84.4 , 8.3  76.1
Average. ....... Al Lan| 23| L8] 19| roeo)......:)......|..... ).l

Preservative period. ! w i

First subperiod: | |
e - 3.078  7.686 | 1.040 @ 6.646 .576 | 6.070 |1:10.5 | 13.5 | 86.5| 7.5 | 79.0
Average........ .616 | 1.537 .208 | 1.329 WS e W S TR ST T N RN S

Second subperiod: |
L e R a3. 421 | 8.542 | 1.201 | 7.341 .598 | 6.743 11:11.3 | 14.1 | 8.9 | 7.0 | 78.9
Average........ .684  1.708 .240 | 1.468 SOTY RN S T NECREEY RS RN SR

Third subperiod: l ‘ . |

SR 3.431 | 8.566 .838 | 7.728 .662 | 7.066 {1:10.7 | 9.8 |90.2| 7.7 825
Average........ .686 | 1713 .168 | 1.546 JI21 148 ]........ AR N SR S
Fourth subperiod: : § ;
T AR TS a3, 066  7.656 .877 | 6.779 .534| 6.245 |1:11.7 | 1L.5 | 88.5| 7.0 SL6
Average........ 613 1 L531 | .175| L1356 .107 | 1.249 N N e
Entire (frewrvative l
period:
B e = - e s 12.996 | 32.450 | 3.956 | 28.494 | 2.370 | 26.124 | 1:11.0 | 12.2 | 87.8 | 7.3 ‘ 80.5
Average........ .650 | 1.623 .198 | 1.425 <o 0 N L i S S TR S N (RO -
After period i f|

First subperiod:

ERORE. - e e s a2.953 | 7.374 .761 6. 613 971 6.042 [ 1:10.6 | 10.3 | 89.7 r f | ‘ S1.9
Average........ . 591 1. 475 162 | 1.323 2 0 L TR R el R SIS S A
Second subperiod: ‘
I < 5 & poios o 2.802 | 6.997 | 1.023 | 5.974 515 | 5.459 | 1:10.6 | 14.6 | 85.4| 7.4 | 780
RVERAES. . . - . . - .560 | 1.399 205 1.195 GO R T e LU R R e 1
Entire after period: i
B st e v - 5.755 | 14.371 | 1.784 | 12.587 | 1.086 | 11.501 | 1:10.6 | 12.4 | 87.6 | 7.6 | 80.0
Average........ . 576 | 1. 437 178 | 1259 ST B ot i) ais kg T W
‘ l

a Average added to complete record.




1140 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TaBLe IX.—Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Sertes VIII—Continued. )

[Averages are per day.]
No. 6.
| & - a | = 3 S .. | Results e d i
| 3 3 3 Q + xpressed 1n
! | = = -8 per cent of total sul-
@ | = = 2 |8 4 12 phur in terms of SOs.
= =~ ﬁ = { < Ba S_E‘ HE : =i
: = = — = & i E‘ o ne 's = S e P - '5
Period. = | Z 20 | Bo | Bo @ | 2 (g |B3.|3.|a.
i o n cm | Zwm = = | w4 @ | od
= 2 = i E o & °8 |5 | 2|38 |ES
It PN o e a S | 8a } |2 |83
2 | = = 3 5] po S |ER|3E | 35 BS
= | = - = o +¥ O = R |l a& | 3&
o [} O © — = <& o ] [=] e =
) ‘ &= Z = = — K" Z E = —
LD . | | oy -
Fore period. .
| |
First subperiod: Grams.! Grams. Grams. Grams. Grams. Grams. P.ct.|P.cl.|P. ct.|P.ct.
Total - = -5 4670 | 11.662 | 1.710 | 9.952 | 0.627 | 9.325 (1:14.9 | 14.7 | 85.3 | 5.4 | 80.0
Average.....-.. .934 | 2.332 .342 | |1.990 ’ 125 1 1.86D |:oa-oas o]t e e e N e
Second subperiod: l Y
Total. 2 5% 4.650 | 11.610 | 1.705 | 9.905 | .638 | 9.267 |1:14.5 | 14.7 | 85.3 | 5.5 | 79.8
AVErage: - o« .« -~ .930 | 2.322 341 | -LO8L] L1228 | L 8BS . o e e
Entire fore period: | |
Total. . e Xt 9.320 | 23.272 | 3.415 | 19.857 | 1.265 | 18.592 [1:14.7 | 14.7 | 85.3 | 5.4 | 79.9
Average........ .932 | 2.327 L342 | 1.986 | 127 | 1.850 | .- cei) o e et e
Preservative period: '
First subperiod: |
o, | IS 4.374 | 10.922 | 1.440 | 9.473 | .590 | 8.883 |1:15.1 | 13.3 | 86.7 | 5.4/ 81.3
Average. ....... B875| 2.184 |  .200| L8085 | .18 ! L7I7 (... vl e e
Second subperiod: | | ] w
iy el R A | 4.530 | 11.310 | 1.515| 9.795| .609  9.186 1:15.1 | 14.6 | 86.6 | 5.4 | 81.2
Average........ | .906 | 2.262 .303 | 1.959 122 18T |... e R e et
Third subperiod: ; !
Total. . i.05 0 4.509 | 11.259 | 1.583 | 9.676 .606 = 9.070 | 1:15.0 ) 14.1 [ 85.9 5.4 | 80.6
Average........ .902 | 2.252 317 | 1.935 121 | 1.8141]...1.00 5o cnnilonit nab it TR AL et
Fourth subperiod: ‘
TOtRE. .t et 4.289 | 10.709 | 1.359 | 9.350 .582 | 8.768 [1:15.1 | 12.7 | 87.3 | 5.4 ! 8L.9
Average........ 858 | 2.142| 273 | 1.870| .16 | 1.754 | o b .ol oo aeuiouus i e sl
Entire preservative } | 1 ]
period: ’ \
Tothlss B e 17.702 | 44.200 | 5.906 | 38.294 | 2.387 | 35.907 ' 1:15.0 | 13.4 | 86.6 | 5.4 81.2
AVOIOLY. . cndevss ' .885 | 2.210 .295 | 1.915 .119 . 1700 . s S D B e
After period.
First subperiod:
iy, N 4.118 | 10.282 L9161 9.366 571 | 8.795[1:15.4| 8.9 |91.1| 5.6 855
Average........ .824 | 2.056 183 1.873 .114 1. 780 1 .o e o] wxald e o ol s s o s
Second subperiod: |
TOURL. .sivinsnis a4, 080 | 10.210 981 | 9.229 .549 | 8.680 |1:15.8| 9.6 | 90.4| 5.4 | 85.0
AVOrage......-- BI8 | 2.042 196 | 1. 846 B T (o g R N s TR eeees skt A
Entire after period: : i
i iy IR 8.207 | 20.492 ‘ 1. 897 | 18. 595 1.120 | 17.475 |1:15.6 | 9.3 [ 90.7 | 5.5 | 8.3
Average........ 821 | 2.049| .190 | 1.860 | .112 | 1.748 R B, e e

a Average added to complete record.
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BENZOIC ACID AND BENZOATES. 1141

TaBLe IX.—Urine determinations—Ratio of preformed sulphates to ethereal sulphates

and neutrel sulphur, Series VIII—Continued.

% [Averages are per day.] .
N 4 -
6‘0 b l & ' 2 § S ; | Results expressed in
@4 >4 7 2 ~Z per cent of total sul-
z z = z 3 = =3 phur in terms of SO;.
= = = < 3 | o 1= — -
= =] = = = = = 23 U ' 1 !
o = = . 20 = = -E' o | 20 g i~ — = =
Period. o s 20 | =) S0 7 Tz = = = B
£ g - R | Zn | o = | =E | |22
a [ & |3 | 5 | 8% | °8 |B2| S |33 (8%
2 0 F | £ = g . 28 |8a |35 | o5 |8
Ss e e s 18 153|8 [57|E7|g"
& i & Z & - — | = = S = —
| e
Fore period. ‘ |
First subperiod: Grams. Grams., Grams.| Grams.| Grams. Grams. \P.ct.|P.ct.| P.ct. P.ct.
L et A | 4.423 |11.044 | 1.455| 9.589 | 0.622 | 8.967 | 1:14.4 | 13.2 | 86.8 | 5.6  81.2
Average........ .885 | 2.209 .291 | 1.918 S B R e RSTIEG (EERN ISSSCEN [REN ORe
Second subperiod: ; | i
R e - 4.576 | 11.427 | 1.908 | 9.519 .648 | 8.871 | 1:13.7 | 16.7 | 83.3| 57 77.6
Average........ .915 | 2.285 L O T RS By SRR SRS HERNN S M
Entire fore period: ’ | ‘
SR L o s | 8.999 | 22.471 | 3.363 | 19.108 | 1.270 | 17.838 {1:14.0 | 15.0 ’ 8.0| 5.7 80.3
Average........ .900 | 2.247 .336 | 1.911 Miboa g B 8 SR N G, TR g I
Preservative period. ; o
First subperiod:
L R 4.564 | 11.397 | 1.500 | 9.897 .598 | 9.299 |1:15.5| 13.2 | 86.8| 5.2 | 81.6
STa.. .. .. ... .913 | 2.279 .300 | 1.979 o Nk R0 SRS RRCR A T
Second subperiod: ;
B e i~ s« . 3.987 | 9.956 | 1.270 | 8.686 .588 | 8.098 |1:13.8 | 12.8 | 87.2 | 5.9 ! 81.3
Average........ | .797 | 1.991 254 | 1.737 TUARE R e KGR STIeR ECTINR A
Third subperiod:
R oh e - 3.796 | 9.178 | 1.108 | 8.370 .565 | 7.8051:13.8 | 11.7 | 88.3| 6.0 | 82.3
Average........ .759 | 1.896 .222 | 1.674 @SB SRR Y S N N
Fourth subperiod: l ‘
BRI s o ‘ 4.464 | 11.146 | 1.425 | 9.721 .603 | 9.118 |1:15.1 | 12.8 | 87.2! 5.4  81.8
Average........ .893 | 2.229 .285 | 1.944 LR S S ) TN RN SE LN .
Entire preservative | ' e | 5 P
riog: 1 ‘
Al . ......... | 16.811 | 41.977 | 5.303 | 36.674 | 2.354 | 34.320 | 1:14.6  12.6 87.4 5.6 SL.8
Average........ | -841| 2.000; .265| 1.834; .118| 1716 ..............|.. ...l
After period. | X e
First subperiod: :
RN o e s s v i - 3.603 | 8.997 1.054 | 7.943 .016.| 7.427 |1:14.4 | 11.7 | 8.3 | &7 82.5
Average........ ' .721 | 1.799 | .211 | 1.589 RN OAGERE ES SR SRR S
Second subperiod:
Sotal....... ce-sl 3.996| 9.978 | 1.489 | 8.489 | 505 | 7.984 | 1:15.8 | 14.9 | 85.1 51 80.0
Average........ . 799 x 1. 996 .208 | 1.698 | T S (SRR SR (RS .
Entire after period: ‘
R < v s o 7.500 | 18.975 | 2.543 | 16.432 | 1.021 | 15.411 | 1:15.1 13.4 | 86.6 | 54 81.2
Average........ .760 | 1.898 .254 | 1.643 | 4 R B S R PprIt IRS cae
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TaBLe IX.—Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII—Continued.

[Averages are per day.]

No. 8.
I : 2 2 | = z 9 Results ex i
e 3 3 3 g . pressed in
= ' =] @ 2 ' Cg per cent of totalsul-
| = Pa 5 .z 2 = == phur in terms of SOs.
| = | S = et = = =4 -g‘ -
| = =] [="D = = 2= _g—' | | ' .
; - 52 | 825 | 52 20 =2 |3 - |3 |B
Period. S = zQ o) =0 n o Z Bealke®. . |™ .
=) = 75} =17} %on Om - e R % |oa
2 B = 8 = g o8 |=5| 8 32 |58
3 ;.. < 3 = == I | a8 |2
- = + 3 & 50 o | BE |=8 | 5a | g
|~ 8 = 2 5 B0 Sa | 2a | 5aA
- + + = o) O = — = )
o | o < o s = | 8g | @ ° = =
B | B Zz | = 5] A | A= UTE PR S
Fore period. T ' ‘
‘ \

First subperiod: Grams. Grams. Grams. Grams. Grams.‘ Grams. P.a.|P.c | P. cb. | P.cls
Total. -2 sonsrt 4133 | 10.319 | 1.701 | 8.618 | 0.884 | 7.734 | 1:8.7 | 16.5 | 83.5 | 8. 74.9
Average........| 827 | 2.064 .340 | 1.724 CATT | 1 587 | o h s L e S e

Second subperiod: | { \

Total. .ntrih L | 41321 10.317 | 1.416 | 8.901 | 1.012 | 7.889 | 1:7.8 |13.7 | 86.3 | 9.8 76.5
Average........ | .82 2.063 | .283 | 1780 | .202| L578|........|.....l....ll..

Entire fore period: l ’ | ~
Total. o280 - 8.265 | 20.636 | 3.117 | 17.519 | 1.896 | 15.623 | 1:8.2 | 15.1 | 849 | 9.2 | 75.7
Average........ i .827 | 2.064 B12 | L7682 | 190 | L8623 |..csieol ot e

Preservative period. ‘ ‘ | |

First subperiod: 1 | | ‘

Foral. L& socich ' 4.373 | 10.920 | 1.637 | 9.283 | .895 | 8.388 | 1:9.4| 15.0 | 8.0 | 8.2 76.8
Average........ | -875| 2.184| .327| L85T| .179| L678 |........|....lieeeeiiifeenn.

Second subperiod: | ‘ |
ot b'o 7 IR S a4.253 | 10.620 | 1.454 | 9.166 | .745 | 8.421 | 1:9.4 | 13.7 | 86.3 | 7.0 | 79.3
Average........ .851 | 2.124 .291 | 1.833 140 | T.684 ... camn ] e

Third subperiod: | |
Potal. - oon il C 4113 10.271 | 1.406 @ 8.865 .823 | 8.042 | 1:9.813.7 | 8.3 | 8.0 | 78.3
Average........ | .823 | 2.054| .281| L7738 | .165| 1.608 |.......-fl. coCRlERRE SRRl

Fourth subperiod: | |
TOERLL s bk | 4,047 | 10.105 | 1.158 | 8.947 .967 | 7.980 | 1:9.7|11.5| 88.5( 9.6 | 79.0
Average......-. [ .809  2.021 « 232 1.789 .193 L8006 |. . . awe e o T

Entire é)reservative ‘ l

period: ‘, ‘ , | ‘
OB o A i | 16.786 | 41.916 | 5.655 | 36.261 | 3.430 | 32.831 | 1:9.6 | 13.5| 8.5 82| 78.3
Average........ | .839 | 2.006! .283 1.813 ¢ 192 1. 082 .. e ] e e e 1 S
Ajter period. | ’ |

First subperiod: ' | |
LOURL < o & s oo 4.074  10.173 .704 9. 469 .860 | 8.609 | 1:10.0 | 6.9 ; 93.1| 85/ 85.4
Average. ....... 815 | 2,085 | .141| L894| .13 172 [ ..ol ial e ntan e nnla s

Secoud subperiod: | '

d by 7 TS N 4. 182 | 10. 443 .809 | 9.544| .821| 8723 |1:10.6| 8.6 | 91.4| 7.9 ‘ 83.5
Average........ .836 | 2.089 . 180 1. 909 104 | 1.T4B |.u.snivnlsnnhr b R R IS e det

Entire after period: | '
DORRLS 5 e e 8.256 @ 20.616 1.603 = 19.013 1.681 | 17.332 1 1:10.3 | 7.8 | 92.2 | 8.2 | 84.1
AVETRRE. . o 'v's caln . 826 2. 062 . 160 1. 901 2168 | L.783 |..cocia]esenanlarnincteacans jreis

a Average added to complete record.
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TaBLE IX.— Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Sertes VIII—Continued.

[Averages are per day.]

No. 9.
s | @ Q w - o Results expressed in
a < ]
. 8 = 1 : § per cent of total sul-
z v < z ;3 5 §g phur in terms of SO;.
] I 7 Lo 8 ]
=) = g. .‘; 'g‘ EN 2—9‘ ' [ ' !
h = 2 - B =V 20 | B2 |83 |~ =1 =
Period. = = 80 | 80O 20 m | o2 |3 |5 2 |3
= B n o0 Zm Lo | « g 2@ [ _ @ :g
= | B | Z 2 | 8° | o8 |B2|_5 5|85
= S 8 - 5 R SE | 8R | zE  Z£ | 2=
— —_ = — = o - O = § | & —_ = = l c =
o o 2 =3 - = o= o =) - =
= S - ] - g= |z | |m |8
Fore period. | |
First subperiod: Grams.| Grams. Grams.| Grams. Grams. Grams. P.ct.|P.ct.| P.ct.|P.ct.
Total. . .(24.833 | 12.068 | 1.197 | 10.871 | 0.748 | 10.123 | 1:13.5 | 9.9 | 90.1 | 6.2  83.9
Average .| 967 | 2.414| .239 | 2.174 gt TS A L R T ICTUNRCRN S
Second subperiod: \ |
Satal - . 4.753 | 11.869 | 1.202 | 10. 667 .765 | 9.902 [1:12.9 ] 10.1 | 89.9| 6.4 | 83.4
Average RN .951 | 2.374 .240 | 2.133 2 i1 i B A S0 L S (RO [l ISR
Entire fore period: { | '
otal. .- 9.586 | 23.937 | 2.399 | 21.538 | 1.513 | 20.025 | 1:13.2 | 10.0 | 90.0 | 6.3 | 83.7
Average ........ .959 | 2.39%4 .240 | 2.154 . 151 l R SRR s DT o e S e
Preservative period. |
First subperiod: i 1
T @4.860 | 12.135 = 1.402 | 10.733 .789 | 9.944 [ 1:12.6 | 11.6 | 88.4 | 6.5 | 81.9
Average........ WL AET) 30 A7) 158 | L9 |i-......)......)|...... P WL
Second subperiod: - y
EROR -~ - 4,464 | 11.147 | 1.166 | 9.981 718 | 9.263 | 1:12.9 | 10.5 | 89.5 | 6.4 | 83.1
Average. . .893 | 2.229 .233 | 1.996 i 10 AR BT o) ITTSR SO O SN S S e
Third subperiod | |
Eosal . ... 5.219 | 13.032 | 1.582 | 11.450 .866 | 10.584 [ 1:12.2 | 12.1 | 87.9 | 6.6 | 81.2
AvVerage. ....... oM 28] .36 2W0) .178| ANT)........|...... Lavracs Pruaty. O
First, second, and ‘
third subperiods |
R 14.543 | 36.314 | 4.150 | 32.164 | 2.373 | 29.791 | 1:12.6 | 11.4 | 88.6 | 6.5 | 82.0
Average. ....... ool 281 27| 2144] 181 L988 ). i ool deeo oo
After period. ‘ {
First subperiod: “
R . - . 49019 | 12.282 | 1.354 | 10.928 774 | 10.154 | 1:13.1 | 11.0 | 89.0 | 6.3 | 8.7
Aver, 084 | 2.456 | .271| 2.186 T SR el e BN R
Second su pcriod | : .
e T S 4.810 | 12.010 | .757 | 11.253 .810 1 10.443 | 1:12.9 | 6.3 I 93.7 6.7  87.0
Average........ 962 | 2.402| .151 2. 251 Ll (e ST (R e L e I Al
Entire after period |
Y R R 9.720 | 24.292 | 2.111 | 22.181 | 1.584 | 20.597 | 1:13.0 | 8.7 | 91.3 | 6.5 | 84.8
Average........ 073 | 2,420 .21 } 2218| .158| 2000 |........}ccco.eueeilennn.. L

a Average added to complete record.
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UEN

NVCE OF FOOD PRESERVATIVES ON HEALTH.

TaBrLe I1X.— Urine determinations— Ratio cf preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII—Continued.

[Averages are per day.]

WNo. 10,
; 5 3 < 3 2 2= Results expressed in
@ @ @ - @ per cent of total sul-
| b = 8 = == hur in terms of SO
)] wn = b5} - ) = p (O 3.
= < = It 3 = =
B~ = 2, o 'g‘ =) 2,9.‘ " g [ '
: = = "5 o = 2 —_— ] i) 'a — 2= '5
Period. = = 20 20 =le) ) o@ |3 2 2. |®
,g* %‘ 7} Zn 2 gz - G l=22 | .3 oz
= | B |3 3 | 8° | 2§ |22 | 2|35 |53
=2 = 2 3 5 0o 2¥ ER | zE 55 2=
E 1B |2 |5 |2 |§ |E8 8B
5 | H Z - =] g g= |Z |8 (A |8
\
!
Fore period. ‘ | | I

First subperiod: Grams. Grams. Grams Gram Grams. Grams. 'P a.| Pia} P. .| P.ct.
Total .......... 3.861 | 9.641 | 1.483 | 8.158 | 0.661 | 7.497 |1:11.3 154 | 846 | 6.9 | 77.8
Average......... 772 | 1.928 . 297 ‘l 1633 | 132 | 1400 |..., . el U ReR T R R

Second subperiod: u | i
Tokal .. vl 3.842 | 9.504 | 1.331 | 8263 |- .713| 7.550 |1:10.6 | 13.9 | 86.1 | 7.4 | 787
Average......... .768 | 1.919 .266 | 1.653 <1431 1 BT0 | e e e B

Entire fore period: | ‘ | |
Total. .. ssasul 7.703 | 19.235 | 2.814 | 16.421 | 1.374 | 15.047 | 1:11.0 | 14.6 | 85.4 | 7.1 | 782
Average........ .770 | 1.924 .281 | 1L 642 JAB7 | Lo 805 |- ot Al e

Preservative period. | ‘ , | N i

First subperiod: | | | |
d i /0. ! IR COPR R 4.394 | 10.971 | 1. 280 | 9.691 779 | 8912 |1:11.4  11.7 | 8.3 | 7.1 | 8L2
AVOIBED. - = uirn s .879 | 2.194 .256 | 1.938 A58 ] LT82 |- c s i e TR S S

Second subperiod: f | l |
TORAL: . o 4,236 | 10.577 | 1.248 | 9.329 .753 | 8576 |1:11.4 | 11.8 | 882 | 7.1 | 8l.1
Average........ 847 | 2115 .250 | L8668 .51 LIS ... .. eule e

Third subperiod: } | | | ,

d i 7 | Bl 3.555 | 8.877| 1.268| 7.609 | .664  6.945|1:10.5 14.3 | 85.7 | 7.5 782
Average........ s A 1.775 2541 L5622 L1331 L3889 |.....ccolini o UloREe At et

Fourth subperiod: ’ ‘ 1 . |
Total. . .. =551 3.244 | 8100 | 1.092| 7.008, .613 | 6.395|1:10.4 | 13.5 | 86.5| 7.6 | 79.0
Average........ 649 | 1620 | .218 | 1.402 | 123 | L279|...........foeeaeifeeenn -

Entire {)reser\'ative ‘ ' } ;

period: w '
Pokal. o L i 15.429 | 38.525  4.888 | 33.637 | 2.809 | 3 0.828 | 1:11.0 | 12.7 | 87.3 | 7.3 | 80.0
Average......... C771 | 1.926 |, .244 ‘ 1.682 { .140 | L o4l ... .l sttt a e s
After period. ;

First subperiod: [ |
i NS 3.674 | 9.174 .572| 8.602| .732| 7.870|1:10.8 | 6.2 | 93.8| 80 | 8.8
Average......... . 735 1. 835 s 114 1. 720 JJ46 | 1 874 | < cionin]esonminle i el bt

Second subperiod- ] '
ROIBL .U 3. 654 9. 124 1.166 | 7.958 .724 | 7.234|1:10.0| 128 | 87.2| 7.9 | 79.3
Average.......- 731 1. 825 . 233 1. 592 b, 145 L ART: |k o L e LA (- S PN

Entire after period: i i |
TOTAL. . < oxiiresnt 7.328 | 18. 298 1.738 | 16.560 | 1.456 | 15.104 | 1:10.4 9.5 | 90.5| 80| 8.5
Average........ | .733| 1830 .174| 1.656 } 146 | 1.510 |........ Jevsa e e ; .....

| |




BENZOIC ACID AND BENZOATES.

1145

TaBLE IX.— Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII—Continued.

[Averages are per day.]
.
No. Y. L
I ‘s = 2 z z S . | Results expressed in
LE) | u'OJ 5 ? : % :é | per cent of total sul-
= o 5 z 3 | & £= | phurintermsofSO;.
=] < = — 5 ,_Q.‘ L-'g‘ ——— =
=~ f -~ 2, 3 = S s or ; : e :
L s | 2 g9 = 3 =5 | 20O B2 |3 — = =
Period. = = a2l 20 390 | =@ S @ = = .12 .12 .
=~ = 7} =] “n O m g . n B @ | om
394 | 3 iy z - -k od | <4 S |E8 B
o il - £ % ofo |£8 | 3[23 (83
= = z = = g g= |2 & |’ |8
Fore period. I
First subperiod: Grams. Grams. |Grams. |Grams. |Grams. Grams. h P.ct.| P.ct.| P.ct.|P.d.
- L 5.189 | 12.956 | 1.925 | 11.031 | 0.559 | 10.472 [ 1:18.7 | 14.9 85.1| 4.3  80.8
Average........ 1.038 | 2.591 .385 | 2.206 Syl TR LR el S (R I R
Second subperiod: | |
Potnl.... .. ..c...) 4.569 | 11.409 | 1.381 | 1D.028 .009 | 9.519 | 1:18.7 | 12.1 | 87.9| 4.4 | 83.4
Average........ ' .914 | 2.282 ool B SRR N RS RGN SN S R
Entire fore period: ‘ :
g 9.758 | 24.365 | 3.306 { 21.059 | 1.068 | 19.991 | 1:18.7 | 13.6 86.4 | 4.4 R82.0
AVEIaee. - - .- - .976 | 2.437 .331 | 2.106 AR A AR IR e I TS (! (I SRR R
Preservative period. , !
, |
First subperiod: | |
LT R S 5.357 | 13.375 | 1.298 | 12.077 .634 | 11.443 | 1:18.0| 9.7 | 90.3 | 4.7 | 85.6
Average........ 1.071 | 2.675 .260 | 2.415 Lo o SR R RE R S S
Second subperiod: | . | :
« o T R 4.655 | 11.624 | 1.258 | 10. 366 .044 | 9.822 11:18.1 | 10.8 | 89.2 | 4.7 | 84.5
Average........ 1| 2:25| .2m| 2073| .m0 rees| ... .|......|...". Al
Third subperiod: | | |
G Y e 5.437 | 13.577 | 1.040 | 12.537 .656 | 11.881 | 1:18.1 7.7 1 92.3| 4.8 | 87.5
Average........ 1.087 | 2.715 <208 | 2 507 S e RN R B SRR R P
Fourth subperiod:
4 5.241 | 13,087 | 1.244 | 11.843 .618 | 11.225 [ 1:18.2 | 9.5|90.5| 4.7 | 85.8
Average........ 1.048 | 2.617 . 249 | 2. 369 pil G R T Ut CIPE SRR it SR
Entire greservative A
period:
i 20.689 | 51.663 | 4.840 | 46.823 | 2.452 | 44.371 1:18.1 ' 9.4 | 90.6 | 4.7 | 85.9
Average........ 1.034 | 2.583 .242 | 2.341 e g e [ PSR IS PSR FRIAERY S
After period. ;-— J B S T
First subperiod: ‘
0 T e 5.027 | 12. 553 1.489 | 11.064 .599 | 10.465 | 1:17.5 | 11.9 | 88.1 48|83 4
Average........ 1.005 | 2. 511 |- 208 | 2 213 i AT B ol TGN (SRS LRI SCRR B
Second subperiod: ,
O T 5.223 | 13.041 | 1.804 | 11.237 .476 | 10.761 | 1:22.6  13.8 | 86.2 37|85
Average........ 1.045 | 2. 608 . 361 2. 247 oo I S 1 - e (SN SR S .
Entire after period: | | | o=k
B, 5 e - <5 10.250 | 25.504  3.203 | 22.301 075 | 21.226 | 1:19.7 | 12.9 | 87.1 | 4.2 | 82.9
Average 1.025 | 2.55 AL B RAB |l i]innras]icsama]onnnas

. 108 ‘ 2.123



1146 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TaBLE 1X.—Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII—Continued.

[Averages are per day.]

No. 12.
S I3 a \ - ’ § 2, | Results expressed in
B | @ | = | & — 2 | percent of total sul-
@ ] H | = R | g = | phurinterms of SO;.
= = 2 | = a2 ==
~ "~ roh 3 = [= 3 o & ¥ - Fi- @
= = = 3 —_ Lle) ,f‘, =] — — | |
Period. = = B0 | 2o 395 @ oa |3 =.|8 |8
_e" E‘ 4} gm :Cl) _2 7] ,‘_‘.o . wm 2 | @ o ®|
8 | B |3 | g | 8% | °8 |gB| 2 |3= |52
— — ~ - 2 s 0 = } | Px |8
= = - | = o o e |Salgd | 54 | e
+ e = s < = =c = SR aa |5~
o (=} < k= - = < o ) <) ) =
= & | =& - = = A= |z |e |m |3
‘ |
Fore period. ‘ | !
‘ l
First subperiod: Grams. Grams. Grams. Grams., Grams. Grams. P.ct.| P.ct.| P.ct.|P.ct.
Toked . . v, i 4.507 11.254 | 1.696 @ 9.558 | 1.123 | 8.435 | 1:7.5| 15.1 | 84.9 | 10.0 | 74.9
Average........ .901 | 2.251 ( .339| 1.912 235 | TP L s ] R e
Second subperiod: | | ‘
Total. o X s 4.605 ' 11.499 | 1.525 | 9.974 | 1.061 | 8.913 | 1:8.4| 13.3 | 86.7 | 9.2 | 77.5
Average........ .921 | 2.300 .305 | 1.995 | L83 R LR ey EEP PP
Entire fore period: 1 | } 1
TOMRY - o e eati il 9.112 | 22.753 | 3.221 | 19.532 | 2.184 | 17.348 | 1:7.9 | 14.2 | 85.8 | 9.6 | 76.2
Average........ 911 | 2,275 |7 .322 | 1.953 218 | 1.73D |i..caiacl e e e - e
Preservative period. |
First subperiod: 1 | |
Total- s <sani ot 5.277 | 13.177 | 1.719 | 11.458 | 1.149 | 10.309 | 1:9.0 | 13.0 | 87.0 | 8.7 | 78.2
Average........ | 1.055 | 2.635 .344 | 2.292 230 | 2,002 ... caged] e DNEPSERE O
Second subperiod: | | I
Total . 4.883 | 12.192 | 1.535 | 10.657 987 | 9.670 | 1:9.8 | 12.6 | 87.4 | 8.1 | 79.3
Aversge.....--- | 977 | 2.438 307 | 2.131 97 | 1988 | i e I TR | e
Third subperiod: | ’
Total. .o 2 i o 4.925 | 12.298 | 1.839 | 10.459 9563 | 9.506 (1:10.0 ( 15.0 | 85.0 | 7.7 | 77.3
Average........ L0985 | 2.460 .368 | 2.092 A1 | L .. R e
Fourth subperiod: | | |
Total, 5 % el = 4.146 | 10.353 | 1.172 | 9.181 923 | 8.268 | 1:8.9|11.3 | 88.7| 8.9 | 79.8
Average. . ...... 820 | 2.071 | “.234( 1.800 | .185 | 1.882 (... .|l Rl
Entire Xreservutive ; | '
period: | ‘ |
Torall s mr o, . o 19.231 | 48.020 | 6.265 | 41.755 | 4.012 | 37.743 | 1:9.4 | 13.0 | 87.0 | 8.4 | 78.6
AVOrRES. -5 5ve T 002 | 2,401 .313 l 2.088 Foo.201 ) 1 BUT |- oo e e
After period. ’
First subperiod: ’
otk . -2 A5 | 4.195 | 10.474 | 1.225 | 9.249 71| 8.478 11:11.0 | 11.7 | 88.3 | 7.4 | 80.9
Average........ 839 | 2.095 | .245| 1.850 TR TI0W0: |- . o] R e
Second subperiod: ! |
Tobal. .o vevsras 4.199 10.485 @ 1.681  8.804 730 | 8.074 [1:11.0 | 16.0 | 84.0 | 7.0 | 77.0
AVOXage. . <. e .840 | 2.097 .336 | 1.761 MO | 1.610 oo R e lenene
Entire after period: ' ‘ | ‘
Toval.: s oo ass 8.394 | 20.959 = 2.906 18.053 | 1.501 | 16.562 [ 1:11.0 | 13.9 | 86.1 | 7.2 | 79.0
AVerage.....i. - .839 | 2.006 .201 | 1.805 | S| LOOBE s i e : ............ : .....




BENZOIC ACID AND BENZOATES.

1147

TaBLE I1X.— Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII—Continued.

SUMMARIES.

[Averages are per man per day.]

Nos. 1. and <.

|

o 0 - a 3 S .  Results expressed in
o N ¥ 9 > LB | R 3 per cent of total sul-
| = z H z % g2 | 82 phur in terms of SO;.
BT = Z = g B s } EE] b ! i
e * 32 = = $ = 8 1= J a0 | 88 |= ol — ~
Period. | 4 = 20 ) 30 A 5@ |2 3. |B.|B.
‘ ,_Q.." ,9.‘ 0 | 2, D on O m a2 . w B w | Om
ot 0 S R EPa B E 48 | 88 |5 °2 |58 |88
| % I e - (5] = < = = o= ==
e 3 2 "'I'= 5 %0 o | B8 |zd |54 |
3 3 = 3 = . B8 |27 | 8a|2a E&
l o o o o = = R= @ |©° - S
| & = z = = = r= |2 |8 |R |~
| ‘ ‘
Fore period. | I | |
!

First subperiod: ‘Grams. Grams. Grams. 'Grams. Grams. lGrams. [ P.ct.|P.ct.| P.ct. |P.ct.
U R | 8.822|22.028 | 3.016 | 19.012 | 1.583 | 17.429 | 1:11.0 | 13.7 | 86.3 | 7.2 | 79.1
AVerage: ...-.-- | .882 | 2.203 .302 | 1.901 =01l L o s R e SO IS WIS WSS IR

Second subperiod: | : |
el . . 9.781 | 24.424 | 3.477 | 20.947 | 1.832 | 19.115 [1:10.4 | 14.2 | 85.8| 7.5 783
AVeAgE. .. .. ... .978 | 2.442 .348 | 2.095 MR DR SCRER . ] KR

Entire fore period: | ; | ‘ l '
T A 18.603 | 46.452 | 6.493 | 39.959 = 3.415 | 36.544 | 1:10.7 | 14.0 86.0| 7.4 787
Average........ 030 | 20323 | .325| 1ess| .17 | neew |||l

Preservative period. [ ‘ ; |

First subperiod: j { '

LN e . 9.393 | 23.456 | 2.266 | 21.190 | 1.620 | 19.570 (1:12.1 | 9.7 | 90.3| 6.9 | 8.4
Average........ 930 | 2346 | .227| 2119 .162| LOS7 | ......|eo_eeiiideeeiii]enen.

Second subperiod: ‘ \ ‘ | \ |
L DR B 9.013 | 22.504 L2991 1 19.513 | L 692 | 17.821 |1:10.5 | 13.3 | 86.7 7.5 | 79.2
AVarage. ....... 901 | 2.250 | .299 | 1.951 L Rl W [T LR A SRS (SRR

Third subperiod: ! ‘ ‘ f \
etal . 8. 971 ; 22.401 | 2.514 | 19.887 | 1.669 | 18.218 | 1:10.9 | 1.2 88.8| 7.5 | 8L.3
Average. ... ... 807 | 2240 .251| 1.980| .187| 1.8 | ... .| ... |o..odeeeiioene

Fourth subperiod: . ‘ | | | |
BRI s = v o< - = < 9.013 | 22.505 | 2.874 | 19.631 1. 684 | 17. 947 1:10. IR I BER ] &b, T
Average........ 901 | 2.251 | .287 | 1.963| .168 | 1.795 THEHEGE, WS USSR DY

Entire preservative | | ‘ |

period: | , |
Total............ 36.390  90.866 | 10.645 = 80.221 6. 665 73.5%;1:11.0, 11.7 | 883 | 7.3 | 80.9
Average........ | -910| 2.272 1 .266 | 2.006 & .167 | 1.839 .............. ] BERRG Rt
After period. ‘

First subperiod: : ’ J
) . 9.006 | 22.488 | 2.409 | 20.079 1.582 | 18.497 [ 1:11.7 | 10.7 | 89.3| 7.0 | 8.3
Average........ 901 | 2.249 241 2,008 e R e T e ST SCTNN eriarie| SRTERL PO

Second subperiod: ‘ |
O . s 8.153 | 20.358 | 2.296 | 18. 062 1.472 | 16.590 { 1:11.3 | 11.3 | 887 7.2 | 8L.5
Average........| . 815 2. 036 230 1. 806 . 147 T S R ¥ ) A focons

Entire after period: 1 | |
G, TR S 17. 159 @ 42. 846 4.705 @ 38. 141 3.054 | 35,087 [ 1:11.5 | 11.0 | 89.0 .1]8L9
Average........ .868 | 2.142 .235 | 1.907 o e I o (SSCRAN, e TR S e
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasLe I1X.— Urine determinations—Ratio of preformed sulphates to ethereal sulphates
and neutral sulphur, Series VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.]

Nos.1, 2,4, 5, and 6.

|

—«: @ = 2 | @ Q . Results expressed in
o . s 5 o o il Ve 8 per cent of total sul-
| = z o ek R [ 23 phur in terms of SO3.
EEEEENEENE RS- e
Period. | 6 = 23 2= Ele] % oa | g S.|8.|8.
= = n =S ‘ D S @ iy o = ®n | Ow
= =, TR 2t o = K 8 | =15 2|3 |88
=1 &2 |8 o |8 [ & | BB
g 4 8 |8 (et A 5 | 58 |2%| &R | &=a 5"
=) (=} o © — & < <v =} - =
‘ & & 7z = ) = = - Z & = —_
——— , s . ‘
Fore period. ‘ ; | !
| |
First subperiod: Grams. Grams.|Grams. Grams.| Grams.| Grams. P.ct.|P.ct. |P.ct. P.ct.
Totall Lo it 1 21.655 | 54.074 } 7.714°| 46.360 ! 3.751 | 42.609 [1:11.4; 143 | 8.7 | 6.9 ] 8.8
Average.. ....... .866.| 2.163:| .300] 1.854 | .150{ 1.704 | o S
Second subperiod: I
ol Saues 23.337 | 58.273 | 8.640 | 49.633 ; 4.166 | 45.467 |1 1:10.9 | 14.8 | 85.2 | 7.1 78.0
AVErage. . -« s «x- . 933 \ 2.331 | .346 1.985 | .167 1. 819 |- o o S R i e
Entire fore period: | ‘ ’
Total. o0 44.992 |112.347 | 16.354 | 95.993 | 7.917 | 88.076 [ 1:11.1 | 14.6 | 85.4 | 7.0 | 78.4
AVErage.... .-« 900 | 2.247 | .327 | 1.920 B8 | 1ST62 ], o N S [5e--
Preservative period. | l | |
|
First subperiod: ! , ‘
Eotal: itk Soet 22.832 | 57.015 | 6.879 | 50.136 | 3.619 | 46.517 | 1:12.9 | 12.1 | 87.9 | 6.3 | 81.6
Average........ 913 | 2.281 | .275| 2.005| .145| 1.861 [o..o.oo.femoiiafnenna]s 0
Second subperiod: | \ ‘
Tobal 8. 2.t | 22.932 ’ 57.258 | 7.888 | 49.370 4.036 | 45.334 | 1:11.2 | 13.8 1 86.2 | 7.0 | 79.2
Average........ L917 ‘ 2,200 | .316 | 1.975 . 161 18IS o e o i Lt
Third subperiod: | | ‘
d i r 2 SRS ERE e 22.861 | 57.082 | 6.886 | 50.196 | 4.067 | 46.129 | 1:11.3 [ 12.1 | 87.9 | 7.1 | 80.8
Average........| .914 l 2.283 | .275 | 2.008 163 | ' 1.840 . . dE o
B e
First, second, :mdl l
third subperiods: | [
otal e | 68.625 171.355 | 21.653 [149.702 | 11.722 |137.980 | 1:11.8 | 12.6 | 87.4 | 6.8 | 80.5
\verage........ 915 | 2.285| .280| 1.906 | .156 | L.84DY...5. .ol uninieunenRe
After period. I ’
First subperiod: l
Total. —ounitins 21.622 | 53.980 | 5.659 | 48.330 | 3.861 | 44.460 (1:11.5 | 10.5 ( 89.5 | 7.2 | 82.4
Average........ .Xh) 2.160 .226 | 1.933 A4 L LTTD o oiorsnelas s b e
Second subperiod: ‘
Potal. ... .5c.aue 20. m,o 51.580 | 6.041 | 45.548 | 3.558 | 41.990 | 1:11.8 | 11.7 | 88.3 | 6.9 | 81.4
Average........ .826 | 2.064 | .242 1. 822 ; .142 1.680 [.s cuscnslonennmbe tanie] i s n e
Entire after period: | | | |
Total: . itn s 42.282 [105.578 | 11.700 | 93.878 | 7.419 | 86.459 | 1:11.7 | 11.1 | 88.9 | 7.0 | 81.9
AvVerage........ . 846 l 2.112 . 238 1. 878 . 148 1.729 i .......... RS [0 O | MR LR
| | |




‘TABLE IX.—

BENZOIC ACID AND BENZOATES.

and neutral sulphur, Series VIII—Continued.

SUMMARIES—Continued.

1149

Urine determinations—Ratio of preformed sulphates to ethereal sulphates

*
[Averages are per man per day.]
Nos. 7 to 12.
] i 7 v | a
= 2 % 2 z © . | Results expressed in
+ 2 'y ¢ ! " % Sl per cent of total sul-
B = = P | = = =5 phur in terms of SO3.
@ = g 2 | = = 2 |- ] , I
-~ = = = = 58 | 88 | . ; W
A = = 9 | 98 | B ag | 83 (9 |~ 3 |3
Period. e s 20 2o 50 ) o2 | & L e
=] = e7] =177} o 0w < o n £ % O m
.a 'E — @ 'E = B E ‘ < - : D - O -
2 | E |3 g | 3° [ %E (78| 3|35 |55
2| 2 |5 |2 |2 |& |5 8|25 |55 |55
o o &) o = = = R=] o o |¥ =
Fore period.

First subperiod: Grams.|Grams. Grams. Grams. Grams. |Grams. P.ct.|P.ct.|P.ct. P.ct.
T R 26.946 | 67.282 | 9.457 | 57.825 | 4.597 | 53.228 | 1:11.6 | 14.1 | 85.9 | 6.8 | 79.1
Average......... .898 | 2.243 315 | 1.928 Mgt i e O S A (RS N B P e

Second subperiod: |
e R 26.477 | 66.115 | 8.763 | 57.352 | 4.708 { 52.644 |1:11.2| 13.3 | 86.7 | 7.1 | 79.6
Amerage. . ....... .883 | 2.204 .292 | 1.912 157 1.755 Eaiet ket ety motetetebd Rl

Entire fore period :
Total -~ - - .- 53. 423 (133.397 | 18.220 |115.177 | 9.305 |105.872 | 1:11.4 | 13.7 | 86.3 | 7.0 | 79. 4
Average......... .800 | 2.223| .304| 1.920| .155 ] L R SEERT ARTVEE RONEE CURENY RGN

. I e —

Preservative period.

First subperiod:

Total. .. ........ 28.825 | 71.975 | 8.836 | 63.139 | 4.844 | 58.295 | 1:12.0 | 12.3 87.7 | 6.7 | 81.0
AVErage. ........ L961 | 2.399 .295 | 2.105 . 161 L L P T T T R

Second subperiod: |
IR <. 5 s e o « 26.478 | 66.116 | 7.931 | 58.185 | 4.335 | 53.850 | 1:12.4( 12.0 88.0| 6.6 | 81. 4
ANOrage. ... ...-- .883 | 2.204 .264 | 1.940 SR et g Ll e (S SRRTE] . (RS ) S

Third subperiod | | ‘
onals . - .. 27.045 | 67.233 | 8.243 | 59.290 | 4.527 | 54.763 | 1:12.1 | 12.3 | 88.2 | 6.7 | 81.5
Average......... 902 | 2,241 .275 | 1.976 st R R s S S IR RO i SR E,

First, second, and

third sul)perwds ‘
S 82. 348 1205. 324 | 25.010 (180.614 | 13.706 [166.908 | 1:12.2 | 12.2 | 88.0 | 6.7 | 81.3
Average......... .915 | 2.281 .278 | 2.007 . 152 0 et 1 B TS T, & TR RN
After period. | 5 i —_' '

First subperiod: ’

D 25.492 | 63.653 | 6.398 | 57.255 [ 4.252 | 53.003 |1:12.5 | 10.1 | 89.9 | 6.7 | 83.3
AYSTRRe. ... .. . 850 | 2.122 | .213 1.909 | .142 ILa T ...............................

Second subperiod: | |
otal. ... ..-.... 26. 064 | 65. 081 7.796 | 57.285 4.066 | 53.219 | 1:13.1 ' 12.0 | 88.0 | 6.2 | 81.8
Average......... 869 | 2.169 | .260 L TR L R Ve o 7 B (RIS I R IRERT R SN

Entire after period: ‘ | | j
oAl ... s 51. 556 [128.734 | 14.194 [114.540 | 8.318 (106.222 | 1:12.8 | 11.0 | 890.0 | 6.5 | 82.5
Average.........| 850 | 2.146 .237 | 1.909 139 ' k1Y R T LRI SR A ] RN

.33()0—1{1111. S84, pt 4—Ob—-b
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TasLe IX.— Urine determinations—Ratio of preformed sulphates to ethereal sulphates

and neutral sulphur, Sertes VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.]

Nos. 1 to 12, omitting No. 3.
C‘? a - a3 § & Results expressed in
w 0 @ = per cent of total sul-
- = H z 8 o 8 phur in terms of SO3.
< < = - = E o N
5 | 08 [ B 3: | BB 22 [ 12 |2 |3
Period. 2 g a0 | Bo [ B9 @ | 88 |8 |[3.|8.(3.
g 1.5 @1 8% | 3® | 83 | 55 |_5|=8|<8 |28
= = ~ a3 g% @0 —3 » | 26 7o
o ko 8 : 3 8= } | Pa|=a
= 3 - = ) %0 L) SR |39 | 82 | B2
et = = + = b — = S8 SR B~
5 | = Z 3] = = = Z 3 \ = =
Fore period.

First subperiod: Grams. Grams. Grams. Grams.| Grams.| Grams. Pl P.ek | P.ct, | Pk,
Total. .o sa-ia 48.601 121.356 | 17.171 |104.185 | 8.348 | 95.837  1:11.5 | 14.1 | 85.9 | 6.9 | 79.0
Average......... .884 | 2.206 .312 | 1.894 S 15 P (R e s e

Second subperiod: | |
TolaY. il 49.814 124.388 | 17.403 |106.985 | 8.874 | 98.111 | 1:11.1 | 14.0 | 86.0 | 7.1 | 78.9
Average......... .906 | 2.262 316 | 1.945 161 | LT84 s R bl e

Entire fore period: | |
Tokal -z a5 08.415 (245.744 | 34.574 1211.170 | 17.222 |193.948 | 1:11.3 | 14.1 | 85.9 | 7.0 | 78.9
AVEIBED. . o o= .895 | 2.234| .314 | 1.920 BT | L 788 |- oo e

Preservative period. l

First subperiod: i
Total. ..ot 51.657 (128.990 | 15.715 (113.275 | 8.463 (104.812 [ 1:12.4 | 12.2 ( 87.8 | 6.6 | 81.3
Average........-- .939 | 2.345 .286 | 2.060 L 154 15900 |o - csminclon il ot o

Second subperiod: ‘

Totald- ..o | 49.410 [123.374 | 15.819 107.555 | 8.371 | 99.184 | 1:11.8 | 12.8 | 87.2 | 6.8 | 80.4
Average......... .898 | 2.243 .288 | 1.956 B2 | B [ s T v

Third subperiod: | ' :
Total............| 49.906 (124.315 | 15.129 (109.486 | 8.594 |100.892 | 1:11.7 | 12.2 [ 88.1 | 6.9 | 81.2
AVOrage. ... =-- 1.803 | 2.26 2.275 1. 991 . 156 LB . coonadens it e el e

First, second, and

third subperiods:
Total. .. . [150. 973 |376.679 | 46.663 [330.316 | 25.428 (304.888 | 1:12.0 | 12.4 | 87.7 6.2  80.9
Average. ........ | .9156| 22831 .283| 2002 ] .156| 1848 | otiil o
After period.

First subperiod:
el Lo 47.114 |117.642 | 12.057 (105.585 | 8.113 | 97.472 [ 1:12.0 | 10.2 | 89.8 | 6.9 | 82.9
AVEPARR. .. ... s .857 | 2.139 .219 [ 1.920 A8 | T L2 |« e aas ] R TR o e e < sun

Second subperiod:

TOLOL & ot tin 46.724 [116.670 | 13.837 |102.833 | 7.624 | 95.209 | 1:12. 11.9 | 8.1 | 6.5 | S1.6
Average. ....... 850 | 2,121 | 252 L0130 | LT

Entire after period: ! ‘

ROUAL. . ot o b i | 93.838 |234. 312 | 25.804 (208.418 | 15.737 |192.681 | 1:12.2 [ 11.1 | 88.9 | 6.7 | 82.2
AVOrRED. . -2z orai .853 | 2.130 .235 | 1.895 148 | L.TBR |oaveoonialce st R e el A
1
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MICROSCOPICAL EXAMINATION OF THE URINE.

The numbers used in representing the relative occurrence of micro-
scopic bodies have the same values as in the previous parts of this
bulletin, namely, none, 0; very few, 1; few, 2; fairly numerous, 3;
numerous, 4; extremely numerous, 5.

DISCUSSION OF OBSERVATIONS.

In Table X are given the results of the microscopical examination
of the urine.

Uric acid crystals and urates.—In the case of No. 1 uric acid erystals
are found only on two occasions, both in the preservative period. In
the case of No. 2 there are a few in the fore period. In the case of No.
3 they exist only in the preservative period, a very few being found
on two occasions. In the case of No. 4 they do not exist in the fore
period and are present at all observations in the preservative period,
reaching “fairly numerous’ as a maximum. Nos. 5,6,9, 10, 11, and
12 show no uric-acid crystals whatever during any part of the obser-
vation. Nos. 7 and 8 have uric-acid crystals only during the preserv
ative period, and then only very few were observed. The percentage
figcures for relative occurrence show 16.7 in the fore period, 37.1 in
the preservative period, and 4.4 in the after period.

The existence of urates is not revealed by the microscope in any
case with any of the men during the whole period of observation.

Crystals of calcium oxalate.—These crystals are present in all cases
during the different periods of the observation, with the exception of
No. 8. They are less numerous in the cases of Nos. 4, 9, and 12.
The figures for relative occurrence again show an increase in the pre-
servative period and a decrease in the after period.

Crystalline phosphates.—Crystalline phosphates are found in a few
cases, notably Nos. 10 and 11. They are found in only one instance
in the fore period, namely, the case of No. 10. The figures for relative
occurrence show an increase in the preservative period but the data do
not warrant very much importance being attached to them.

Amorphous phosphates.— Amorphous phosphates are found in a few
instances, notably in the cases of Nos. 10 and 11.  They occur more
often in the preservative period, except in the cases of Nos. 2, 5, and
9 when they appear in the after period. The expression for relative
occurrence shows a slight increase in the preservative period and this
is further augmented in the after period.

Epithelial cells.—The epithelial cells are present quite uniformly
throughout the whole period of observation. A few are uniformly
pl‘(‘S(‘nt in the pl‘('svr\'uti\'(' p('riml in the cases of Nos. 3. 4. 5.6, and 7.
They were fairly numerous throughout in the case of No. 2, and for the
other members a very few were found at some observations and a few
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ST BENZOIC ACTD AND BENZOATES. 1153
TaBLe X.— Microscopical examination of the urine, Series VIII.
(None, 0; very few, 1; few, 2; fairly numerous, 3; numerous, 4; extremely numerous, 5.
- | Fore | Preservative | After | Fore = Preservative After
period. period. period period. period. period.
= | b s bt o . e |
No. 9 Tl 12179 No. ' gy \ X - o S B
SREaEER R 2 1813 (3|4]d
H = B | | B = - by | B | B
e e ] < ] s || o, 2 g | & c a3
< < = — - < < |2 |2 |3|=
URIC-ACID CRYSTALS. AMORPHOUS PHOSPHATES.
: l I 1 : T,
] SEEa - s b0} elle oo 0. 0 0 0 0 0
L RS ! 2 0o 0 ‘ AR O 0 0 0 0| 2 1
B e e m e = 0 1 0 1| 0 ' BRGNS D e e 0 0 0 1] 0 0
L G T S S A BT B i ol ol 3| o|®| o
B el -~ v v o = 0 0 SRRy | O O o St iidmia v = 0 0 0 0 0 5
e SR ' o0( 0] 0| AR S e A R 0 0 0 0| O
A e B R 0| O] 0 | 1| .0 U G A N S T 0 0 0 0 0 0
B e 2% -« wv - 0 0 1 0 l 0 Ly | 1 S SOl L 0 0 0 0| 0 0
e (® ol of of..... N AU e o] 0f 0]..... 1| 3
LR R || ol o0 gL ot ol olie..~.... . ... 4 0 8. 2151 2
B s o = o5 v 0 0 oj 0 O g1 ey EEPRET SRR SR 0 0 3 5] 4 0
R . | 0| 0| o o of of12:Il 11Tl 0O 0 0 00 0
7 el S, SRS S P, IS N | pe— - - SN S
Total..... i 2 | 3| 5| 5| 1| o Total. . ... 40 8! 8|12 n
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rence.......... 16. 67 37.14 4.35 rence..........| 33.33 45.71 100. 00
| s i
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- T AR 2 3 ' 3| 1| 2 b e B K R ' | 2 1 2} 1] a1
C e S SR 1 2 | WS- 0 s Da2i . e 2 3 31a3| 2| a2
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TasLe X.— Microscopical examination of the urine, Series VIII—Continued.

(None, 0; very few, 1; few, 2; fairly numerous, 3; numerous, 4, extremely numerous, 5.)

i Fore = Preservative After Fore | Preservative | After
period. period. period period. period. period.
o . ) . | . .
— I~ . ~ | = b - . ~ —_
(o | N » | g o [~ ] %
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MICROSCOPICAL EXAMINATION OF THE BLOOD.

Table XI contains the data showing the number of red and white
corpuscles and the percentage of hemoglobin in the blood as observed
for the three periods.

INDIVIDUAL DATA.

In the case of No. 1 it is seen that there is a progressive increase in
the number of red corpuscles in the preservative and after periods.
There is a diminution in the white corpuscles in the preservative
period and the same number is found in the after period as in the pre-
servative period. The percentage of hemoglobin is slightly diminished
in the preservative period and increased in the after period.

There are no data for the fore period in the case of No. 2, but an
increase both in the number of red and white corpuscles is shown in
the after period. The percentage of hemoglobin remains the same in
the two periods.

The data for No. 3 show a marked diminution in the number of red
corpuscles in the preservative period and an increase in the number of
white corpuscles. There is a very slight increase in the number of red
corpuscles in the after period over the preservative period and a
marked decrease in the number of white corpuscles. There is no
difference in the percentage of hemoglobin in the blood in the fore and
preservative periods, but an increase is recorded in the after period.

No. 4 shows a decrease in the number of red and white corpuscles in
the preservative period and the decrease in red corpuscles is continued
in the after period, while the white corpuscles return in the after
period to the same magnitude as in the fore period. There is a very
slight decrease in the percentage of hemoglobin in the blood in the
preservative and after periods as compared with the fore period.

The case of No. 5 shows a notable decrease of nearly 2,000,000 in
the number of red corpuscles in the preservative period. The number
increases in the after period but does not reach that of the fore period.
The decrease in the number of white corpuscles in the preservative
period is also very marked and followed by a slight decrease in the
after period. There is a slicht increase in the hemoglobin in the pre-
servative period with a return in the after period to the figure of the
fore period.

The data for No. 6 also show a decrease in the number of red cor-
puscles in the preservative period and an increase in the after period.
The white corpuscles are increased very considerably in the preserva-
tive period and show a decrease in the after period. The hemoglobin
increases slightly both in the preservative and the after periods.

In the case of No. 7 there is a marked increase of over a million in
the number of red corpuscles in the blood in the preservative period
and this number is somewhat increased in the after period.  There 1s
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also a marked increase in the number of white corpuscles during the
preservative period and a very slight increase in the percentage of
hemoglobin. In the after period the hemoglobin remains unchanged.

No. 8 shews a marked increase in the number of red corpuscles in the
preservative period and a very decided decrease in the after period.
There is also a slight increase in the number of white corpuscles in the
preservative period and a marked decrease in the after period. The
percentage of hemoglobin is less in the preservative period. than in
either the fore or after periods.

In the case of No. 9 there is a decrease in the number of red cor-
puscles in the preservative period and an increase in the after period,
and the same is true of the number of white corpuscles. There is a
very marked decrease in the quantity of hemoglobin in the preserva-
tive period and a return to normal in the after period.

No. 10 shows an increase in the number of red corpuscles both in the
preservative and after periods. There is a very marked decrease in
the number of white corpuscles in the preservative period which is not
wholly restored in the after period. There is a notable deficiency of
hemoglobin during the preservative period.

No. 11 shows a decrease in the number of red corpuseles in the
preservative period and an increase in the after period. There is
an increase in the number of white corpuscles in the preservative
period and a decrease in the after period. The hemoglobin in the
preservative and after periods is very slightly increased over that of
the fore period.

In the case of No. 12 there is again an increase in the number of
red corpuscles in the blood during the preservative period and a
decrease in the after period. The number of white corpuscles is also
slightly greater in the preservative period and markedly less in the
after period. The hemoglobin is slightly greater both in the pre-
servative and after periods than in the fore period.

SUMMARIES.

A summary of the data for Nos. 1 to 6, inclusive, who received
benzoic acid, shows that the number of red corpuscles in the blood
is very notably diminished in the preservative period, while in the
after period it rises again almost to the number of the fore period.
The number of white corpuscles is very slightly diminished in the
preservative period and still further decreased in the after period.
There is practically no effect produced upon the hemoglobin either
in the preservative or after periods. The conclusion to be drawn
from this summary is that there is a tendency on the part of the
benzoice acid to diminish the number of red corpuscles in the blood.

[From the summary for Nos. 7 to 12 it is seen that there is a nota-
ble increase in the number of red corpuscles in the blood and the
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increase continues, though not to the same extent, in the after period.
There is scarcely any change in the number of white corpuscles in
the blood in the preservative period but a diminution of the number
of white corpuscles occurs in the after period. There is scarcely any
change produced in the percentage of hemoglobin in the blood.

The conclusion drawn from this series of data is that there is a
tendency on the part of the preservative, when administered in the
form of benzoate of soda, to increase the number of red corpuscles
in the blood, accompanied by a very slight increase in white corpuscies.

In this connection attention should be called to the fact that
no particular significance was attached to the count of the blood
corpuscles in this study, and for this reason it was made only once
during each of the periods. The data, however, show that not
enough attention was paid to this particular phase of investigation.
In one instance in the administration of benzoic acid the number of
red corpuscles was increased, while in two cases in the administra-
tion of the benzoate of soda the number of red corpuscles was de-
creased. Therefore in the interpretation of the data these facts
must be kept in mind. While the general effect of the benzoic acid
appears to be to diminish the red corpuscles and that of the ben-
zoate of soda to increase their number, there are exceptions in the
individual data. Before drawing a final conclusion respecting this
matter it would be desirable to repeat the test, making daily counts
of the blood corpuscles in order that the accidental variation which
may take place in a blood count might be eliminated. It may be
further suggested that the tendency to increase the red corpuscles
shown by the benzoate of soda may have arisen from the greater
alkalinity of the blood induced by the soda rather than from any
specific action of the compound as a whole.
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TasrLe XI.—Averages, by periods, of corpuscles and hemoglobin in the blood,

Series VIII.

No. 1. I No. 2.
| White White
- . cor- cor-

R - I;%dsflg;' puscles Hem- I;?gc‘ig' puscles| Hem-
per cubic | PeT | CBlO- | norcubic | Per | oglo-
millimeter| cubic bin. millimeter cubic bin.

* milli- | milli- |
meter. meter. 1
! 'y |
1904. Perel. | Per ct

Fore period........c.c-c--- Apr.19to20.... 3,770,000 | 5,595 L R L R B

Preservative period........ May6tol1l..... | 4,415,000 | 5,318 94 | 5,100,000 | 7,922 | 98

After paxiod.. .. -« ooaatis, ' May 18t020.... 4,955,060 | 5,318 97 | 5,670,000 | 7,978 ‘ 98

Period. Date No. 3. No. 4

1904. f 1

Fore pariod s e weo e i Apr.19to20..../ 5,130,000 | 5,595 92 | 5,625,000 | 7,257 97

Preservative period........ May6toll..... 4,765,000 | 5,817 92 | 5,470,000 | 6,316 96

After period. - - .. sl May 18t020.... 4,780,000 | 4,377 94 | 4,960,000 | 7,257 96

Period Date. No. 5 No. 6

1904. | I

Foreperiod.. .o k.l Apr.19to20....| 6,150,000 9,861 9 | 5,570,000 | 9,529 96

Preservative period........ | May6toll..... 4,395,000 | 6,482 97 | 5,125,000 | 11,357 97 .

After period.= 2 - . . .2 ¢ { May 18to20....| 5,390,000 | 6,371 96 | 5,620,000 | 8,199 98

Period. Date No. 7 No. 8

1904. I | !

Fore period -t a . o UL Apr.19to20....| 4,275,000 | 7,091 96 4,875,000 6,260 97

Preservative period........ May6toll..... 5,250,000 ’ 9,473 97 = 5,575,000 ' 6,703 a6

After period............... May 18to 20....| 5,380,000 | 7,147 97 4,535,000 ‘ 5,263 97

Period. Date. | No. 9 No. 10

1904. | |

Foreperod...... . . osb Apr.19t020.... 5,060,000 | 6,537 98 | 4,670,000 | 9,473 99

Preservative period........ May6toll..... 4,640,000 | 6,039 93 | 5,425,000 | 6,039 95

Aftor patiod .. . Lvaii i nrs May 18 to 20....| 5,525,000 | 7,424 98 | 5,775,000 | 8,310 97

Period. } Date. ‘ No. 11 No. 12,

1904. |

Fore potiof.«.L. .o unadenins Apr.19to20....| 5,495,000 6,205 95| 5,285,000 | 8,365 094

Preservative period........ May6toll..... 5,285,000 = 7,590 96 | 5,750,000 | 8,919 95

Atlar Neriof . xvoinnsos ey May 18to 20...., 5,775,000 | 6,043 96 | 4,695,000 I 6,039 06

SUMMARIES.

' Nos. 1 o 6. Nos. 7 to 12. Nos. 1 to 12.

White White e - White
T Red cor- | corpus- . .| Red cor- corpus-| ed cor- corpus- 2
Period. puscles per  cles per l(!‘,;g_ puscles per | cles per (l)“lgz' puscles per cles per l(:elrg_

cubic mil- | cubie Ihin cub ¢ mil- | cubic lgin cubic mil- cubic 7 )

limeter. | milli- | "' | limeter. | milli- * | limeter. | milli- :

meter. ‘ meter. meter.

Fore period: P.ch. . ! P. ot ol
g T ) R a26,245,000 | 37,837 | 476 | 29,660,000 = 43,9¢1 | 579 055,905,000 | 81,768 | 1,055
VBRI & o v sy 5,249,000 | 7,567 95 | 4,943,333 | 7,322 97 | 5,082,273 | 7,433 96

Preservative period: : .

IRRTRRY o sl e v o1 20,270,000 | 43,212 574 J 31,925,000 | 44,763 | 572 | 61,195,000 87,975 1,149
AVOTARE . oo, 4,878,333 | 7,202 | 96 | 5,320,833 | 7,461 | 95| 5,009,583 l 7,331 a6

After period:

ol e NS 31,375,000 | 39,500 | 579 | 31,685,000 40,226 | 581 63,000,000 79,726 | 1,160
AVErage. ......... 5,220,167 | 6,583 | 97 = 5,280,833 6,704 097 | 5,255,000 | 6,644 07
a Five men only. b Eleven men only. ¢ Twelve men.

N
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METABOLIC PROCESSES.

NITROGEN BALANCE.

INDIVIDUAL DATA.
No. 1.

In the case of No. 1 the average daily content of nitrogen in the
feces in the fore period is 0.68 gram, in the preservative period 0.73
gram, and in the after period 085 gram. There is a slightly larger
quantity of nitrogen, however, in the food in the preservative period
and the weight of dry feces decreases. The increase in the quantity
of nitrogen in the feces in the after period over the fore period is
probably due to decreased assimilation, as the weight of the dry
feces increases, indicating a tendency in this case to increase the
excretion of nonmetabolized nitrogen. The quantity of nitrogen
appearing in the urine is greater in the preservative period and con-
siderably diminished in the after period. The percentage of nitrogen
excreted in the feces in both the preservative and after periods is
greater than in the fore period, while in the urine a slightly larger
percentage is excreted during the preservative period and a decidedly
smaller percentage in the after period than in the fore period. The
balance is positive in all cases and amounts to 0.53 gram in the fore
period, 0.39 gram in the preservative period, and 1.41 grams in the
after period.

No. 2.

In the case of No. 2 the quantity of nitrogen excreted in the feces
1s increased in the preservative and in the after periods over the
fore period, the larger increase occurring in the preservative period.
The amount in the urine is practically the same in the fore and the
after periods, but is increased about 1 gram in the preservative
period. The total excretion of nitrogen in both feces and urine is
increased 1.32 grams during the preservative period, while in the
after period the increase as compared with the fore period is only
0.32 gram, showing a tendency to return to the original conditions.
The nitrogen excreted in the feces is 1.76 per cent greater in the
preservative period and 1.42 per cent greater in the after period
than in the fore period. The percentage excreted in the urine
increases 4.44 per cent in the preservative period and 4.78 per cent
in the after period as compared with the fore period, making a total
percentage increase in elimination of 6.2 in both feces and vrine in
the preservative and after periods as compared with the fore period.
The balance is positive in all cases and amounts to 1.65 grams in
the fore period, decreasing to 0.44 gram in the preservative period
and to 0.42 gram in the after period. These data would indicate a



1160 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

decided increase in the excretion both of the metabolized and non-

metabolized nitrogen.
No. 3.

In the case of No. 3 the quantity of nitrogen excreted in the feces
is somewhat increased in the preservative period and notably dimin-
ished in the after period as compared with the fore period. The
quantity of nitrogen in the urine is practically the same in the fore
and in the preservative periods, and less in the after period. The
total nitrogen in the feces and urine is almost exactly the same in
the fore and the preservative periods and about 1 gram per day less
in the after period. The percentage data show that in the feces
the nitrogen exeretion i1s greater in the preservative period and
decidedly less in the after period. In the urine it is again greater
in the preservative period and notably less in the after period. In
both feces and urine the excretion is 3.52 per cent greater in the
preservative period, and 9.39 per cent less in the after period than
in the fore period. The balance is positive in all cases and amounts
to 1.35 grams, 0.73 gram, and 3.03 grams daily for the three periods,
respectively. These data are excluded from the summaries, as the
subject became ill in the third preservative subperiod and the ad-
ministration of the benzoie acid was discontinued.

No. 4.

In the case of No. 4 there is a slight decrease in the quantity of
nitrogen in the feces in the preservative period and also in the after
period.  There is a slight decrease of nitrogen in the urine in the
preservative period, but in the after period it is almost the same as in
the fore period. In the feces and urine together there is a decrease
of nitrogen of 0.41 gram in the preservative period and a very slight
decrease in the after period, as compared with the fore period. Ex-
pressed in percentages it is seen that the percentage excretion of
nitrogen in the feces is almost the same in the three periods. The
percentage excretion of nitrogen in the urine is greatest in the fore
and after periods, with the same relation for the total percentage,
the ficures being 99.31, 95.88, and 99.63 for the three periods,
respectively.  The high percentage of excretion in the fore and after
periods is deserving of note in this connection. The daily balance is
positive throughout and amounts to 0.10 gram, 0.58 gram, and 0.05
oram, respectively, for the three periods. The nitrogen equilibrium
is well maintained in this case, there being a tendency to increase the
assimilation of nitrogen slightly.

No. 5.

The case of No. 5 shows a marked increase in the exeretion of nitro-
oen in the feces both in the preservative and after periods over the
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increase in the balance in the preservative period, notwithstanding
the decrease in the nitrogen ingested.

No. 8.

The data for No. 8 indicate an increase in the amount of nitrogen
excreted in the feces both in the preservative and after periods.
There 1s a similar increase in the metabolized nitrogen execreted in
the urine, giving an increase in total elimination of about 1 gram
daily in the preservative period and of 1.32 grams in the after period
as compared with the fore period. The nitrogen ingested increased
0.47 gram 1n the preservative period and only 0.3 gram in the after
period. The largest percentage excretion in the feces occurs in the
after period and the smallest in the fore period, and the same relative
excretion is given for the urine. The balance is positive in the fore
and preservative periods, and negative in the after period, the ficures
being 0.54 gram, 0.05 gram, and —0.48 gram for the average daily
balance in the three periods. This marked continuous decrease in
the balance is the more important when the variations in the nitrogen
ingested are considered

No. 9.

The balance sheet for No. 9 shows a decrease in the quantity of
nitrogen excreted in the feces in the preservative period and a restora-
tion of the quantity to even more than the original amount in the
after period. There is an increase in the quantity of nitrogen excreted
in the urine in the preservative period and a slightly greater increase
in the after period. In both feces and urine the average daily amounts
excreted in the fore and preservative periods are the same, while the
average amount excreted daily in the after period is greater.
Expressed in percentages the smallest excretion of nitrogen in the
feces is in the preservative period and the largest in the after period.
In the urine the percentages excreted in the fore and in the preserva-
tive periods are almost identical, while that for the after period is
increased. The balance in all cases is positive and its magnitude is
1.55 grams, 2.03 grams, and 1.09 grams, respectively, for the three
periods.  These data are in marked contrast to those for No. 8, but
it will be noted that the increased balance is accompanied by an
increased ingestion of 0.48 gram daily in the preservative period,
exactly the increase in the balance.

No. 10.

The table for No. 10 shows an increase in the quantity of nitrogen
excreted in the feces both in the preservative and after periods.  The
quantity of nitrogen excreted in the urine is almost the same for the
fore and preservative periods, and is but slightly greater in the after
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period. The total elimination of nitrogen in the feces and urine is
slightly greater both in the preservative and after periods than in the
fore period, notwithstanding the fact that the quantity ingested in
the preservative period decreases 1.13 grams daily. This is brought
out by the percentage data, which show an increased excretion in the
preservative period of 1.18 and 8.8 per cent in the feces and urine,
respectively. In the after period the nitrogen in the feces again
increased while that in the urine decreased but still exceeded the
figure for the fore period. In both feces and urine the largest per-
centage excreted is in the preservative period and the smallest in the
fore period. The balance is positive in all cases and is abnormally
high, being 3.59 grams in the fore period, 1.87 grams in the preserva-
tive period, and 2.46 grams in the after period. The decrease in the
balance exceeds the decrease in nitrogen ingested by 0.59 gram daily.

No. 11.

The data for No. 11 show an increase in the excretion of nitrogen in
tho feces and in the urine for both the preservative and after periods
as compared with the fore period. There is, however, a continuous
increase 1n the nitrogen ingested. The largest percentage of nitrogen
excreted in the feces is in the preservative period, and the smallest in
the fore period, and the same is true of the percentage of nitrogen
excreted in the urine. The balances are positivein all casesand unusu-
ally high, amounting to 2.59 grams in the fore period, 0.91 gram in
the preservative period, and 2.03 grams in the after period. In this
case the balance decreases despite the increase in the nitrogen ingested.

No. 12.

In the case of No. 12 the nitrogen excreted in the feces in the three
periods is almost identical. There is a slicht increase in the quantity
excreted in the urine in the preservative period and a marked decrease
in the after period. In feces and urine together the largest quantity
of nitrogen is excreted during the preservative period and the smallest
in the after period. The largest percentage of nitrogen excreted in
the feces is in the after period and the smallest in the preservative
period. The largest percentage of nitrogen occurring in the urine is
in the preservative period and the smallest in the fore period. Con-
sidering both feces and urine, the largest percentage of nitrogen is
excreted in the preservative period and the smallest in the fore period.
The balances are positive and abnormally high in all cases, being 3.60
grams, 2.06 grams, and 2.36 grams daily for the three periods, respec-
tively. There 1s also a slight decrease in the nitrogen ingested in the
preservative period and a very marked decrease in the after period.
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SUMMARIES.

The summaries give the data for Nos. 1 and 4 throughout the whole
period of observation and for Nos. 1, 2, 4, 5, and 6, excluding the
fourth preservative subperiod. The men thus compared received the
preservative as benzoic acid. The summary for Nos. 7 to 12 allows
a comparison of the average effect of the preservative administered as
benzoate of soda, while the mass effect on Nos. 1 to 12 (omitting No. 3)
is shown in the final summary covering the entire observation with the
exception of the fourth preservative subperiod.

The figures for Nos. 1 and 4 show a very slight increase in the quan-
tity of metabolized and nonmetabolized nitrogen excreted in the pre-
servative period, which is less than the increase in nitrogen ingested.
The percentage data show a slight decrease in total elimination
amounting to 1.15 per cent in the preservative period. In the after
period there is a slight increase in the percentage of nitrogen excreted
in the feces and a decrease in the metabolized nitrogen excreted and
in the total excretion, the nitrogen in the food remaining practically
constant as compared with the fore period. The balances are all
positive and show a slight increase throughout.

The data for Nos. 1, 2, 4, 5, and 6 show a slight increase in the
quantity of nitrogen excreted in the feces during the preservative
period, while the amount excreted in the after period is almost exactly
that of the fore period. There is a notable increase of the nitrogen
excreted in the urine in the preservative period, while in the after
period the quantity is slightly less than that of the fore period. In
the feces and urine together 13.90 grams of nitrogen are excreted in
the fore period, 14.44 grams in the preservative period, and 13.55
orams in the after period, an increase of 0.54 gram daily in the pre-
servative period. In this connection, however, it is to be noted that
the daily average amount of nitrogen ingested increased 0.38 gram
daily, again decreasing in the after period. The percentage data
expressing this relation show that 7.69 per cent of the nitrogen occurs
in the feces in the fore period, 8.01 per cent in the preservative period,
and 7.68 per cent in the after period. In the urine the relative per-
centages excreted are almost the same for the three periods, being
slightly greater in the preservative period and slightly less in the after
period than in the fore period. The balances are positive in all cases
and have a magnitude of 0.81 gram, 0.65 gram, and 0.97 gram, re-
spectively, for the three periods, thus showing a small decrease in the
balance in the preservative period notwithstanding the inerease in the
amount ingested. This summary shows a slight increase in the
quantity of nitrogen excreted both in the feces and the urine in the
preservative period (1.18 per cent), but this increase in itself is hardly
of sufficient magnitude to demonstrate that the benzoic acid produced
an injurious effect upon aitrogen metabolism.
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The summary for Nos. 7 to 12, inclusive, who received benzoate of
soda, shows that the amount of nitrogen excreted in the feces is almost
the same for the fore and preservative periods, while it is slightly
increased in the after period. There is a tendency to increase the
excretion of nitrogen in the urine during the preservative period,
amounting to 0.70 gram daily, while in the after period the amount
excreted 1s almost the same as in the fore period. In the total excre-
tion there is an increase in the quantity of nitrogen excreted during
the preservative period, amounting to 0.73 gram daily, while there is
a tendency shown in the after period to return to the original condi-
tions. In this case the average ingestion increased 0.31 gram daily
in the preservative period and decreased in the after period. The
largest percentage of nitrogen excreted in the feces is in the after
period and the smallest in the fore period. In the urine the largest
percentage of nitrogen excreted is in the preservative period and the
smallest in the fore period, and the percentages of total elimination
also show an increase in the preservative period and a slight further
increase in the after period. The balances are positive in all cases
and their magnitudes are 2.11 grams, 1.69 grams, and 1.51 grams,
respectively. The decrease of 0.42 gram daily in the balance is the
more marked since the nitrogen ingested increased 0.31 gram daily.
These data indicate a slight tendency on the part of the benzoate of
soda to increase the excretion of the metabolized and nonmetabol-
ized nitrogen.

The mass action of both the benzoic acid and the benzoate of soda
1s shown in the summary for the eleven men. This summary indi-
cates a very slight increase in the quantity of nitrogen in the feces in
the preservative and after periods. There is an average increase of
nitrogen in the urine in the preservative period of 0.59 gram daily,
while in the after period the amount excreted is less than in the fore
period. In the feces and urine 13.82 grams of nitrogen are excreted
daily in the fore period, 14.47 grams in the preservative period, and
13.75 grams in the after period, an increase of 0.65 gram daily in the
preservative period. The increase in nitrogen ingested was 0.35
gram daily. The largest percentage excretion of nitrogen in the
feces is in the after period and the smallest in the fore period.
The largest percentage of nitrogen excreted in the urine is in the pre-
servative period. The balances are all positive and of very nearly the
same magnitude, being 1.52 grams, 1.22 grams, and 1.26 grams daily,
for the three periods, respectively, a decrease of practically 0.30 gram
in connection with which the increased ingestion of 0.35 gram daily
should be noted. While the average data do not show any great dis-
turbance of the nitrogen metabolism there is a uniform tendency to
decrease the nitrogen balance, while the amounts ingested were

23360—Bull. 84, pt 4—08——9
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slightly increased. The percentages of metabolized and nonmeta-
bolized nitrogen excreted in the preservative period are both increased,
especially the metabolized nitrogen, which increases about 2 per cent
in the preservative period for Nos. 1 to 12, excluding No. 3.

A review of the individual sheets shows that in seven out of the
twelve cases an increase of total nitrogen excreted, in both feces and
urine, occurs in the preservative period while in five of these cases
there is an increase in the nitrogen ingested in the food. The
increased elimination, however, exceeds the increase in ingestion.
All of the data, therefore, show a slicht tendency on the part of
the preservatives employed to retard the assimilation of the
nitrogenous constituents of the food and to increase slightly the
katabolic activities.

TasLe XII.—Nitrogen balances for Series VIII.

[Averages are per day.]

Nk,
1 | 2 3 4 5 G 7 8 9

[ eS - In Ben-

, In o 1 “a%fi‘ 51 Tn In | feces | Bal- | ‘gzoie

Period. Infood.| scces. | urine urine | feces urine = and | ance | gej
g . (2+3)’_ (7=+1). (3=1).| urine | (1—4). | admin-
| | (1), istered.

Fore period. 1‘

First subperiod: Grams. | Grams., Grams. | Grams. Perct. Perct.|Perct. | Grams.! Grams.
Nt A RO 64. 70 2. 66 58. 26 60.92 | 4.11 | 90.05 | 94.16 |+ 3.78 1 0.0
AVeIALE .. . o opbnmcrians 12. 94 .93 11. 65 12,08 | co o nofoin - e R + .76 .0

Second subperiod:

PO e 71. 60 4.13 65. 93 70.06 | 5.77 | 92.08 | 97.85 |+ 1. 54 S0
AVOERLO: < - 1o ao 14. 32 .83 13.19 14, QF1. oo ] o) + .31 .0
E = i |

Entire fore period: I I
POtAL S s e 136. 30 6.79 | 124.19 130. 98 ‘ 4,98 | 91.12 | 96.10 [+ 5.32 S
AVerage. .....univianan- 13. 63 .68 12. 42 1810 [ iremin e e iay + .53 .0
Preservative period.

First subperiod:

Totak: it e o e s 71. 33 4. 30 66. 44 70. 74 6.03 | 93.14 | 99.17 |+ .59 5. 00
AVOTARS . - . - st e s 14. 27 . 86 13. 29 1A 1B | oo waofonsina Al atan + .12 1. 00

Second subperiod:
b0 R ST SR 68, 35 2. 81 61. 18 63. 99 £.11 | 89.51 | 93.62 |+ 4. 36 7. 00
AVBIREO . - v s atws mrnnas 13. 67 56 12. 24 1% 80" |. csian oS senanlsnn i + .87 1. 50

Third subperiod:

LOLRL . st i aa o Mk 71. 62 1. 51 65. 87 70.38 | 6.30 | 91.97 | 98.27 [+ 1.24 10. 00
AVOLREO i« . itnins o e s siiorns 14. 32 .90 18. 17 34 08 s ihmvalsvana Sln i + .24 2.00

Fourth subperiod:

ROURL. s s et 68, 80 2.95 64. 36 67. 31 4.20 1 93.55 | 97.83 |4+ 1.49 12. 50
AVELREO Js-v == s'ounsssnbes 13. 76 59 12. 87 13.40 1. iacnss boras o waille g ninis \‘+ 30 2,50

Entire preservative period: |
TOtaL. L oit s Bl 280. 10 | 14.57 257.85 | 272.42 | 520 | 92.06 | 97.26 |4+ 7.68 35, 00
AVIIARE ¢ » s s inosniscsss 14. 01 .73 12. 89 1. 08 | acvnals s amunnl s + .39 1.75

After period. 7 1 - 7 - k] <

First subperiod:

g b IR W F S L 70. 40 4. 20 58. 42 62, 62 5,07 | 82.08 | 88.95 |+ 7.78 't
AVErage. .....coovvenen. 1408| .84 1L.68| 1283 |.......|......-]-ohuuet + 1.56 .0

Second subperiod: ,

g R R, S S 66, 23 4.28 | 55.64 59.92 | 6.46 | 84.01 | 90.47 [+ 6. 31 L0
1L P S 13. 25 .86 | 1113 11,08 i o vannlint sl oni 4+ 1.25 .0

Entire after period:

AT S v Bo v P s aa A A 136. 63 8.48 [ 114.06 | 122.54 | 6.21 | 83.48 [ 89.69 [+14. 09 .0
AVEPRIEE . < isonnnassenshs 13. 66 .85 11.41 1828 |ven avaliliwnnd feion st + 1.41 .0
LT B | e
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:
TaBLE XII.— Nitrogen balances for Series VIII—Continued.
| [Averages are per day.]
» Os - =
| jria ' S0 "5 s 5| 6 7 8 9
; ] In Ben-
» Period. l T Vi Inafneges In | In | feces Bal-  zoic
Infood.| coros | urine T urine | ieces | urine | and | ance | acid
, ‘ L iy (2+3) {(2+1). (3=1). urine ' (1—4). admin-
‘ | 3 | (4=1). istered.
. Fore period. . | ‘
First subperiod: Grams.  Grams. Grams. | Grams. |Per ct. Per ct. Per ct. Grams. Grams.
L T 93.17 6.71  73.13 79.84 | 7.20 | 78.49 85.69 +13.33 0.0
T el LAl mel 1wl + 2.66 0
Second subperiod: , ‘ ,
Lo T e 101. 32 ' 7.92 | 90.25 98.17 | 7.82 | 89.07 | 96.89 + 3.15 .0
T O, 20.26 | 1.58 18.05 RRETRSEE =08 € oo A + .63 .0
Entire fore period: | 1 |
i e 194 49 l 14.63 | 163.38 | 178.01 | 7.52 | 84.00 ' 91.52 +16.48 0
ANOERES. . .-t -ire--- 19.45 1. 46 16. 34 80| o e e + 1.65 0
Preservative period. ' o
First subperiod: f |
L L 99.76 8.54 | 88.32 96.86 | 8.56  88.53 97.09 + 2.90 5. 00
> ATRES. . . ... coeaeaeaee. 19. 95 1:7) 17. 66 B Bt L e cants b a5 + .58 1.00
Second subperiod: } ‘ |
T A R 97.14 9.30 | 86.12 95.42 | 9.57 | 88.66 | 98.23 + 1.72 7.50
T 19.43 | 1.86 17.22 L e A + .35 1. 50
Third subperiod: ‘ ‘
o R R 102. 26 9. 68 88. 47 98.15 | 9.47 | 86.51 95.98 + 4.11 10. 00
L T . 20.45 | 1.94 17.69 0 R TS P + .82 2.00
Fourth subperiod: @
B e i+ =i s a0 - 92.09 8.78 83.12 91.90 | 9.53 | 90.26 99.79 + .19 2.5
Average.................| 18.42| 1.76 16. 62 T L A SR RN + .04 .50
Entire preservative period: ' ‘
T S S 391.25 | 36.30 | 346.03 | 382.33 | 9.28 | 88.44 97.72 + 8.92 25.00
I e s omin s | 19.56 | 1.82 17.30 i b e S R RO + .44 1.25
After period. 1 : | \
: |
First subperiod: !
T N S 92.96 | 8.8l 82.23 91.04 | 9.48 88.46 97.93 + 1.92 .0
Average................. 18.50| 176 | 16.45| 18.21 [.......|.......l....... + .38 0
Second subperiod: ' |
LT e A 92. 46 7.76 82. 38 90.14 | 8.39 | 89.10 97.49 |+ 2.32 .0
BVEPARE. oo ovoaiiennecns 18. 49 1. 55 16. 48 ey ) e B TR e, SR + .46 .0
Entire after period: ; ) :
B o e b ot i o < [ 185.42 | 16.57 164. 61 181.18 | 8.94 | 88.78 | 97.71 + 4.24 .0
Average.................| 18.54\ 1.66 | 16.46 | 18.12 |.......|.......|....... + o2 .0
:




1168 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasBLeE X1I.— Nitrogen balances for Series VIII—Continued.

[Averages are per day.]

No. 3.
| 1 2 | =3 4 i 5 6 | 8 9
In Ben-
Period. I In In Inaf';cdes ! In ! Ip fa:es Bal° ZOic
(infood.| s’ | arine urine | feces |urine | and | ance acid
3 B (2+3) (2=1).(3=1).! urine | (1—4). |admin-
| 1 (4=1). istered.
s | P
Fore period. | - | |
First subperiod: ' Grams. |Grams.| Grams. | Grams. |Per ct.| Per ct.‘Per ct. Grams. | Grams.
Totali L d T s 81.36 5.03 70.97 76.00| 6.18 | 87.23 1 93.41 |+ 5.36 0.0
Y o, SRR ST o | 16.27 1.01 14.19 15.20 |ouocan ] a2t IR + 1.07 .0
Second subperiod: i
PORRY o oo e o e | 85.02 4.62 72.29 76.91 | 5.43 | 85.03 | 90.46 |+ 8.11 .0
ATOIRES, v 0 s 17. .92 14.46 15.38 |. i cian]s vun o pia + 1.62 .0
Entire fore period:
Tobal oo’y 0N g 166.38 9.65 | 143.26 | 152.91 | 5.80 | 86.10 | 91.90 [+13.47 .0
AVOTARe. oo Lt 16.64 .97 14.33 15,29 1.5 .- 5]t S — + 1.35 .0
Preservative period.
First subperiod:
o SR § R PR, 85.95 6.01 73.51 79.52 | 6.99 | 85.53 | 92.52 [+ 6.43 5.00
YN L AR e R 17.19 1.20 14.70 15.90f. o cccno]im s RN + 1.29 1.00
Second subperiod:
' - | R R R N S 6.48 74.44 80.92 | 7.44 | 85.42 | 92.85 |+ 6.23 7.50
. DO | 17.43 1.30 14.89 16,18 ... - i:loci . A + 1.25 1.50
Third subperiod:
TOIRES S L bt n il 62.78 2.73 71.31 74.04 | 4.35 [113.59 [117.94 |—11.26 1.00
AVOTREO. - s ocinrnsnmnes 12.56 55 14.26 14.81 1.« - onl oo O — 2.25 .20
Fourth subperiod:
otk e s | 84.79 6.00 65.51 71.51 | 7.08 | 77.26 | 84.34 |+13.28 .0
AVOrage. o co . = ol 16.96 1.20 13.10 14.30 |- - < m ] o Sns TR + 2.66 .0
Entire preservative period:
s o, 7Y R A G 320.67 | 21.22 | 284.77 | 305.99 | 6.62 | 88.80 | 95.42 [+14.68 13.50
Avorage.. .. --:iiooahne 16.03 1.06 14.24 16,80 | . -cn- linenmanlc e + .73 .68
After period.
First subperiod:
POTANC . - s s e s 88.10 3.46 70.53 73.99 | 3.93 | 80.06 | 83.98 |+14.11 .0
Average................. 17.62 .69 14.11 14.80 | . ccn junscnde] + 2.82 .0
Second subperiod:
ORI o 5 s Sy s e o 85.53 3.50 65.77 69.27 | 4.09 | 76.89 | 80.99 [+16.26 .0
AVOTARO: sci-ornmmnesdmn i d b | .70 13.15 13,80 | =i los cmn e L + 3.26 .0
Entire after period:
d 3 R P P 173.63 6.96 | 136.30 | 143.26 | 4.01 ’ 78.50 | 82.51 |+30.37 .0
Average................. 17.36 N 13.63 14,8851 5050 8 TR R + 3.03 .0
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TaBLE XII.—Nitrogen balances for Series VIII—Continued.

[Averages are per day.]

. No. 4.
l 1 2 3.1 £} s 6 | 7 8 ! 9
In feces | In ‘Benzoic
Period. * ‘ In In " and In In ‘ fwes Bal- acid
Infood. E - feces | urine = and | gnce
| | Ieces. urine. urine (2 1). (3= 1). unne (3 4) admin-
| (243). (4+1). | ! istered.
Fore period. .

First subperiod: Grams. : Grams. . Grams. Grams.
T i e AR | 69.69 | 5.11 | 6000 6066 |.33 86.88 | 94.22 [+ 4.03 | 0.0
Byermee. ... ... 13.94 | 1.02 12.11 s 2 SRR SRC < W + .81 .0

Second subperiod:

L L e e PR 71. 36 3.93 |. 70.49 74.42 | 5.51 | 98.78 |104.29 |— 3.06 .0
R = o s 2 5 14.27 .79 14.10 S e el L s — .62 .0

Entire fore period | - ] [ ! |
otale . ... e - 141.05 9.04 ' 131.04 | 140.08 | 6.41 | 92.90 | 99.31 [+ .97 .0
AVErARe.- . .- - s -------- 14.11 .90 13.10 R A T fengte + .10 .0

Preservative period. | ' 5 '
|

First subperlod : i ' | ‘[

L LA R | 71.35| 4.52 7.96 | 72,48 | 6.33 | 95.25 101.58 — 1.13 5.00
Ave ................ | 14.27 .90 13.59 L 3T R IS e O R - .22 1. 00

Second s perlod ] | |
T e R 69. 27 4.21 63.11 67.32 | 6.08 | 91.11 | 97.18 |+ 1.95 7.50
L T | 13.85 .84 l 12. 62 s T SRR N ISR + .39 1.50

Third subperiod: | ‘ | ‘

R e v = e s = 73.13 4. 06 61. 66 65.72 | 5.55 | 84.32 | 89.87 |+ 7.41 10. 00
L T A S R 14. 63 .81 12. 33 W G (R S S S Prace s + 1.49 2.00

Fourth subperiod: ‘ i ‘

S L e e 69. 93 4.63 61.93 66.56 | 6.62 | 88.56 | 95.18 '+ 3.37 12. 50
Rveraee. . ... .. ... 13.99 A T R TR T T gl + .68 | 230

Entire preservative period: ‘ ; | | ‘

B o s = = /= o oom o = 283.68 | 17.42 | 254.66 | 272.08 | 6.14 | 89.77 | 95.88 |+11.60 35.00
Average................ 1418 | .87 | 1273| "13.60|....... angnic P + .58| 175
After period. | | N ’ '

First subperiod: ‘ ‘ : x : (
R 70.77 | 475 | 7045 | 75.20 | 6.71 | 99.55 |106.26 — 4.43 0
R R S 14.15 .95 14.09 51 ) ESTREEE Bt SSC e - .89 0

Second subperiod. ’ |
Co L e A 68. 61 3.88 59.79 63. 67 5.66 | 87.14 | 92.80 + 4.94 0
L T e N 13.72 78 e e L TEGIER, e REUSURE SSPel + .99 0

Entire after period: : : [

U e R T 139. 38 8. 63 130. 24 138.87 | 6.19 H 93.44 | 99.63 + .51 .0
Average................ 13.04 | .86 | 13.02 ' 13. 80 : ..................... + .05 -0
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasLE XII.—Nitrogen balances for Series VIII—Continued.-

[Averages are per day.]
No. 5.
1 2 3. | 5 6 7 8 9
In feces fele!;s o
Period. i ! In In Bal- @ zoic
e ‘Infood fel(_gs urlige ! uaf-lilge feces | urine uax"lilge ance | a.dac‘gx
- D O T l m |-
| \
Fore period. : ’ | l
First subperiod: I Grams Grams.I Grams. | Grams. |Perct.|Perct. Perct.| Grams. Grams.
p e - R T 5 | 62.15 2.87  a4l.86 44.73 | 5.50 | 80.27 | 85.77 [+ 7.42| 0.0
Average. - . I IR W | 10.43 .87 8.37 | 8.95 |. ... i) oS + 1.48 | .0
Second subperiod: [ |
d i R e R (Y | 55.47 4.78 42.34 | 47.12 | 8.62 | 76.33 | 84.95 |+ 8.35 .0
AVeXare: L, i e 11.09 .96 8.47 | 8:42 |. v it E R + 1.67 .0
Entire fore period: } |
okl 2.3 ke AEG S 107. 62 7.65 84.20 | 91.85| 7.11 | 78.24 | 85.35 |+15.77 .0
ANEYAEe, = D0 s et 10. 76 .76 8.42 0.19 |. .. .c.<]ods SN + 1.58 .0
! —
Preservative period. | :
First subperiod:
gh * * NRLEURIR RN N Cy BT 55.07 5.39 44. 43 49.82 | 9.7¢ | 80.68 | 90.47 |+ 5.25 | 5.006
AVOrape. oo Lt o 11.01 1.08 8.89 9.96 |....  Sloi i sl + 1.05 1.00
Second subperiod: ,
d o1 <) R BT SN oY Tl 55. 49 4.39 | a49.62 54.01 | 7.91 ] 89.42 | 97.33 |+ 1.48 | 7.50
AVOIRES . L Tk 1 S 11. 10 .88 9.92 10.80 . ccnoife os s et + .30 ' 1. 50
Third subperiod: i
g g1 SRR LLW IR ke 58.55 4.85 53.63 58.48 | 8.28 | 91.60 | 99.88 |+ .07 | 8.00
AVEERED. - o o S b g | .97 10.73 11, 70 [ o 2 R + .01 1. 60
Fourth subperiod: |
TGt TR ate 53.94 5.95| a44.11 | 50.06 | 11.03 | 81.78 | 92.99 |+ 3 &3 | 3.00
Averape o .= T . 8 e 10.7 1.19 8.82 | 2001 |i.oon il v NI + .78 | 2. 606
Entire preservative period:
o 7 PESIE N Ay Y 223.05 | 20.58 | 191.79 | 212.37 | 9.23 | 85.99 | 95.21 |+10.68 23. 50
AVOTHEY . o o-iimnonsins 11.15 1.03 | 0.59 | 10,62 |.oi.d o] s N + .53 1.18
After period. o =
|
First subperiod: ‘\
o v R TN R 2 56. 20 6.04 | a45.52  51.56 | 10.75 | 81.00 | 91.74 |+ 4.64 .0
Average.......ccoouu... 11.24 1,2 0:101  JO.3L |.-.ace ot + .93 .0
Second subperiod: [ | |
Tobal . s s 56. 68 } 3.88 41. 81 45.69 | 6.85  73.76  80.61 +10 99 .0
Average. ............... 1.34 | .78 8 36 R T Rl Bt ! ....... + 2.20 0
Entire after period: } | | |
¢ i 7 PSS P 112,88 9.92 87.33 | 97.25| 8.79 | 77.37 | 86.15 |+15.63 .0
Average. . .............. 11.29 l .99 ' 8. ;s 0.78 .ok . .o AL + 1.56 0
| |

a Daily average added to complete record.
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TaBLE XII.— Nitrogen balances for Series VIII—Continued.

[Averages areper day.]

1171

: No. G.
1 2 3 4 5 6 l 7 8 9
In feces | 1 = o
Period. In In eces | Bal- zoic
Infood. felcgs urli:]le ust'rilge feces urine | Aar ance = acid
i |(2+1). (3=1). urine | (}_4) admin-
(2+3). ‘ (4+1).| istered.
Fore period. J
!

First subperiod:- Grams. \Grams. Grams. | Grams.  Per ct. Per ct. Per ct. Grams. Grams.
B e e —mma s 74.49 | 9.94 66.55 | 76.49 | 13.34  $9.34 102.68  —2.00 0.0
T R P 14. 90 1.99 13.31 LT RSN e r e R — .40 .0

Second subperiod: 1
T L e 81. 46 8.53 69.15 77.68 | 10.47 | 84.89 | 95.36 | +3.78 0
e 16.29 171 13. 83 e, el S TR R + .75 .0

Entire fore period: i \

T AR R e P [ 155.95 18. 47 135.70 | 154.17 | 11.84 | 87.02 | 98.86 | +1.78 .0
Aversgs..... B......... - 15.60 1.85 13. 57 R el S R + .18 .0
Preservative period. | | , S
‘ | |

First subperiod: | | |
L A L S S | 81.92 9.03 64. 24 73.27 | 11.02 | 78.42 | 89.44 | +8.65 5.00
S ... | 16.38| 1.81 | 12.8 | 14.65 ....... (o SR R +1.73 1.00

Second subperiod: | | '

B .. | 7818| 6.76| 66.18| 72.04| 8.6584.65|93.30 | +5.24| 7.50
L | 15.64 1235 13.24 1S9 ’ .............. +1.05 .50

Third subperiod: | ‘ |
B i i e s o en | 78.12| 824| 65.09| 73.33 10.55 | 83.32 | 93.87 | +4.7¢ 10. 00
e R R R 15. 62 1. 65 13. 02 1 L BT ey e + .95 2.00

Fourth subperiod: | I
L A A | 72.36 6.78 63.52 | 70.30  9.37 | 87.78 | 97.15 | 4+2.06 | .0
B s o i 14.47 | 1.36 12.70 U e TR PN SR |+ .41 .0

Entire preservative period: | |
L e R R , 310.58 | 30.81 259.03 | 289.84 | 9.92 | 83.40 | 93.32 [+20.7 22.50
LT E S S i S | 15.53 1. 54 12.95 g 7 g ) T IR + 1.04 1.13

After period. TR T - | TR,

First subperiod: ‘ ’ ‘

R e s e sonie 74.61 8.39 64. 87 73.26 | 11.25:| 86.95 | 98.19 [+ 1.35 .0
LT RN S 14. 92 1. 68 12.97 1y el P ety SR + .27 .0

Second subperiod: | |
N o i an e a77.16 | a3.79 | a60.46 64. 25 4.91 | 78.36 | 83.27 [+12.91 .0
. ... { 15. 43 TNy gy Y T SR B! RN + 2.58 0

Entire after period: | | MR s
S A e N CR 151. 77 12.18 125.33 | 137.51 8.03  82.58  90.60 +14.26 .0
B s wms's SR ST R T N i s + 1.43 .0

a Daily average added to complete record.
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TaBLE XII.— Nitrogen balances for Series VIII—Continued.

[Averages are per day.]

No. 7.
1 2 g 0% 5 6 v 8 9
| Sodium
1 benzo-
| In ate ad-
Period. - 10 fgces iy In | feces | Bal- “8;“'3’
In In | and : re
Infood.| oes | urine. | urine | féces |urine | and | ance | (calcu-
; = 3 ! (2+1). (3=1). urine | (1—4). | |ated
e as ben-
zoic
acid).
Fore period. ‘

First subperiod: Grams. | Grams. Grams. | Grams. |Per ct. Per ct. Per ¢t.! Grams.| Grams.
O Al 69. 40 6. 27 62. 01 68.28 | 9.03 | 89.35 | 98.39 |+ 1.12 0.0
Average................. 13. 88 1.25 12. 40 13. 66, | o= <2 L e SO + .22 .0

Second subperiod:
¢ g~ 1 R 74.58 5.94 61. 92 67.86 | 7.96 | 83.02 | 90.99 |+ 6.72 .0
AVOrage. . - iociicacan 14.92 1.19 12.38 1357 .o c ool S R + 1.35 .0

Entire fore period:

) RS e SR e 143.98 | 12.21 | 123.93 | 136.14 | 8.48 | 86.07 | 94.55 |+ 7.84 .0
AVOIRED. -t o8 ol a0 14. 40 1.22 12. 39 13,61 |one e S e . + .79 .0
Preservative period. t '

First subperiod: '
olal=. s e B s e 73.30 | 5.47 61. 95 67.42 | 7.46 | 84.52 | 91.98 |+ 5.88 4.90
AVOIAE0. oo . st oo 14. 66 1.09 12. 39 13.48 .. .h i) s s S + 1.18 .98

Second subperiod: {

o, R R B TR R 71.04 6. 86 55. 96 68.82 | 9.66 | 78.77 | 88.43 |+ 8.22 7.50
AVerage.... .. .. - "i.t. 14.21 | 1.87 11.19 12,86 1.t csalc s AR + 1.65 1. 50

Third subperiod:
dige) < R R AT U L DR 75.24 4.89 54.17 59.06 | 6.50 | 72.00 @ 78.51 |+16.18 10. 00
Avoraea. o 15.05 .98 10. 83 11. BT 1. ccanas]o o s on s e + 3.24 2.00

Fourth subperiod: ‘
k| S SRR A 66.67 = 5.11 60.72 65.83 | 7.66 | 91.08 | 98.74 |+ .84 6. 50
AVETage . -...oooeeennn.. 13.83| 103| 1214 12317 il + .16 1. 30

Entire preservative period: | |
TORLL o ol 2 ot i 286.25 | 22.33 | 232.80 | 255.13 | 7.80 | 81.33 | 89.13 |+31.12 28. 90
AVErage .. oo e o 14.31 | 1.%2 11. 64 s b B (] (B IR R + 1.55 1.45

After period. | ‘ ' |

First subperiod: | i |
4 i) )| T e S 69. 23 6. 21 50. 94 57.15 | 8.97 | 73.58 | 82.55 |+12.08 5
Average. ............... 13. 85 1.24 10. 19 0 B L fe - an i + 2.42 .0

Second subperiod: l . |
e = e ST e 65.2| 7.7 53. 80 61.51 | 11.82 | 82.49 | 94.31 |+ 3.71 .0
Average . ... .11l 13.04 | 154| 1076 | 12:80 |.......[......l...... + .74 .0

Entire after period: |
TORRE S o5 55 s AR Rl ek 134.45 | 13.92 | 104.74 | 118.66 | 10.35 | 77.90 | 88.26 |+15.79 0
AVEragD. . .- o5 e i Rl 13. 45 ; 1.39 10. 47 1187 | ioudcolssnennnloRanan + 1.58 0
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TasLE XII.—Nitrogen balances for Series VIII—Continued.

1173

[Averages are per day.]
2 No. 8.
s .l 2 eolirE Ve l'r ) oe 9
| I ' | ly ﬁSotglium
| In ! “ en-
: | 1 | 1In Inaf:]ages In In | feces | Bal- | zoate
Period. Infood. oo B feces urine | and | ance admin-
| ieces. | urine. | urine | o4y |(3+1).| urine| (1—4). |istered
| (2+3). ‘ (4=1). (calcu-
| ‘ | w lated as
| | | | | benzoic
| 1 ' 1 | ‘ acid).
' 3 | : | |
Fore period. | ‘ | |
‘ |
First subperiod: Grams. Grams. ' Grams. Grams. Perct. Per ct. Per ct. Grams. Grams.
G U O S R 64. 26 9.25 55.38 | 64.63  14.39  86.18 100.58 | —0.37 0.0
AVOTREeY. . .- . l-.._.-.-- 12.85 1.85 | 11.08 L A O S o RO ] — .08 .0
Second subperiod: | ‘ |
T T ol 68.94 3.53 59.68 63.21 | 5.12 | 86.56 | 91.69 | 4+5.73 .0
Average. - 3 --....-.. 13.7 % | 11.94 L 7 ] e SRR (T - eeeees +1.15 .0
Entire fore period: a ' \
T e R el R SO 133.20 | 12.78 | 115.06 | 127.84 | 9.59 | 86.38 | 95.98 | +5. 36 .0
T P 13. 32 1.28 R B T e e L i a + .54 .0
Preservative period. |
' |
First subperiod: ! . ‘ :
B e caennen s 70.12 | 838 | 62.47 | 70.85 11.95 89.09 101.04 | — .73 ! 4.90
T R A 14.02 g P R ER Y T g E E A, I | — .15 .98
Second subperiod: | ! ‘
S 66. 97 735 | a61.29 68.64  10.98  91.52 102.49 | —1.67 7.50
. 13.39 1. 47 GG o B e g [ETINICRE TN P — .34 1. 50
Third subperiod: ’ | ‘ ‘
Lo S SR 70.02 7.35 ‘ 58.88 | 66.23 | 10.50  84.09 | 94.59 | +3.79 10. 00
T 14.00 1.47 | 1L.78 | 1 5 SN RS Jrat ot + .75 2.00
Fourth subperiod: | 1 ‘
e 68.62 | 7.73 61.29 69.02 | 11.26  89.31 100.58 | — .40 12. 50
BYOrage. ... --cieac-.. 13.72 .55 | 12.26 o | ARt R - .08 2.50
Entire preservative period: | ! ‘ ‘ g -|
LT 275.73 | 30.81 | 243.93 | 274.74 | 11.17 | 88.47 | 99.64 | + .99 34.90
AVerage. ... ............ B Lt 2m| ). |+ .05| 1.75
Ajter period. l i 1 | 1 :
First subperiod: | ! ' !
e = o= oo = L 69.58 7.96 62.19 70.15 | 11.44  89.38 100.82 | — .57 .0
BVOERED . . i ireaainas 13.92 1.59 12. 44 A S B0 el ) T - .11 .0
Second subperiod: : |
S0 T e N 66. 60 8. 48 62. 39 70.87 | 12.73 | 93.68 106.41 | —4.27 .0
RPN 5 oo vaneoons - 13.32 1.70 on RS A SRR RIS e - .85 .0
Entire after period: : | | e
L R 136. 18 16. 44 124. 58 141.02 . 12.07 | 91.48 103.55 | —4.84 .0
T e 13. 62 1. 64 12. 46 14.10 e L r TR l - .48 ‘ 0
| ‘ !

a Daily average added to complete record.
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TaBLe XII.—Nitrogen balances for Series VIII—Continued.

[Averages are per day.]

No. 9.
l‘ 1 2 X =18 e 5 6 % 8 9

. Sodium

] : benzg—

n ate ad-

- ' In o 'Inaf:ges In In | feces | Bal- | minis-
Period. Infood. | foces | urine. | urine | jéces |urine | and | ance | tered
: i 2+3) (2+1). (3+1).| urine | (1 —4). | (calcu-

. ' (4+1). lated

) as ben-

\ zoic.

I : acid).

Fore period.

First subperiod: Grams. Grams.| Grams. | Grams. |Per ct. Per ct.|Per t.| Grams.! Grams.
o : - G e .. Al 77.48 5.17 | a68.98 74.15 | 6.67  89.03 | 95.70 + 3.33 0.0
Average................. 15.50 1.03 13.80 | (1483 |. . ozl et i + .67 .0

Second subperiod: : 1 g
iy AR | - S5I2Y° 452 68.46 | 72.98 | 5.31 | 80.42 | 85.73 (+12.15 .0
AVORRPS - Yo o o 17.03 i .90 13.89 | 3400 |.......| . CClC N + 2.43 .0

Entire fore period: 3 |
Toll. . el Tt 162. 61 9.69 | 137.44 | 147.13 | 5.96 84.52 | 90.48 |[+15.48 .0
ANOTRE. N o r o i 16. 26 | .97 13.74 14, TY e nns o e + 1.55 .0
Preservative period. ' |

First subperiod: ,

PORBE S .2 s o g bk b 83. 84 2.30 | a70.62 72.92 | 2.74 | 84.23 | 86.98 [+10.92 4.90
AVerage . o .ot iad 16.77 .46 14.12 14,58 | == b SRR, o + 2.19 .98

Second subperiod:

RO s T L e 82.29 4.80 64. 96 69.76 | 5.83 | 78.94 | 84.77 |4+12.53 7.50
AVErRPD. . .. st 16. 46 .96 12.99 13.95 |5, coe i s + 2.51 1.50

Third subperiod: J
v ) SRR S 85.01 2.23 75.70 77.93 | 2.62 | 89.05 | 91.67 |+ 7.08 10.00
AVOPBRC. . . oo s s 17.00 .45 15. 14 ) 0 RO T + 1.41 2.00

First, second, and third suh- f

periods: » e
y i) T SRSRCE SR O T 251.14 | 9.33 | 211.28 | 220.61 | 3.73 | 84.53 | 88.27 [4+30.53 22.40
AVOrBER .. ci vt tonm aae 16.74 | .62 14.99 | 14T I e RO B + 2.03 b1.12
After period. o 3 | ; |
|

First subperiod: :

o PR SRS 84.43 4.64 71.30 | 75.94 | 5.50 | 84.45 | 89.94 + 8.49 .0
AVOTREE .. ...:suv'erinssne- 16.89 | .93 14.26 | 15.19 |....iac)ial o toatuineg + 1L.70 .C

Second subperiod: | :

TOBM . - 2o it s o s 81.95 6.40 73.17 79.57 | 7.81 | 89.29 | 97.10 |+ 2.38 .0
AVerage.......cueeen.... ‘ 16. 39 \ 1.28 [ 314.68 ] (1581 |t o St + .48 .0

Entire after period: , ' ‘ 1
otal s i et 166. 38 11.04 144.47 | 155.51 | 6.64  86.83 | 93.47 +10.87 0
AVOIRED .. .co~vabis ok ss 16.64 | 1.10 l 14.46 |1 16.65 |--cscn P e + 1.09 0

| 1 |

a Daily average added to complete record.
b Average for 20 days.
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TaBLE XII.—Nitrogen balances for Series VIII—Continued.

[Averages are per day.]

Do, 1O,
1 2 3 | a4 5 | 6 7 5 i 9
| Sodium
ben-
In ' ;((l)ate
In feces min-
Period. In In and | B | In | feces | Bal- | jstered
Infood. : - [eces urine | and ance | lcu-
feces. | urine. | urine | "1 (3.1 | uri (calcu
(2+3). (2+1).| (3+1). urine (1—4). | lated
(4=1). as ben-
zoic
acid).
Fore period. ‘ |
|
First subperiod: | Grams. | Grams., Grams. | Grams. Per ct. Per ct. |Per ct.| Grams. Grams.
G 7492 | 6.28| 5383 | 60.11 | 838 71.85| 80.23 (+14.81 0.0
L 14. 98 1. 26 10. 77 b/ PR o e [+ 2.96 .0
Second subperiod: ‘ !
T T A e A S 82.23 3.33 57. 82 61.15 4.05 | 74.31 | 74. 36 |+21.08 .0
T R R e 16. 44 .67 11. 56 L 72y e ENC (O + 4.21 .0
Eatire fore period: ‘
LT s B e 157.15 9. 61 11.65 | 121.26 | 6.12 | 71.05 | 77.16 |+ 35.89 .0
AVerage................ 15.72 o2 AU TN R S + 359 .0
Preservative period. ’ ' i 3
|
First subperiod: |
LT e 80.94 | 326 67. 57 70.83 | 4.03 | 83. 48 | 87.51 +10.11 4.9
Average ................ 16.19 .65 13. 51 |y EREEE R BN E et + 2.02 .08
Second subperiod: : |
L e e S 78. 12 9.15 a62.75 71.90 | 1L.71 | 80.33 | 92.04 + 6.22 7. 50
T 15. 62 1.83 1255 ],.1438 |....... S b s + 1.24 L5
Third subperiod: | t 1
T e 72. 51 4.84 54. 46 59.30 | 6.67 | 75.11 | 81.78 +13. 21 800
Sl P S 14. 50 .97 | 10.89 L (R, Rk hL. 5 e + 2.64 1. 60
Fourth subperiod: . ‘ | | ;
B o = - o ' i 5. @ 60.28  4.06 48. 25 52.31 | 6.74 | 80.04  86.78 |+ 7.97 .0
Average. ... ........... 1206 | .81| 9.65| 1046 [.......[.....[...... + 160 0
Entire preservative period: | . ’ |
L e T O S 291.85 | 21.31 233.03 254 34 7.90 | 79.85 | 87.15 |4 37. 51 20. 40
LT T S SR 14. 59 1.07 1L 15 BRITR L~ Snilens < as . I+ L87 1. 02
After period. ; ) A |‘_ 1
First subperiod: l |
B s o m s et minm 80. 86 6. 27 58. 99 65.26 | 7.75 | 72.95 | 80.71 |+15 60 .0
T s =S 54w = 1617 | 125 11. 80 L S [T EEE (+ 312 .0
Second subperiod: i | ‘
D o e 5 o i 69.45  6.10 54.31 | 60.41 | 8.78 | 78 20 86.98’+ 9. 04 .0
B 2 i s 1380 | 122 ‘ 10. 86 T TR RN (R + L8l .0
Entire after period: ' 1 | |
B e e s S aci s 4 150.31 | 12.37 | 11330 | 12567 | 823 | 7538 | 83 61 [+24. 64 .0
AVerage................ 1503 L24| 11.33 | 1257 |....... e R + 246 -0
l l

@ Daily average added to complete record.
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TaBrLe XII.—Nitrogen balances for Series VIII—Continued.

[Averages are per day.]

No. L)
1 2 3 1 5 6 v | 8 9

Sodinm

- ben-

n zoate
: Infeces| 1 | In | feces | Bal- |admin-

Period. In In and x <

Infood. | s os trine urine | feces |urine | and | ance | istered

2 3 (2+3) (2+1)./(3=1). urine | (1—4). (calcu-
‘ Z |(4-+1). lated as
‘ | benzoic

f ‘ acid).

Fore period. l ’

First subperiod: Grams. Grams.| Grams.| Grams. Per ct. Per ct. Per ct. Grams. Grams.
O T S 83.00 | 4.70| 71.23 | 75.93 | 5.66 | 8.82 | 91.48 [+ 7.07| 00
Avergpe s, it n 16. 60 . 14.25 15, 19 |o ool s ot Sl + 1.41 .0

Second subperiod: ’

Total ol e e s 93. 14 5.22 69. 08 74.30 | 5.60 | 74.16 @ 79.76 |+18.84 .0
AVOTRE. o o5 oo anins 18.63 | 1.04 | 13.82 | 14.86|....... . + 377 .0

Entire fore period: ‘ |
g i) % AR i B S 176. 14 9.92 | 140.31 | 150.23 | 5.63 | 79.66 | 85.29 |+25.91 .0
AVOYARE. . e Sl iahed 17. 61 .99 14.03 15002 15 =22 S o8 i . + 2.59 .0
Preservative period. ‘ |

First subperiod: |
o 1 2 e T e e 93. 74 7.9 81.41 89.35 | 8.47 | 86.85 § 95.32 |+ 4.39 4.90
AVerage. ................ 18] L5 16D TRsT Y o it |l 4 .88 .08

Second subperiod: |
Total S Y- o o e e 86. 28 7.59 67. 67 75.26 | 8.80 | 78.43 | 87.23 |+11.02 7.50
AVerage. ............... 17.26 | 1.52 | 13.53| 15.05 |....... ot S o + 2.21 1.50

Third subperiod: : |
ey ) PR PR TR R |  94.65 4.77 | 84.01 88.78 | 5.04 | 88.76 | 93.80 |+ 5.87 10. 00
AVOrRED. e s 18.93 .95 16. 80 7. 76 |-l e ] s e + 1.17 2.00

Fourth subperiod: ‘ |
4 i 7t NS P S IR 82.02 6. 37 7.782 85.09  7.77 95.98 103.74 |— 3.07 2.50
Average................ 16.40 | 1.27 | 15.74 | 17.02 |....... e St R - .62 .50

Entuire preservative period: '

d ) 7 R O SIS B L L 356.69 | 26.67 | 311.81 | 338.48 | 7.48 | 87.42 | 94.89 |+18.21 24. 90
AVOrBgoD. . . cn i ba s | 17.83 1.33 | 15.59 16: B2 1| sl oo n il m i i R + .91 1.25
After period. '

First subperiod: '

f e < b G R R e [ 92.60 7.07 72.07 79.14 | 7.63 | 77.83 | 85.46 |[+13.46 .0
AYEEAPE. S .. s S da 18. 52 1.41 14.41 15,83 |2 5225, e om oo e + 2.69 .0

Second subperiod: ' ‘

g 5o ) S Py o 88. 58 6. 35 75.40 81.75 | 7.17 | 85.12 | 92.29 [+ 6.83 .0
Average. ... . .......... 1772|127 | 1508 | 1885 |.iciinl ol s + 1.37 .0

Entire after period: l ‘
i1 < | (PRI R R 181.18 | 13.42 | 147.47 | 160.89 | 7.41 | 81.39 | 88.80 [+20.29 0
AVOTAED: v o o i'n iinis S5 uns 18.12 1. 34 14.75 16,00 |- o5 c ses]inannn o aaut + 2.03 0

e
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TaBLe XI1I.—Nitrogen balances for Series VIII—Continued.

[Averages are per day.]
. No. 12.
1 2 3 4 5 : 6 7 | s 9
Sodium
- benzc()i-
In feces ! n | ate ad-
g In In In | In feces = Bal-  minis-
Period. Infood. | feces. | urine. lfr?ge feces | urine and @ ance | tered
(2+3). (2+1)./ (3=1). urine | (1—4). | (calcu-
; (4=1). lated as
benzoic
i acid).
- | 4L
Fore period. | T l
First subperiod: Grams. Grams.| Grams. | Grams. | Per ct. Perct. Perct. Grams. Grams.
T Lt A . 86.27 6.71 62. 96 69.67 | 7.78 | 72.98 | 80.76 |+16.60 0.0
R - s 17.25 1.34 12.59 Lol 2B L e SR AT, + 3.32 .0
Second subperiod: |
s AEAEE T 92.80 5.11 68.27 | 73.38 | 5.51 | 73.57 | 79.07 +19.42 .0
Averpge. . . ... ... 18. 56 1.02 i3.65 I st ean! P i IR + 3.88 .0
Entire fore period: ! |
B e - = e = = = 179.07 | 11.82 | 131.23 | 143.05 | 6.60 | 73.28 | 79.88 +36.02 .0
LG e 17.91 1.18 13.12| 14.31 |....... L R e + 3.60 .0
Preservative period. | \ :
First subperiod: ’ | \
e 93.32 5.38 75.79 | 8L17 | 5.77 | 81.22 | 86.98 +12.15 4.90
Ayerage................ 1866| 1.08| 15.16| 16.23 | ...... R eyl + 2.43 .08
Second subperiod: | | |
T e e 89. 46 4.52 71.38 | 75.90 | 5.05 | 79.79 84.84 +13.56 7.50
L 17.89 .90 14.28 40 A S | IS e + 2.71 .50
Third subperiod: '
o R R 80.64 4.93 71.59 76.52 | 5.50 | 79.86 5. 36 |+13. 12 10. 00
R L., e nean- 17.93 .99 14.32 SR SR R '+ 2.63 2.00
Fourth subperiod: |
e MR R 71.21 7.46 61.37 | 68.83 | 10.48 | 86.18 96.66 + 2.38 .0
L R R 14.24 1.49 ol I v A ) VO T DL SR I + .47 0
Entire preservative period: ‘ |
B iy el o i = 343.63 | 22.29 | 280.13 | 302.42 | 6.49 | 81.52 88.01 |+41.21 22. 40
Average................ 7.8 L] Me| wml.....).. ... l+ 2.06 1.12
Ajter period. | ' 1
First subperiod:
S e 80.75 | 5.94 62.92 68.86 | 7.36 | 77.92 | 85.28 |+11.89 .0
S | 16.15| 1.19 12. 58 I R T e Al e e e + 2.38 .0
Second subperiod: ‘
B X 5 2 s 4 76.25 | 5.94| 58.50  64.53 | 7.79 | 76.84 84.63 +11.72 .0
Lt e 15.25 1.19 1173 i ] (1) S} (i) e + 2.34
Entire after period: | \
B ot iy  kxi e  o] 157.00 | 11.88 | 121.51 133.39 | 7.57 | 77.39  84.96 +23.61 .0
LT ‘ 15.70 | 1.19 12.15 | g o e R IEERT R + 2.36 .0
| ! |
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasLe X1I.—Nitrogen balances for Series VIII—Continued.

SUMMARIES.

[Averages are per man per day.]

Nos. 1 and 4.

Period.

Fore period.

First subperiod:
Potal s e at
A VPR N s ]
Second subperiod:
otalc s

Tokal .. =i PRI

Preservative period.

First subperiod:

Totad: ...t 2oit S22

AVEIrage. .. .. navsslon<n
Second subperiod:

d it AR e e

% [T A R e
Third subperiod:

d o)+ P s ey R

b6y T DR R e S
Fourth subperiod:

o) ) I R il L -

Entire preservative period:
d ) 7 I o SRS

After period.

First subperiod:
RODRLG o o8 ety o B
Dy e R R B
Second subperiod:
Total

TORRL ity s 2 SP

1 ’ 2 ' 3 4 5 6 v 8 9
I In feces In | Ben-
L In plers In In | feces | Bal- | zoie
Infood. | Socoh 1 Srivo s feces | urine  and | ance @ acid
| 0 R (2+43) (2+1).|{(3=1). urine | (1—4). admin-
| = (4+1). istered.
-__} e I = -l |
| | I
Grams. ) Grams. Grams.| Grams. Per ct.| Per ct. Perct.| Grams. Grams.
134.39 | 7.77 | 118.81 | 126.58 5.78 | 88.41 | 94.19 [+ 7.81 | 0.0
13.44| .78 11.88| 12.66 |.......|....... |- e oatin + .8 .0
142. 96 8.06  136.42 | 144.48 5.64 | 95.43 101.06 |— 1.52 .0
14. 30 .81 13. 64 1435 |, ... loe e s - .15 .0
| v ! !
277.35 | 15.83 | 255.23 | 271.06 | 5.71 | 92.02 | 97.73 |+ 6.29 .0
13.87 79| RRIG| 1805 | .. it N + .32 .0
142.68 | 8.82 134.40 | 143.22 6.18 | 94.20 100.38 |— .54 10. 00
14.27 | .88 13. 44 | 85 - SR AN e - .05 1.00
137. 62 l 7.02 124.29 | 131.31 5.10  90.31  95.41 |+ 6.31 15.00
13.76 i .70 12.43 | 13.13 |.-no-. ) i iji N + .63 1. 50
144.75 | 8.57 127.53 | 136.10 5.92 | 88.10 | 94.02 |+ 8.65 20.00
14.48 . 86 12.75 13,81 .ol + .87 2.00
138.73 | 7.58 | 126.29 | 133. 87 546 91.03 | 96.50 |+ 4.86  25.00
13.87 .76 12,031 ' 130390 1. 3 ot S + .48 | 2.50
563. 78 | 31.99 | 512,51 | 544.50 5.67 ' 90.91 | 96.58 |+19.28 ’ 70. 00
1410 .80 | 12.81| 1361 |..oio. e fiens + .9 175
|
| ]
| 1
141.17 8.95 128.87 | 137.82 6.34  91.29 | 97.63 |+ 3.35 .0
14.12 .90 12,80 AB.T8 | coive sl ns amm oL S + .34 .0
134.84 |  8.16 115. 43 | 123. 59 6.05  85.61 | 91.66 (+11.25 .0
13. 18 .82 11. 54 32.80 1 L sonn v loi s ks SR + 1.12 .0
276.01 17,41 244. 30 I 261. 41 6.20  88.51 | 94.71 [+14.60 .0
13. 80 . 86 12. 22 13, 07 1. ccsuninet smnaisaiars + .73 .0
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TasLe XI1I.—Nitrogen balances for Series VIII—Continued.
SUMMARIES—Continued.
[Averages are per man per day.]
Nos. 1, 2, 4, 5, and 6.
! s 1 cs 4 Netrn b7 8 9
In Ben-
In feces .
. In In feces | Bal- zoic
Seeiod. In food. iegals urlilx}e uar[ilge feces urine and | ance acidad-
i : (2+3)' (2+1). (3=1). urine | (1—4). minis-
| = | (4+1) tered.
— s — . kY
Fore period. ; |
|
First subperiod: Grams. Grams. Grams. Grams. Perct. Perct.|Per ct.|Grams. Grams.
L e RS 354.20 | 27.29 | 300.35 | 327.64 | 7.70 | 84.80 | 92.50 | 26.56 0.0
AYORBER- - - <o onccccaae- 14.17 ‘ 1.09 |- 12.01 e e R e TSR (el 1.07 .0
Second subperiod: | |
L R S e R 381.21 | 20.29 338.16 367.45 7.68 | 88.71 | 96.39 | 13.76 .0
C T P 15.25 1.17 13. 53 T S e Bt el S (S R .55 .0
Entire fore period: ‘
R i s waes 735.41 | 56.58 | 638.51 695.09  7.69 | 86.82 | 94.52 | 40.32 .0
O e DN SEE L R IR .81 .0
Preservative period. |
First subperiod:
B R s i = et o 379.43 | 31.78 | 331.39 | 363.17 | 8.36 | 87.34 | 95.71 | 16.26 25.00
L R 15.18 127 13. 26 PR AEREEE, R [ .65 100
Second subperiod:
B e - e e s 368.43 | 27.47 | 326.21 | 353.68 | 7.46 [ 88.54 | 96.00 | 14.75 37. 50
T 14.74 1.10 13.05 8 b v LT R T AR S .59 1. 50
Third subperiod:
L SR 383.68 | 31.34 | 334.72 | 366.06 | 8.17 | 87.24 | 95.41 | 17.62 45. 00
L R . 15.35 1.25 13.39 7o RS R .71 1.92
First, second, and third |
subperiods: |
T S 1,131.54 | 90.59 | 992.32 |1,082.91 | 8.01 | 87.70 | 95.70 | 48.63 | 110.50
T A e - 15.09 1.21 13.23 G ECET Y RTINS, . 65 1. 47
After period. N
First subperiod:
B 5 ¥ s i s a5 v wn oo 364.94 | 32.19 | 321.49 | 353.68 | 8.82 88.09 | 96.91 | 11.26 .0
Avemgc.. R b b hwd e 14. 60 1.29 12. 86 2t ol PR R R P .45 .0
Second subperiod
I e v o< i nnas 361.14 | 23.59 | 300.08 | 323.67 | 6.53 83.00 | 89.62 | 37.47 .0
T e O | 14.44 .04 12. 00 S N S et S S RTINS 1. 50 .0
Entire after period: ‘ |
S e R R N 726.08 | 55.78 | 621.57 | 677.35 | 7.68 | 85.61 | 93.29 48.73 .0
B Shr o, = aw o o 14. 52 1.12 A TR B S S 97 | .0
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TasLe XII.—Nitrogen balances for Series VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.]

NOS.L.'7 0. L

1 2 3 1 5 6 7 8 9
‘ Sodium
| ben-
zoate
‘ In feces In in-
> | In In and In In feces | Bal- {'é(ti,én rgcll
Period. In food feces. urine. urine feces | urine a'l_ld ance (Calcu-
| (2+43). [(2+1)./(3+1).| urine | (] _4), Eatodd
‘ (4+1).
as ben-
zoie
? acid).
!
Fore period.

First subperiod: Grams. |Grams. Grams. | Grams. |Perct. |Per ct.|Per ct.| Grams. | Grams.
d o7 A2 W R o Lo, | 455.33 | 38.38 | 374.39 | 412.77 | 8.43 | 82.23 | 90.65 | 42.56 0.0
Average. .. ............ | 16318 | 128 | 12.48{ 1876 .c -4 ot 4 1.42 -0

Second subperiod:

TOA: b ot S Y 496.82 | 27.65 | 385.23 | 412.88 | 5.57 | 77.54 | 83.11 | 83.94 .0
AVerage.....coccoecuuee- 16. 56 .92 12. 84 1376 | st - A L Su] SN 2. 80 .0

Entire fore period: |
7! LR NIRRT < 952.15 | 66.03 @ 759.62 | 825.65 | 6.93 | 79.78 | 86.71 | 126.50 .0
AVeTAfe s &L inie et el 15. 87 1.10 | 12.66 13.76 |- oo v c e S ] . 2.11 .0

Preservative period.

First subperiod:

d b 70 Sy SO S . 495.26 | 32.73 | 419.81 | 452.54 | 6.61 | 84.77 | 91.37 | 42.72 29. 40
Averape: L o onsdl sy, 16. 51 1.09 13.99 15.08 1o 5 i)l S S . 1.43 .98

Second subperiod:

TORRY < = ss s i 474.16 | 40.27 | 384.01 | 424.28 | 8.49 | 80.99 | 89.48 | 49.88 45.00
AVOTALD ..o o oo vlemsimsmens 15. 80 1.34 12. 80 14:14 [ ooons]s. susr DI 1. 66 1.50
Third subperiod:
i ' SRS IS L e 487.07 | 29.01 | 398.81 | 427.82| 5.96 | 81.88 | 87.84 | 59.25 58. 00
AVerage..caccacccccna-- 16.24 .97 13.29 14:26 | . soun]d S PN 1.98 1.93
First, second, and third
subperiods: |
o PR R 1,456.49 | 102.01 |1,202.63 |1,304.64 7.00 | 82.57 | 89.57 | 151.85 | 132.40
AVOrRPO. . . oot i ae 16.18 1.13 13.36 14:49 {7000 D3] n | . 1.69 1.47
After period.
|

First subperiod: i t
b1 7 o e e | 477.45 | 38.00 | 378.41 | 416.50 | 7.98 | 79.26 | 87.23 - 60.95 .0
AVOPARO: . o5 v scvsanons 15. 85 1.27 12. 61 18.88 oo nc o sl s 1.97 .0

Second subperiod: |
i - E AR L VR, 448.05 | 40.98 | 377.66 | 418.64 9.15 | 84.29 | 93.44 | 29.41 .0
AVOTRED: =5 5o oiissapia 14. 94 1.37 12. 59 13.96 | 2ol SO .98 .0

Entire after period:

DOBRELS 5 oorr o, o Len g 925.50 | 79.07 | 756.07 | 835.14 | 8.54 | 81.69 | 90.24 | 90.36 .0
Average................ 15. 43 1.32 12.00"| 1392 |.vacnon]iinsavatan s 1.51 .0
|
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TaBLe XII.—Nitrogen balances for Series VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.]
Nos. 1 to 12, omitting No. 3.

1181

1 2 3 4 5 6 y i 8 9
Pre-
I serva-
n tive
Period. In In In Inageges In In | feces | Bal- calcu-
food feces. | urine arine feces | urine | and ance  lated
3 g (2+1).!(3=1).| urine | (1—4). as
(2+3)

: (4=1). ben-
zoic
acid.

. 0 L e
Fore period. ‘

First subperiod: Grams. | Grams. Grams. | Grams. Per ct.| Per ct. Perct.| Grams. Crams
e s i i 809.53 | 65.67 | 674.74 | 740.41 8.11 | 83.35 | 91.46 | 69.12 0.0
BVTaEe. ...l 14. 72 1.19 | 12.27 - AN (SRR 1.26 .0

Second subperiod: | . g :

e SR 878.03 | 56.94 | 723.39 | 780.33 | 6.48 | 82.39 | 88.87 97.70 .0
B s L e 15. 96 T RS e L TR R TR R MR 1.77 | .0

Entire fore period: : ‘ [ \

B s 1,687.56 | 122.61 1,398.13 1,520.74 | 7.26 | 82.85 | 90.11 | 166. 82 .0
SR e o s csmeso 15. 34 1.11 B RRIPPRERIRE L o dils voncnalessaran 1.52 .0
Preservative period.

First subperiod: ,

It <« % < 2 sam e . 874.69 | 64.51 | 751.20 | 815.71 | 7.38 | 85.88 | 93.26 58.98 | 54.40
N e v oo = o v L 15.90 1.17 13. 66 T T, R, S 1.07 .99

Second subperiod: |
L R T | 842,59 | 67.74 | 710.22 | 777.96 | 8.04 | 84.20 | 92.33 | 64.63 | 82.50
Average....... ........ T LB BN WMl eaa]onenase | 118| 1.50

Third subperiod: |
RS o aesvn s 870.75 | 60.35 | 733.53 | 793.88 | 6.93 | 84.24 | 91.17 | 76.87 | 106.00
Average................ 15.83| 1.10| 13.33| 1443 |.......[...... k] 1.40 | 1.93

First, second, and third |

subperiods: ‘
B < o e b v 2,588.03 | 192.60 2,194.95 2,387.55 | 7.44 | 84.81 | 92.25 | 200.48 | 242,90
I s s ey s o s 15. 69 1.17 13. 30 A SRR NP S 1.22 1.47
After period. ’

First subperiod: |
B o e s s e n e wos 842.39 | 70.28 | 699.90 | 770.18 | 8.34 | 83.09 | 91.43 72.21 .0
SRUBTRE e 15. 32 1.28 12.73 ot ) PR B LAY .31 .0

Second subperiod:

T 809.19 | 64.57 677.74 , 742. 31 7.98 | 83.76 | 91.73 66. 88 .0
VBRI . .. cvoccnarases 14.71 g b 12. 32 T ] PRty SR C (ES 1.22 .0

Entire after period: | i
Cn T g G 1,651.58 | 134.85 1,377.64 1,512.49 | 8.16 | 83.41 | 91.58 | 139.09 .0
I e & o o = v i s 0 ‘l 15.01 i 1.23 12. 52 0 Brntandelssannis rarit 1.26 .0

PHOSPHORIC ACID BALANCE.

INDIVIDUAL

DATA.

No. 1.

No. 1 in the fore period shows some abnormal activity in the
excretion of phosphorie acid inasmuch as the balance is negative.
The normal condition is restored in the preservative period where
the quantity of phosphoric acid excreted in the urine is less than
In the after period there is a still further dimi-
nution of the phosphoric acid excreted in the urine; and the balance

in the fore period.

becomes strongly positive

23360—DBull. 84, pt 4—08—10
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No. 2.

In the case of No. 2, the quantity of phosphoric acid excreted in
the feces during the preservative period is notably greater, not-
withstanding a slight decrease in the amount ingested, with the
result that the percentage excretion increases 9.29 per cent. It is
somewhat diminished in the after period, as is also the amount
ingested, but does not fall to the quantity of the fore period, being
still 6.66 per cent greater than in that period. The quantity of
phosphoric acid excreted in the urine remains practically constant
throughout the three periods, increasing about 1 per cent in the
preservative period. The balances are positive in all cases and
amount to 0.711, 0.173, and 0.333 gram daily for the three periods,
respectively, the decrease of 0.538 being due almost entirely to the
increased excretion of nonmetabolized phosphoric acid.

No 5L

In the case of No. 3, the quantity of phosphoric acid excreted in
the feces 1s very notably increased in the preservative period, while
in the after period it falls below that of the fore period, amounting
to a loss of 5.70 per cent. The quantity excreted in the urine in-
creases but little in actual amount (0.171 gram daily), the amount
ingested decreases slightly, and the percentage increase of metabo-
lized phosphoric acid excreted is 6.34. The balance is positive and
its magnitude is 0.839 gram, 0.112 gram, and 1.169 grams daily
for the three periods, the decrease again being largely due to the
amount of nonmetabolized phosphoric acid excreted.

No. 4.

In the case of No. 4, there is a decrease in the quantity of phos-
phoric acid excreted in the feces in the preservative period, while in
the after period the amount rises to a somewhat larger ficure than
in the fore period. There is a decrease also in the quantity of phos-
phorie acid excreted in the urine in the preservative period and a
further decrease in the after period. As in the previous cases, there
is a slight decrease in the phosphorie acid ingested throughout.
The balances are positive in all cases and their magnitudes are 0.258,
0.340, and 0.428 gram daily for the three periods, respectively. This
is contrary to the two previous cases, in which a marked decrease

in balance occurred. _ ey,

No. 5.

There is an increase in the case of No. 5 of 0.173 gram daily in the
quantity of phosphoric acid excreted in the feces in the preservative
period, and this increase remains about the same in the after period.
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The quantities of phosphoric acid excreted in the urine are remark-
ably constant for the three periods. In this case the phosphoric
acid ingested increased slightly throughout. The percentage of
phosphoric acid excreted in the feces and urine increases almost 4
per cent in the preservative period, returning to practically the
ficure of the fore period in the after period. The balances are posi-
tive in all cases and their magnitudes are 0.574 gram, 0.472 gram,
and 0.632 gram daily for the three periods, respectively. Again
the decrease in balance is due to the increase in excretion of non-
metabolized phosphoric acid (5.35 per cent), there being in this case
no appreciable change in the phosphoric acid eliminated in the
urine.
No. 6.

The data for No. 6 show a decrease in the quantity of phosphoric
acid excreted in the feces during the preservative period and a still
further decrease in the after period. The quantity excreted in the
urine during the three periods remains remarkably constant, which
1s also true of the amounts ingested. The balances are positive in all
cases and their values are 0.341 gram, 0.483 gram, and 0.581 gram
daily for the three periods. Again there is a slight increase in the
balance, as in the case of No. 4.

T, ry

1\0. £

In the case of No. 7 there is again a decrease in the quantity of
phosphoric acid excreted in the feces in the preservative period, while
in the after period the amount is larger than in the fore period. A
notable decrease is found in the amount of phosphoric acid in the
urine, both in the preservative and after periods. There is a slight
continuous decrease in the amount of phosphoric acid ingested and
the percentage decrease in total elimination amounts to 10.12 per
cent, the actual decrease being 0.442 gram daily, while the decrease
in the amount ingested was only 0.154 gram. The balances are posi-
tive and their values are 0.062 gram, 0.350 gram, and 0.139 gram
daily for the three periods, respectively, showing a marked increase in
the balance in the preservative period, notwithstanding the slight
decrease in the amount ingested.

.\"). 8 .

In the case of No. 8 an increase is shown in the quantity of phos-
phoric acid excreted in the feces both in the preservative and after
periods. There is also a slight increase in the quantity of phosphoric
acid excreted in the urine during the preservative period, followed by
a slight decrease in the after period. The amounts ingested remain
practically constant throughout. The percentage data show an
increase of 5.19 per cent in nonmetabolized phosphoric acid and of
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2.10 per cent of phosphoric acid in the urine in the preservative
period, and the magnitudes of the balances are 0.350 gram, 0.121 gram,
and 0.167 gram daily for the three periods. This decrease of 0.229
gram per day in the preservative period, as in the previous cases, is
due to the increased excretion of nonmetabolized phosphoric acid.

No. 9.

In the case of No. 9 there is a notable decrease (0.393 gram daily)
in the excretion of phosphoric acid in the feces during the preserva-
tive period. There is, however, an almost equal increase in the
amount excreted in the after period as compared with the fore period.
The quantity of phosphoric acid excreted in the urine decreases
slightly both in the preservative and after periods. The percentage
decrease in total elimination is 12.04, apparently an abnormal figure,
especially as in the after period there is an increase of 3.49 per cent
as compared with the fore period. The balances are all positive, and
by reason of the abnormal condition just mentioned the figure for the
preservative period is very high, showing an increase of 0.473. The
balances for the three periods respectively are 0.354 gram, 0.827
oram, and 0.205 gram daily.

No. 10.

No. 10 shows a slight increase in the excretion of phosphoric acid
in the feces in the preservative period and a marked increase in the
after period. The quantity of phosphoric acid excreted in the urine
does not vary greatly in the three periods, but decreases very sligchtly
throughout. The amount of phosphoric acid ingested decreases in
the preservative period 0.239 gram daily with the result that the
percentage excretion both in the feces and urine increases shghtly,
the total increase amounting to 2.45 per cent. The balances are all
high and positive and their values are 0.932 gram, 0.788 gram, and
0.597 gram daily for the three periods respectively.

No. 11.

The data for No. 11 show a notable increase in the quantity of
phosphoric acid excreted in the feces in the preservative period and
this increase is maintained in the after period. The quantity of
phosphoric acid excreted in the urine shows practically no variation
in the fore and preservative periods and is slichtly less in the after
period. The amounts of phosphoric acid ingested are practically
constant, decreasing only 0.098 gram in the preservative period. The
percentage ficures show an increase of 8.97 per cent in nonmetabolized
phosphoric acid and of only 2.73 per cent in the phosphoric acid in
the urine. The balances are positive and high, amounting to 1.104
grams, 0.548 gram, and 0.939 gram daily for the three periods, the
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decrease in the balance in the preservative period being again
accounted for by the increase in the excretion of the phosphoric acid

in the feces.
No. 12.

In the case of No. 12, there is a decrease in the quantity of phos-
phoric acid excreted in the feces in the preservative period and this
decrease is still continued in the after period. The quantities of
phosphoric acid excreted in the urine are almost the same for the fore
and preservative periods and slightly less in the after period. The
phosphoric acid ingested also decreased slightly throughout the
observation and the percentage data show a decrease of 2.91 per cent
of nonmetabolized phosphoric acid in the preservative period and an
increase of 4.2 per cent of metabolized phosphoric acid.

SUMMARIES.

The summary for Nos. 1 and 4 is of interest only because these
members were able to take the preservative throughout the fourth
subperiod, and, therefore, the data can be summarized for the entire
period of observation. The amounts of phosphoric acid ingested
were practically constant throughout. The phosphoric acid in the
feces suffered but little variation, being almost the same in the fore
and preservative periods and only 0.109 gram greater in the after
period than in the fore period. The phosphoric acid in the urine
decreased slightly throughout. The percentage ficures show a very
slight increase in nonmetabolized phosphoric acid excretion and a
more decided decrease (4.71 per cent) in metabolized phosphoric acid.
The total elimination decreases 4.06 per cent, and the balance increases
0.115 gram in the preservative period, the increase continuing in
the after period. Manifestly in the case of these two subjects there
was practically no injurious effect produced by the preservative on
phosphoric acid metabolism as a whole.

The summary for Nos. 1, 2, 4, 5, and 6 is complete with the excep-
tion of the fourth preservative subperiod. This table shows a slight
increase in the quantity of phosphoric acid excreted in the feces dur-
ing the preservative period, and this increase is almost maintained
in the after period, the figures being 0.970 gram, 1.065 grams, and
1.041 grams daily for the three periods. The amounts of phosphoric
acid excreted in the urine are 2.325 grams, 2.273 grams, and 2.077
grams daily for the three periods, showing a slight decrease through-
out. The average amounts of phosphoric acid ingested remain
practically constant. The percentages of phosphoric acid excretion
show the same relation, there being 26.56 per cent, 29.65 per cent,
and 29.08 per cent, respectively, excreted in the feces during the three
periods; 63.66 per cent, 63.27 per cent, and 58.06 per cent, respec-
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tively, excreted in the urine. It is seen that the increase in total
elimination of phosphoric acid during the preservative period is due
exclusively to the increase in the nonmetabolized phosphoric acid
excreted. The balances are positive, having values of 0.357 gram,
0.255 gram, and 0.460 gram daily for the three periods respectively,
showing a very sligcht decrease in the preservative period with an
increase in the after period, in which the balance exceeds that of the
fore period.

A similar summary for those receiving benzoate of soda is shown
in the table for Nos. 7 to 12 omitting the fourth perservative sub-
period. In this case it is noticed that there is a slight decrease in the
amount of phosphoric acid excreted in the feces in the preservative
period and a notable increase in the after period, the figures being
1.112 grams, 1.088 grams, and 1.293 grams daily, for the three periods.
In the urine there is a progressive decrease in the amount excreted,
the daily average being 2.177 grams, 2.145 grams, and 1.957 grams
for the three periods respectively. The amounts of phosphoric acid
ingested are fairly constant, showing a decrease of less than 0.1 gram
daily in the preservative and after periods. The percentages of
excretion show such slicht variations in the preservative period that
no conclusions could be drawn from them, both the metabolized and
nonmetabolized phosphoric acid excreted being practically constant.
In the after period there is an increased excretion in the feces and a
decrease in the urine. The balances average 0.601 gram, 0.569 gram,
and 0.473 gram daily for the three periods respectively, showing a
slight continuous decrease. These data show practically no effect
produced by benzoate of soda in modifying the metabolism of phos-
phoric acid.

A general summary showing the mass action of the preservative
in the two forms upon all of the men, except No. 3, and omitting
the fourth preservative subperiod, gives the following results. The
average daily amounts of phosphoric acid excreted in the feces are
1.047 grams, 1.077 grams, and 1.178 grams for the three periods.
There is, therefore, shown a very slicht tendency on the part of the
preservative to increase the amount of phosphorie acid excreted in
the feces, this increase being due to the effect produced by the pre-
servative administered as benzoic acid. For the urine the averages
are as follows: 2.244 grams, 2.203 grams, and 2.012 grams daily for
the three periods. There is a slight tendency on the part of benzoic
acid in both forms to decrease the quantity of phosphorie acid excreted
in the urine. The numbers expressing percentage excretion bear out
these inferences, the percentage excreted in the feces increasing
throughout, while the percentage excreted in the urine is practically
the same in the fore and preservative periods and decidedly less in
the after period.
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It would, therefore, appear from a study of the phosphoric acid
balance sheets that while the effects produced on the metabolism
of this substance are not marked, there is a tendency, especially
when the preservative is administered as benzoic acid, to increase the
quantity and percentage of phosphoric acid excreted in the feces
and to a less extent diminish the phosphoric acid excreted in the urine,
and this effect is continued in a marked degree in the after period.
The administration of these bodies therefore diminishes the excretion
of metabolized phosphoric acid and increases the excretion of non-
metabolized phosphoric acid, and may be said to interfere in a slight
degree with the normal metabolism of phosphoric acid.

TasLE XIII.—Phosphoric acid balances for Series VIII.

[Averages are per day.]

No. 1.
1 2 3 I + | 5 | e i 8 9
fIn In Ben-
Period. eces In In feces = Bal- zoic
,Oléld felcgs urlige and | feces | urine | and ance acid ad-
i i . " | urine |(2-+1). (3=1).| urine | (1—4). | minis-
2+3). +1). tered.
‘ (2+3 (4=1 d
!
Fore period. |
. | ' I
First subperiod: Grams. Grams. Grams. Grams.|Per ct.| Per ct.| Per ¢t. Grams. Grams.
T 13.283 | 2.285 | 10.674 | 12.959 | 17.20 | 80.36 | 97.56 | +0.324 0.0
Agera L pated e T R T 2. 657 gl o U R IR R | S Ry i + . 065 .0
Second subperiod: | .
T A R P S 13. 601 3.516 | 11.389 ' 14.905 | 25.85  83.74 | 109.59 —1.304 .0
AVerage................ 2720 | .703| 2278 | 2881 | .. .|| — . 2%l 0
Entire fore period: . % g ‘ o = R
o ARSI 26.884 | 5.801 ! 22.063 @ 27.864 ! 21.58 | 82.07 | 103.65  — .980 .0
R T 2. 688 DD 2200 | A TEE |t i vae st e — . 098 .0
Preservative period. 1 . 1 F,
!
First subperiod:
B et v o m i o s 12.770 | 3.335 | 10.000 | 13.335 | 26.12 | 78.31 | 104. 42 | — . 565 5. 00
& Agem o..._..d. ........... 26564| .667| 2000 2.667 |.......]ccocecnifoannnn-- — .13 1.00
cond subperiod:
L R L S 12.695 (| 2.465 | 9.728 | 12.193 { 19. 42 76. 63 ! 96.05 | + .502 7.50
Th_.z\'er?.ge..'.a ............. | 2.539 | B S BT 2 ABD Nt e + . 100 1. 50
ird subperiod: ‘
B e e = i st e s 13. 254 3.642 | 10.309  13.951 | 27.48 77.78 | 105.26 | — .697 10. 00
= A\"lerage ................. 2. 651 Lo AW e R SR, I — . 139 2.00
ourth subperiod: \
R e s ar s 13. 238 2.129 9.382 | 11.511 | 16.08 70. 87 86.95 | +1.727 12. 50
T R S 2. 648 426 | 1.876 | 2:302 |.......].aev.-.. L + . 346 2. 50
Entire preservative period:
AR 51.957 | 11.571 | 39.419 | 50.990 | 22.27 | 75.87  98.14 | + .967 35. 00
e I 2. 508 . 579 1.971 2550 |....... . ..l + 048 1.75
Ajter period. ‘, [ A T S :
First subperiod:
T e i EE A | 13.273 | 3.380 | 7.897 | 11277 | 25.47 | 59.50  84.96 | +1.99% .0
L e 2655 676 1. 579 2. 255 + . 400 .0
Second subperiod: |
o I SRR EREe | 13.235 | 4.087 | 7.882 | 11.960 | 30.88 | 50.55 90.43 | +1.266 .0
Ty T e | 2,647 . 817 1.576 | 2. 394 ' - + .253 0
Entir“v after period:
Total....................| 20.508 | 7.467 | 15.770 | 23.246 | 28.17 | 50.53 | 87.00 | +3 262 0
L L R R W 2651 747 578 | 2.325 .o : + . 320 .0
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TasrLe XIII.—Phosphoric acid balances for Series VIII—Continued.

[Averages are per day.]

No. 2.
1 2 3 4 b} 6 7 8 9

: In - 3 : In o Ben-

Period, eces n n eces - zoic
i p Oléld feg;s urIilrlle and | feces | urine | and | ance |acidad-

= : *| urine | (2=1). (3=1).! urine | (1—4) . | minis-

(2+3). (4=1). tered.

Fore period. !

First subperiod: Grams. Grams. Grams. |Grams. Perct. Per ct | Per ct. | Grams. | Grams.
TobalL it e S B 26.189 | 5.363 | 15.664 | 21.027 | 20.48 | 59.81 [ 80.29 | +5.162 0.0
AVOTage. -5 U s e 5238 | 1073 | 3133 | 4208 |.-. .. o i +1. 033 .0

Second subperiod:

Total- 3t s S e T e 26.095 | 6.960 | 17.187 | 24.147 | 26.67 | 65.86 | 92.53 | +1.948 .0
AVOAES. -t o S 5.219 1.392 | 3.437 4, 829 | TN e + .390 .0

Entire fore period:

Tolal sl Iint TP 52.284 | 12.323 | 32.851 | 45.174 | 23.57 | 62.83 | 86.40 | +7.110 .0
AVOTaEe. £ i oo e s 5.228 | 1.232 | S 288 4517 |-.. .. 2focs s . + .711 .0
Preservative period.

First subperiod:

Total 2o et e s 25.645 | 8.330 | 16.621 | 24.951 | 32.48 | 64 81| 97.29 | + .694 5.00
Average........... L foe s 5120 | 1.666| 3.324 | 4.990 |.... . ]canc il aanaree, + .139 1.00

Second subperiod: ‘ i
Tokal ool o e 25.391 | 8.354 | 17.157 | 25.511 | 32.90 | 67.57 | 100.47 | — .120 7.50
AVORRPO. . o s s S.078 | 1671 | S43L | 5002 |- roc] et T R — .024 1. 50

Third subperiod: l l
g\ BRI EE S S 26. 7 8.848 | 16.873 | 25.721 1 33.15 | 63.19 | 96.33 | + .979 10. 00
s Nt ol i 5340 | 1.770 | 3.375| 5144 |....... PR BEeey + .196 2. 00

Fourth subperiod: |
i i 7 S ey Rl 25.872 | 8.514 | 15.436 | 23.950 | 32.91 | 59.66 | 92.57 | +1.922 2. 50
AVOTaEe: st oo 5.174 | 1.703 | 3.087 | 4.790 [.......|cccrcuccfencanens + . 384 .50

Entire preservative period: ‘

d o 7 PO SRR S 103. 608 | 34.046 | 66.087 {100.133 @ 32.86 | 63.79 @ 96.65 | +3.475 25. 00
AVOTREE. . o . iR 5.180 | 1.702.] (3304 5007 |5 il st e e, + .173 1.25
After period. )

First subperiod:
otk o e 24.419 | 7.658 | 15.361 | 23.019 | 31.36 | 62.91 | 94.27 | +1. 400 .0
% e T R 4.884 1 1.532 | 3.072| @604 |....c500 - oSluco . + .280 .0

Second subperiod: '

PORRL ;o P o St Breie | 25.687 | 7.488 | 16.268 | 23.756 | 29.15 | 63.33 | 92.48 | +1.931 .0
AVOIOEE: . . o usun il uings | 5.137 | 1.498 | 3.254 | 4.751 |....... IR 4 . 386 .0

Entire after period: ! ‘ |
i o 7 NGNS " S 50.106 | 15.146 | 31.629 | 46.775 | 30.23 | 63.12 | 93.35 | +3. 331 .0
AVOTBER. . . o viealsnssias s 5011 | 1.515. 3.163 | 4.678 jhere s M i + .333 .0
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TaBLE XIII.—Phosphoric acid balances for Series VIII—Continued.

[Averages are per day.]

1189

No.. 3%
il 2 3 4 5 | 6 | 8 9

: g In ' : In Ben-

5 | eces In In eces Bal- 7oie
Period. p 0101(11 fe{:gs urlige and | feces | urine | and | ance |acidad

3 : *| urine [(2=-1). (3=1).| urine | (1—4). | minis-

(2+3). | | | (4+1) ‘ tered.
| AT | | . L s | g -

Fore period. ' i | ‘

First subperiod: ’Grams. Grams. |Grams. Grams. Per ct. 1 Per ct. | Per ct. | Grams. ' Grams.
T e R | 24.384 | 7.319 (12.546 | 19.865 | 30.02 | 51.45 | 81.47 + 4.519 | 0.0
T e e R S NS e T BT (R I L S SR P + .904 .0

Second subperiod: | f | |
T R N 23.696 | 7.798 | 12.024 | 19.822 | 32.91 ’ 50.74 | 83.65 + 3.874 .0
T S 4.739 . 1.560 | 2.405 | 3.964 |.......[........ J STV T + .775 0

Entire fore period: ‘ j :

B e i e 48.080 | 15.117 | 24.570 | 39.687  31.44 | 51.10 | 82.54 + 8.393 | .0
ATOTARe . .o W e PR P R G A SR - T SRS S (S + .839 | .0
Preservative period. | ' ! } @

: | |

First subperiod:

B s 1 23.577 | 9.017 | 12.901 | 21.918 | 38.24 | 54.72 | 92.96 |+ 1.659 5.00
Average. .. ............. | 4.715| 1.803 | 2.580 | 4.384 |.......|........ i + .331 1. 00

Second subperiod: ‘

e 24.061 | 11.473 | 18.594 | 30.067 @ 47.68 | 77.28 | 124.96 |— 6. 006 7.50
T N P ARl 22060 30 ' CGOIT Y.L e '— 1.201 1.50

Third subperiod: |
B e e e o 19.299 | 4.639 | 10.751 | 15.390 | 24.04 | 55.71 79.75 |+ 3.909 1. 00
N 3. 860 928 | 2.150 | 3.078 |.......|oceeoeiifoaaaenas + .782 .20

Fourth subperiod: | :

U e R S 24.583 | 11.591 | 10.324 | 21.915 | 47.15 | 42.00 89.15 |+ 2.668 | .0
T T e s S R 4017 |:12.818:1 > 2.065.| '4.388:1.:....- EIACEN A + .534 | .0

Entire preservative period: 1
B e e e 91.520 | 36.720 | 52.570 | 89.290 | 40.12 | 57.44  97.56 [+ 2.230 13. 50
DVRRREN. . ieaaae 4.576 1.836 | 2.628 T R SRR (R N (S + 112 | .68

After period. i . { o

First subperiod: ; |
R L 2 s eaane 24.440 | 5.762 | 11.863 | 17.625 | 23.58 | 48.54 72.12 |+ 6.815 .0
G R NS S (O 4. 888 P Lty e TR B ] (S S S + 1.363 .0

Second subperiod: ‘ |
e R R N S | 24.756 | 6.900 | 12.984 | 19.884 | 27.87 | 52.45 80.32 |+ 4.872 | .0
Average. ............... 4951 | 1.380 | 2.507 | 3.977 |.c..oifeeeeeailonnnnn.. I+ .974| .0

Entire after period: |
RO s i oo ssisnsson 49.196 | 12.662 | 24. 847 | 37.509 | 25. 74 50. 51 76.24 |4+ 11. 687 .0
SRR . .. oo T AR RS R VRS AR SN I+ 1.169 0

|
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasrLe XIII.—Phosphoric acid balances for Series VIII—Continued.

[Averages are per day.]

NN =t
1 2 3 l 4 5 6 7 8 9
| fIn . i fIn ] Ben-
: eces n n eces al- zoic
Feriod. f()I(?d fegels ugige . and | feces | urine | and | ance acid ad-
: ? “ | urine 2—:—1).; (3+1).| urine @ (1—4). minis-
’ (2+3). } (4=1). | tered.
Fore period. ! |
First subperiod: Grams. |Grams. Grams. lGrams. Per ct. Per ct.| Per ct. Grams. Grams.
DOERIN v . P ST L) SR | 17.856 | 5.074 ' 11.609 1 16.683 | 28.42 | 65.01 | 93.43 +1.173 0.0
AVEEAER .- - o 3.57 1.015 ‘ 2.322 | 3.337 |- s} il C TR + .234 .0
Second subperiod: | | '
Totala L %t o R0 AN 3 15.903 | 4.013 | 10.485 14.498 | 25.23 , 65.93 | 91.17 | +1.405 .0
Average....... ..coc.... 3.181 .803 | 2.097 | 2.900 |.------ - - e S, + .281 .0
Entire fore period: ; |
Total. Leis - Fe i e 33.759 | 9.087 | 22.094 | 31.181 | 26.92 ‘ 65.45 | 92.36 | +2.578 .0
Awerapas .. Tl A 3.376 | .900 | .2-2005| 3 118 | .. ol | ot RO + .258 .0
Preservative period. ‘
First subperiod: ‘ '
Totalint = S& TR P 1 15.732 | 4.434 | 10.526 | 14.960 | 28.18 ' 66.91 | 95.09 | + .772 5.00
Average................ 3.146 | .887| 2.105 | 2.002/|..... | .ol leen + .154 1.00
Second subperiod: | - | ' [
Ol 15.617 = 4.181 | 10.203 | 14.384 | 26.77 | 65.33 | 92.10  +1.233 7.50
P4 A o 3.123 836 | 2.041 | 2.877 |ov:co-n]onnsemanfeiintil + .246 1.50
Third subperiod: |
POtal S 0 e - 1) e i 16.330 | 4.252 | 9.682 | 13.934  26.04 = 59.20 | 85.33 @ +2.39 10.00
REaRE . T o, WL e 3. 266 B850 | 1938 ] A TBY |:..ui-C] icasintlicr N + .479 2.00
Fourth subperiod: | | |
Total - vt 2B 16.500« 4.834 | 9.263 | 14.097  29.30 | 56.14 | 85.44  +2.403 12. 50
V5T e G (R 3. 300 967 | 1.853 | 2 819 | no s n. ] e L+ .481 2.50
Entire preservative period: ‘ | ‘
Total f o cn i b Wil B 64.179 17.701 | 39.674 | 57.375 27.58  61.82 | 89.40 +6.804 35.00
AVErapEe. - o s o e 3.209 885 | 1.084| 2.860 |.......|csevaemafa i oRRun | 4+ . 340 1.75
After period. ‘ I ! M
First subperiod: | } ‘
ol 101 7 (2 on st A 2 3. Kvl 15.601  5.764 | 10.131 | 15.895 | 36.73 | 64.57 | 101.30 = — .204 .0
AYOrape. ;. o e e 3.138 1.168 | “2.020 | S Xl [omamn ot e et | R | — . 041 L0
Second subperiod: | i
TOUAYS 2 s s ocath- eS80 16.377 | 3.827 | 8.072 | 11.899 | 23.37 | 49.20 | 72.66 | +4.478 .0
AVEIREe . . a0 = =gy 3.275 . 765 40 O A2 ) R R R EEEE T | + .895 .0
Entire after period: l ‘ | r |
O R o A e e 32.068 | 9.591 | 18.203 | 27. 794 | 20.91 | 56.76 @ 86.67 | +4.274 .0
AVBYRE®. . sttt 3.207 .959 | 1.820 | 2.779 e ; ........ e | + .428 .0

<k 4



BENZOIC ACID AND BENZOATES.

TaBLe XIII.—Phosphoric acid balances for Series VIII—Continued.

[Averages are per day.]

1191

No. 5.
1 2 3 4 5 6 7 | 8 9
In In Ben-
. fece In In { Bal- i
Period. In In In :nds feces | urine §,°,‘ff ance g(-?gl:d-
| food. | feces. | urine. | .o |2+1).] (3=1).| urine | 1—9. | minis-
| (2+3). (4=1) tered.
Fore period.
| ‘

First subperiod: Grams. Grams. Grams. Grams. |Per ct.| Per cl. Per ct. Grams. | Grams.
LT e S R 14.546 | 2.323 a9.251  11.574 | 15.97 | 63.60  79.57 2.972 0.0
T Ve N 2.909 : . 465 | T L R L SRR I PR . 594 .0

Second subperiod: | ! |
TS e SN 14.361 | 3.917 | 7.682 | 11.599 | 27.28 | 53.49 | 80.77 2.762 .0
Average. .. ............. TR R T e TR T S S . 553 .0

Entire fore period: ‘ '

Lo R R 28.907 | 6.240 | 16.933 | 23.173 | 21.59 | 58.58 | 80.16 5.734 .0
T T Bl TR RS ST R R SN I 574 .0
Preservative period. | |

!

First subperiod: | l ‘

LT R N g 14.356 | 3.763 | 8.548 | 12.311 | 26.21 | 59.54 | 85.76 | 2.045 5.00
T A 2.871 | .753 | 1.710 | 2.463 |....... IR, (M, | .408 | 1.00

Second subperiod: }

LT e M G | 14.624 3.687 |a8.776 | 12.463 | 25.21 60. 01 85.22 2.161 7.50
aeERgS. . _............| 2.925| .737| 1.755| 2.482 |....... - AN, (R . 433 1.50

Third subperiod: | ‘ . | |
LT R | 15.820 | 3.984 | 8.757 | 12.741 | 25.18 | 55.35 | 80.54 3.079 8.00
B e eaas e I 3.164 L1797 Rl [ AR | e m e me mimmi . 616 1. 60

Fourth subperiod: r '

G R 14.377 | 4.508 |a7.718 | 12.226 | 31.36 | 53.68 | 85.04 2.151 3.00
Average................ 2.875| .902 | 1.544| 2.446 |.......|....... ST . 429 .60

Entire preservative period: | |
L R R 59.177 | 15.942 | 33.799 | 49.741 | 26.94 | 57.12 ! 84.05 9. 436 23. 50
LT T e e R 29591 9T 1000 2487 |...- .- R R . 472 1.18

After period. | } B

First subperiod: ‘ . l
BRI o e P G e i 14.805 | 5.044 |a8.469 | 13.513 | 34.07 | 57.20 | 91.27 1.292 .0
. L e ndee s 2.961 | 1.000 | 1.604 | 2.708 |.......]........ ST 258 .0

Second subperiod: l | ‘

T LR LS T T 15.579 | 2.833 \ 7.709 | 10.542 | 18.18 | 49.48 | 67.67 5. 037 .0
Average................ 3.116 | .567 | 1.542 | 2.109 |....... (S SR 1. 007 0

Entire after period: \ { | l
A S N S 30.384 | 7.877 | 16.178 | 24.055 | 25.92 | 53.25 79.17 6. 329 .0
DS . - .aeeeonnneen | 3.038 W 1. 618 ‘ s AL o2 e et 332 .0

a Average added to complete period.
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasLe XIII.—Phosphoric acid balances for Series VIII—Continued.

[Averages are per day.]
No. 6.
| 1 t | 8 | & |6 el 8 9
i i In In In e Bal | -
i ces | feces i of ic
Beriod. | Jon | In In ond | feces | urine | aad | ance |pcid sd-
| food. | feces. wurine. | oo (2+1).| (3+1). " urine | (1—4). ey
| 2+43). (4=1) tered.
Fore period. | I
| |
First subperiod: Grams. Grams. Grams. Grams. Perct. Per ct.| Per ct., Grams. Grams.
abal L 0 20.678 | 7.508 | 11.385 | 18.893 § 36.31 | 55.06 & 91.37 | +1.785 0.0
AVOraEe .. . oo 4136 | 1.5 (2200 ‘3 T <oty s e b o T + .357 .0
Second subperiod: , | ‘
Total- L o s e 20.096 @ 7.535 10.931 | 18.466 | 37.50 | 54.39 | 91.89 | +1.630 .0
Average. .. /11111 4019 | 1.507  2.186 | 3.693 |....... Wt o | +.326 .0
Entire fore period: | | i 1
Total 1t .. o250 sl Tas 40.774 | 15.043 | 22.316 | 37.359 | 36.89 | 54.73 | 91.62 | +3.415 -0
BVOEAER S - c - b e 4.07 1.504 | 2,232 | ‘3.73B §--- - il e S + .341 .0
Preservative period. ’ ;
First subperiod: ;
g o ) B NN R 20.429 | 7.446 | 11.174 | 18.620 | 36.45 | 54.70 | 91.14 | +1.809 5.00
AVEraPe. .. oot 4.086 | 1.480'1 2.235 | ‘BT24 | <o ]l s L L + .362 1.00
Second subperiod: | |
by RO ol 19.940 | 5.952 | 11.475 | 17.427 | 29.85 | 57.55 | 87.40 | +2.513 7.50
AVOYAEs. - - oo 3.988 | 1.190 | 2.2905 | 3.485 |- cco--ofocacaan 1L Tt + .503 1. 50
Third subperiod: |
4 o) Y IR e e e R 20.202 | 7.222 | 10.675 | 17.897 | 35.75 | 52.84 | 88.59 | +2.305 10. 00
AVEIREE. « - e s amsancrn 4040 | 1.444 | 2.135 | 3.579 [-ccooo|eceaanacfooananns 4 .461 2.00
Fourth subperiod: 1 | | |
Rabal e e 19.922 | 5.790 | 11.124 | 16.914 | 29.06 ‘l 55.84 | 84.90 +3.008 .0
AVEERRE . fas il i 3.984 | 1.158] 22951 3888 ... .o o sa s mct e |’ + . 601 .0
Entire preservative period: . | |
Fotal nlgsl Sur T L T 80. 493 | 26.410 | 44.448 | 70.858 | 32.81 55.22 | 88.03 | +9.635 22. 50
AVETREED. « < - v o s o mims 4.025 | 1.320 | 2.228 | 3.542 | .- 2| -acucEolER U0 + .483 1.13
After period. | |
First subperiod: |
g i+, 7 R S e PRECE 19.442 | 8.327 | 11.431 | 19.758 | 42.83 | 58.80 | 101.63 | — .316 .0
Average. .. ............. | 3.888 | 1.665 | 2.286 | 3.951 |....... IR — .063 .0
Second subperiod: ' | '
i R e Myt ] B a20.380 | a 3.620 |al10.634  14.254 | 17.76 | 52.18 @ 69.94 | +6.126 .0
Average. .........ceeen- | 40781 .784| 2807 | 288 | cufirne | et +1.225 .0
Entire after period: |
d i <Y DA I e s 39.822 | 11.947 | 22.065  34.012 | 30.0C | 55.41 | 85.41 | +5.810 .0
AVOTRBE. i ot bt st | 3982 .| 1.1056 ] . 2.200:] S 401 |....ctufiuanannalertisnu + . 581 .0
a Daily average added to complete record.
N
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BENZOIC ACID AND BENZOATES.

TasLE XIII.—Phosphgric acid balances for Series VIII—Continued.
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[Averages are per day.]
MNo. 7.
. 1 2 3 4 5 ] 6 7 8 9
‘ Sodium
| | In by
In feces | ate ad-
Period. In In and In Iu feces Bal- minis-
Infood. : : feces | urine = and ance tered
feces. | urine. urine : ; :
(2+3). (@+D-| 3+1). urine | (1—4). | (calcu-
i (4+1). lated as
benzoie
‘ acid).
Fore period. | I
First subperiod: Grams. Grams. Grams. Grams. Per ct | Per ct. | Per ct. Grams. Grams.
B e cns e are 15.507 | 5.339 @ 9.854 15.193 w‘ 34.43 | 63.55 | 97.98 | +0.314 0.0
C L e B R B Q- SRR SR R + .062 .0
Second subperiod: 1
... 1 14.796 | 5.252 | 9.239 | 14.491 | 35.50 | 62.44 | 97.94 + .305 .0
BYORRRE. . - - .o aeaecn- 2900 100 L8481 2 808t - i) eanne + . 061 0
Entire fore period: ' | |
S BT S R 1 30.303 | 10.591 | 19.093 | 29.684 | 34.95 | 63.01 | 97.96 | + .619 .0
R L i = o == 5 e | 3.030 | 1.050 | 1.909 | 2.968 |.......[........]-c-.---. + .062 .0
Preservative period. | | |
First subperiod: ‘ ‘ | ;
B o s < e oo 14.246 | 4.471 | 8.902 | 13.373 | 31.38 | 62.49 | 93.87 | + .873 4.90
R 2.849 .804 | 1.780 | 2.674 |....... PERSAIE DS + .175 .98
Second subperiod: T
B e i =5 = = = 14.374 | 5.803 | 8.377  14.180 | 40.37 | 58.28 | 98.65 + .194 7.50
S R e sio-DRE, 10LA S 6Th 28300 . ). + .039 1. 50
Third subperiod: - \ |
B s & = a === n s s o s 15.009 | 3.710 | 7.685 | 11.395 | 24.72 | 51.20 | 75.92 | +3.614 10. 00
T e . 3.002 Srp AR o R Ty 1 (A (SR B A e + .723 2.00
Fourth subperiod: | |
B e <o 13.890 | 3.636 | 7.939 | 11.575 | 26.18 | 57.16 | 83.33 | +2.315 6. 50
BPNEARS. . ..o eoemaenn-e 2.778 o O E B % O [SINNRTRN + . 463 1. 30
Entire &reservativc period: | ' ‘ |
T e R 57.519 | 17.620 | 32.903 | 50.523 | 30.63 | 57.20 | 87.84 +6.996 28. 90
Average................ 2.876 | .881 | 1.645 1 A SR et +.350| 145
After period. 4 { ‘ 1
!
First subperiod: 1
I S it = S o 13.820 | 5.036 | 7.3908 12.434 | 36.44 | 53.53 | 89.97 @ +1.386 .0
ORI . - . o en s 2.764 | 1.007 | 1.480 | 2.487 |.......)-c--.... e + .277 .0
Second subperiod: |
IR o e = b s o m s 13.259 | 6.063 | 7.193 13.256 | 45.73 54.25 | 99.98  + .003 .0
Average.........cceu-.. 0 BT L ST T ) R S [ + . 000 .0
Entire after period: |
Co e N SR 27.079 | 11.099 | 14.501  25.600 | 40.99 53.88 | 04.87 | +1.380 .0
B = = e o S R e S BT RS ) RS S [ + .139 .0




1194

INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.,

TasrLe XI11.—Phosphoric acid balances for Sexies VIII—Continued.

[Averages are per day.]

No. 8.
1 2 3 1 5 6 7 8 9
Sodium
ben-
In 4 .
1In feces admin-
Period. | In In In and feIclelas ug&e f;c;; f,fé; istered
food. | feces. | urine. | urine 2 : ; (calcu-
(2+1). (3+1). | urine | (1—4).
(2+3). (4+1) lated
K as ben-
zoic
acid).
Fore period. |
First subperiod: |Grams. Grams.]Grams. Grams. Per ct. Percl. | Perct. | Grams. 1 Grams.
BRI 25 i e s i s | 15.884 | 6.767 [ 9.160 | 15.927 | 42.60 | 57.67 | 100.27 | —0.043 | 0.0
AVOPALO. . o s e | S.177"] "1.353 | 1832 | 3188 |- -« -—iols s Sot — .008 | .0
Second subperiod: ‘ / |
Patal. X oy 15.577 | 2.568 | 9.458 | 12.026 | 16.49 | 60.72 | 77.20 | +3. 551 .0
AvVerage. ........counnea 3.115 <014 | 1,892 |~ 20406 |- ool e - + .709 .0
Entire fore period: 3 | |
Total. o 2o tnraanlahss 31.461 | 9.335 | 18.618 | 27.953 | 29.67 | 59.18 | 88.85 | +3.508 | .0
Average..........c..... 3. 146 934 | L8621 706 |. ... il el aE + .350 .0
Preservative period. ‘
First subperiod: | | | 1
T, . = v v v | 15.557 | 5.867 | 10.152 | 16.019 | 37.71 | 65.26 | 102.96 | — . 462 4.90
AVOTARO. oo -in'ccccnsohe 3. 111 | LI73 | .2.030 1 73.208 |1 .2l trTUn . — .092 .98
Second subperiod: | l 1
Dotalc o e et 15.291 | 5.050 (210.480 | 15.530 | 33.02 | 68.54 | 101.56 | — .239 7.50
AVOIOEE. v oo vens s ook | 3.058 | 1.010 | 2.096 ( 3.106 |....... e (o — .048 1. 50
Third subperiod: | !
{4 BERE AR L L | 15.891 | 4.820 | 8.649 | 13.469 | 30.33 @ 54.43 | 84.76 | +2.422 10. 00
AVOIRER. . .. .iuisatenis | 3.178 084 | 'L730 | 2.008 [ ctadsimasnnlons i + . 484 2.00
Fourth subperiod: ; ;
p 5, 7 VA S o S ' 15.714 | 6.031 | 8.988 | 15.019 | 38.38 - 57.20 95.58 | + .695 12. 50
AVETREe . on sl i ot | 3.143 {°1.206 | 1.798 | &.004'|. . ..} ..o . 2lccSeiE + .139 2. 50
Entire preservative period: |
¢ 5, " SO SLR A 62.453 | 21.778 | 38.269 | 60.037 | 34.86 | 61.28 @ 96.13 | +2.416 34.90
AVerage......ccvceeeu-. 3123 | /1080 | 1913 | 3002 |......focc-.otuf o nuites + .121 1.75
After period.
First subperiod: |
BB e b i St w1 15.702 | 5.646 | 8.694 | 14.340 | 35.96 | 55.37 | 91.33 | +1.362 .0
AVEIBEOI . o inesmuden 8.140 { -1.120 | “1.739 .| "B:BB8 3. . confis sns ot + .272 .0
Second subperiod: :
s (ot SRR IO T 16.004 6.141 | 9.560 | 15.701 | 38.37 | 59.74 | 98.11 | 4 .303 .0
AVOrage. c..cccvvaranars 3. 201 1. 228 1.912 | 3.140 2eeeee- R + . 061 .0
Entire after period: | ' [
g 40 7Y e e eleh . L B 31.706 ' 11.787 | 18.254 | 30.041 | 37.18 \ 57.57 | 94.75 | +1.665 .0
AVOIARD. o oz isabs e e 3.171 1.179 | 1.825 | 3.004 Jrazagen [moeeeserlennrenas + . 167 .0

a Daily average added to complete period.




BENZOIC ACID AND BENZOATES.

TABLE. XTIII.—Phosphoric acid balances for Series VIII—Continued.

[Averages are per day.]

1195

& No. 9.
1 2 3 4 5 6 7 8 I 9
. Sodium
: ben;g—
| n ate ad-
Period. Tt P Inhf;lag,es In In feces | Bal- |minis-
[nfood. fices | urine Jr'me feces | urine | and ance tered
; ; " | (@2+3). |@+D-| (3+1). | urine | (1—4). | (calcu-
! e (4=1). | lated as
J | ' benzoic
, acid).
| |
Fore period. ’ |
! !

First subperiod: Grams. Grams. Grams.| Grams. Per ct.| Per ct. | Per ct. | Grams.  Grams.
B i o aani m 20.692 | 6.925 al13.154 | 20.079 | 33.47 | 63.57 | 97.04 |+ 0.613 | 0.0
L S o v G W00 ISV 8 e SR T T G O T SISO + .122 .0

Second subperiod:

L e 20.568 | 6.394 | 11.246 | 17.640 | 31.09 | 54.68 85.76 -+ 2.928 .0
Nyerape. .. W ... 4.114 1.27 T R EY- LTS (SR S 4+ . 586 .0

Entire fore period: |
L T R R 41.260 | 13.319 | 24.400 - 37.719 | 32.28 | 59.14  91.42 |4+ 3.541 .0
AVerage. ............... | 2126| 1332| 2440 372 . ... . leeeeiii ). |+ .354 .0
Preservative pericd. |

First subperiod:

R 19. 991 4.024 |a11.772 | 15.796 | 20.13 | 58.89 | 79.02 |+ 4.195 4.90
T 3. 998 oo [ R L e E T (O] S + .839 .98

Second subperiod , ; ‘

C T e S R 19.776 | 6.993 | 10.589 | 17.582 | 35.36 | 53.54 88.91 + 2.194 7.50
EVRTRED. . - .- cenienee SR B e T TS B S iy ) PR, (SRR I, + .438 | 1. 50

Third subperiod: \ :
L O S 120.428 | 3.068 | 11.336 # 14.404 | 15.02 | 55.49 l 70.51 |+ 6.024 10. 00
AVERREE. ... -.covnpnea- 4. 086 S R ) TR (S (T + 1.205 2.00

First, second, and third sub- \

periOds: ‘ ! |
4 60.195 | 14.085 | 33.697 | 47.782 | 23.40 | 55.98 ‘ 79.38 |+12.413 22. 40
e R - 4.013 e SRR R G L [ |REPESE T + .827| b1.12
After period. |

First subperiod: : |
Co e e R 20. 050 6.591 | 10.589 | 17.180 | 32.87 52.81 8§5.69 |4 2.870 .0
Avemge ................ 4010 | 1318 ] 2.118 | 3.436 |.......}-ccrceei]ennnnnnn + .574 .0

Second subperiod: |
B e s - 20.340 | 10.235 | 10.919 | 21.154 | 50.32 | 53.68 ) 104.00 — .814 0
LTy A 4008 | 2047 | 2.184 | 4231 |.......Jcecccuce)uaennnn. — .163 .0

Entire after period: ;

W e 40.390 | 16.826 | 21.508 | 38.334 | 41.66 | 53.25  94.91 |+ 2.056 .0
Average................. 4039 | 1.683 | 2.151 | 3834 |....... ccccncudeninnnean + .205 .0

a Daily average added to complete record.

b Average for 20 days.
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasLe XIII.—Phosphoric acid balances for Series VIII—Continued.

[Averages are per day.]
No. 10.
1 2 3 1 5 6 7 8 9
Sodium
1 e £
n a -
Period. s T Inafleges In In feces Bal- | minis-
Infood foces. | urine: | “isine feces | urine and ance tered
. ; (2+3) (2=1). (3=1).| urine | (1—4). | (calcu-
= " (4=1). lated as
benzoie
acid).
Fore period. |
First subperiod: Grams. Grams.| Grams.. Grams., Per ct.| Per ct. | Per ct. | Grams. | Grams.
y i TRl TR O v T 18.332 | 4.552 | 10.562 | 15.114 | 24.83 | 57.62 | 82.45 |+ 3.218 0.0
AVOTAED. oo 2l s N 3. 666 910 | 2112 | 3022 |.. oo ofoc i it] + .644 .0
Second subperiod:
Total. . 0. &l =kt 18.319 | 2.439 | 9.774 | 12.213 | 13.31 | 53.35 | 66.67 |+ 6.106 .0
AVOIAERG: - 60 i 3.664 | .4881 1986 | 2.4483 | ...._.| --o-clSRuEEES + 1221 .0
Entire fore period:
ot vid o B L Enle 0 00 36.651 | 6.991 | 20.336 | 27.327 | 19.07 | 55.49 | 74.56 |+ 9.324 .0
Average..... L T et 3. 665 L6099 2,034 ' 2.733 | .ol i + .932 .0
Preservative period.
First subperiod:
g i - T PR 5 Bl 18.135 | 2.081 | 11.172 | 13.253 | 11.48 | 61.60 | 73.08 [+ 4.882 4.90
AVETRED. . . . cle e i xnme i 3. 627 A6 | 2.238 | 2,600 .. conas] s e R S + 977 .98
Second subperiod:
Totalot.. o . S el 17.865 | 6.231 |210.564 | 16.795 | 34.88 | 59.13 | 94.01 |+ 1.070 7.50
AVORNER -5 5 - o5 R 3.603 | 1.2467] 2.113 | 3.389 |- .- -] - Ll SRR + .214 1. 50
Third subperiod:
ol e e B 16.906 | 3.470 | 8.298 | 11.768 | 20.53 | 49.08 | 69.61 [+ 5.138 8.00
A R 3. 381 004 | L0660 ]| 2.354 |. ..ol e + 1.027 1. 60
Fourth subperiod:
Tokgl ST il e ey 15.608 | 2.519 [28.429 | 10.948 | 16.14 | 54.00 | 70.14 |+ 4.660 .0
AVOPALE. . .- . coivcasrm o 3.122 004 | 1686 | 2.190 |....c.fo-s tasafeonaannt + .932 .0
Entire preservative period:
Tolaloa,ch nandi e R 68.514 | 14.301 | 38.463 | 52.764 | 20.87 | 56.14 | 77.01 [4+15.750 20. 40
AVOIARE. = e e 3. 426 L715 | 1.923 | 2.638 bl b + .788 1.02
After period. ‘
First subperiod: |
pi b - | EERRRCRTIPERIUP - S § 35 ' 18.250 | 5.995 | 9.900 | 15.895 | 32.85 | 54.25 | 87.10 [+ 2.355 | .0
AVEIARD. .. v vooimnnsisanne 3. 650 1.199 LOBUT 8179 | i il oo e + .471 .0
Second subperiod:
TOREE -5 os csravisinmensn 17.074 | 4.164 | 9.204 | 13.458 | 24.39 | 54.43 | 78.82 [+ 3.616 .0
Average...........c...... 3.415 833 LB5O | 2602 . ... .. neia] o + 723 | .0
Entire after period: | i .0
PORRL oo isei b onasay s 35.324 | 10.159 | 19.194 | 29.353 | 28.76 | 54.34 | 83.10 |+ 5.971 .0
Average.........ccevuv.. 3. 632 1. 016 L9109 2085 |..ncic]an cininalonnats + 5897
| |

a Daily average added to complete record.

pp—— T
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TasLe XIII.—Phosphoric acid balances for Series VIII—Continued.

[Averages are per day.]
- No. 11.
1 2 3 4 | 3 6 | 7 8 9
Sodium
: benzo-
; n ate ad-
In i Ina{]eges In In | feces Bal- = minis-
Period. Infood.| ones st 1 arine feces | urine | and ance tered
- g (2+3)' (2+1).| (3=1,.| urine | (1—4). (calcu-
. L (4=1). lated as
benzoic
‘ acid).
aa Lk | e * Bir 208
Fore period.

First subperiod: Grams.| Grams.| Grams. Grams. Per ct. Per ct. | Per ct. | Grams. Grams.
e N 23.200 | 4.832 | 13.543 | 18.375 | 20.75 | 58.15 | 78.90 4.915 0.0
Average ................ 4. 658 B2 OIS | i) .. 083 .0

Second subperiod . | \

B = i o e i 23.232 | 6.174 | 10.929 | 17.103 | 26.58 | 47.04 | 73.62 6. 129 .0
Average. ... ........... 4646 | 1.235 | 2.186 | 3.421 | ... SA% St 1.25| .0

Entire fore period: ' \
. 46.522 | 11.006 | 24.472 | 35.478 | 23.66 | 52.60 | 76.26 | 1104 | .0
L 4652 | 1.101 | 2.447 | 3.548 |.....-. e L SRR 1. 104 .0
Preservative period ‘

First subperiod: \ ‘

T e R 23.254 | 9.700 | 13.208 | 22.908 | 41.71 | 56.80 | 98.51 . 346 | 4. 90
Average. .......c.c..... 4. 651 AT R By v I S ) NS RS . 069 .98

Second subperiod
B o oans s 21.491 | 7.355 | 11.030 | 18.385 | 34.22 | 51.32 | 85.55 | 3.106 7.50
T e R e SRR T B e Ry 8 BSRG[N . 621 1. 50

Third subperiod: ' l |
O T R 23.891  5.152 | 13.250 § 18.402 | 21.56 | 55.46 , 77.02 5. 489 10. 00
Avera%e ................ S T8 1080 2,680 | . 3680 L. . o-c)-ceeai)oaeoaa- 1. 098 2.00

Fourth subperiod * '

B s s w2 22.436 | 7.513 | 12.904 | 20.417 | 33.47 | 57.51 | 90.99 2.019 2.50
EURTORB L. s o oo ovossoit 4.487 | 1.503 | 2.581 4.084.1......: B e e e e . 403 | .50

Entire &reservative period: ‘ ‘ |
I N Bl ot o o2 3 o v 91.072 | 29.720 - 50. 392 | 80.112 | 32.63 | 55.33 | 87.97 | 10.960 24.90
T e S | 4.564 | 1.486 | 2.520 | 4.006 |....... AT B .48 1.25

After period. | , |

First subperiod: ‘ ‘

LA R 23.444 | 7.779 | 11.004  18.783 33.18 | 46.94 @ 80.12 4. 661 .0
Average........ccc...... | 4689 | 1.556 | 2.201 | 3.767 |......- B S SHRC TR e . 932 .0

Second subperiod: ‘ ' |
L e S I 23.244 | 7.150 | 11.366 18.516 30.76 | 48.90 @ 79.66 4. 728 .0
T - 4.649 1.40 | 2.273 | 3.708 |-...... e CEEEEEEE . 946 .0

Entire after period: 1 ' ' . '

L LA e S 46.688 | 14.929 | 22.370 | 37.299 | 31.98 | 47.91 19.89 9. 389 .0
RS . . <. oo e oss s 4.669 1.49 .0

)
2| 37 R TR RN S . 939
23360—Dull. 84, pt 4—08——11
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TasrLe XI11I.—Phosphoric acid balances for Series VIII—Continued.

[Averages are per day.]

No. 12.
' rach b e a4 | 5 6 7 8 9
‘ | ' Sodium
a | ] g
| n | a -
E In ‘ In ] Ina{:\((i:esl In In feces Bal- minis-
Period. Infood. s "m’ino A feces = urine and ance tered
- 3 (2+1). (3=+1).| urine | (1—4). | (calcu-
(2+3). ¢
(4+1) - lated as
| ‘ benzoic
| [ | acid).
s
Fore period. | l 5
| |
First subperiod: Grams. Grams.| Grams. Grams. Fer ct.| Per ct. | Per ct. | Grams. Grams.
TOUE s i ts o 22.952 1 9.152  11.596 | 20.748 | 39.87 | 50.52 | 90.39 2.204 0.0
AYOTRRE .« oo S it . il 4500 | 1.830 | 2.319 | 4149 |. ... schon ool RRE . 441 .0
Second subperiod: } : |
¢ i | S R TR G B S 24.253 | 6.345 | 12.080 | 18.425 | 26.16 | 49.81 | 75.97 5.828 .0
Average................ .4.861 | 1.260 ) -2.416 | 3685 | .... cfc oo ottt UUREIE - 1166 .0
Entire fore period: ‘ | i ?
Total s ar el el | 47.205 | 15.497 | 23.676 | 39.173 | 32.83 | 50.16 | §2.98 8.032 .0
AVEIREA i e e | 4.720 | 1.560 1 2.368 | (3017 |..... < lak . in il s .803 .0
Preservative period. l | i I
First subperiod: i \ ’
gyt AR R L 1 23.936 | 7.325 | 13.306 | 20.631 | 30.60 | 55.59 | 86.19 3.305 4.90
AVOPALE ux . it 4. 787 | 1.465.| 2.661. | 4126 | - i s . 661 .98
Second subperiod: w f |
TOUL. - - »-nvenpa st s 23.506 | 6.286 | 12.737 | 19.023 | 26.64 | 53.98 | 80.62 4.573 7.50
AVORREE, & 5 s s il 4719 | 1.257 | 2.547 | 3.804 |..... .l | 916 1. 50
Third subperiod: ' |
i~ P o R AT 22.508 | 6.482 | 11.526 | 18.008 | 28.79 | 51.21 | 80.01 4. 500 10. 00
Avcra%e ................ 4.502 | 1.296 i 2.305 | 3602 |... i) anomna o ruauns . 900 2.00
Fourth subperiod: ‘ l
g i~ DO TR - 19.804 | 6.786  11.266  18.052 | 34.27 | 56.89 | 91.15 1.752 .0
AVEIAge L) e 3.961 | 1,357 | 2,253 | 3,610 l.......| -...c.o].-aaades ' .351 .0
Entire lpreser.vative period: | ‘ ! l
TORRLLY o M e A 89.844 | 26.879 | 48.835 | 75.714 | 29.92 | 54.36 | 84.27 | 14.130 22.40
AVOraPO. ccivnsndonarias 4. 492 i 1.344 | 2.442 | 3.786 ] A ettt . 706 1.12
After period. | j l[
First subperiod: ; {
dligs; | I S e e or 20.858 | 6.377 | 10.765 | 17.142 | 30.57 | 51.61 | 82.18 3. 716 .0
AVPIBREO, e s e oo s 4,172 1. 1.275 | ‘2:168 | 1 3. 428 |. .ot culoinist iR 744 .0
Second subperiod: | i I ‘
"TORRL. % vmm A esie Em kSt 21.374 | 6.424 | 10.747 | 17.171 | 30.06 | 50.28 | 80.34 4.203 .0
AVOTBE® . o uicveun=xprida 4276 | 1.285 1 2.140 | 8484 |....... | aecci-nlvwnnuin .841 | .0
Entire after period: ' \ ' i l |
TOhal vii ivevinniswsns oy 42.232 | 12.801 | 21.512 | 34.313 | 30.31 | 50.94 | 81.25 7.919 | .0
AVETage.......ooeenns { 4223 1.280’ 2180 | 8481 foveiielorarnnns Wyt |0
‘ |
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TasLe XIII.—Phosphoric acid balances for Series VIII—Continued.

SUMMARIES.
% [Averages are per man per day.]
Nos. 1l and 4.
1 2 | s 4 | s 6 ] 1 R
In . Ben-
In feces ‘ -
; In In feces Bal- zoic
Period. Infood. fetlzgs ut!illlle uatfi]d | feces | urine | and ance | acid
" 5 2+ (2+1).| (3+1). urine | (1—4). |admin-
5 | (4-=1). 'ist,vr(-d.
ey i (R R L = —| -
Fore period. |
First subperiod: Grams.| Grams.|Grams.| Grams.| Perct.| Per ct. | Per ct. | Grams. ‘,Grum.\-,
LT R R R R 31.139 | 7.359 | 22.283 | 29.642 | 23.63 | 71.56 | 95.19 1. 497 0.0
RRIRRD. - - - - neeennene CETV OB S T A RTTTE A AR IR L1150 .0
Second subperiod:
B e i b 20.504 | 7.529 | 21.874 | 290.403 | 25.52 | 74.14 | 99.66 . 101 .0
R i 2. 950 et e (e g L [0 R S ST S NN ‘ .010 | .0
Entire fore period: | | | -
L e e S 60.643 | 14.888 | 44.157 | 59.045 | 24.55 | 72.81 | 97.36 | 1.598 .0
T ol R TR AR EER . K R ST R |  .080 0
Preservative period. ‘ y‘ “ SRR T
First subperiod: I i I
A R 28.502 | 7.769 | 20.526 | 28.295 | 27.26 | 72.01 L 99.27 . 207 10. 00
L 2. 850 o SRR S - RN SN | 020 1.00
Second subperiod: ‘
DS o = s = 5 e 28.312 | 6.646 | 19.931 | 26.577 | 23.47 | 70.40 | 93.87 1.735 15.00
L T 2.831 . 665 ‘ g D R R N S [ ‘ .173 1. 50
Third subperiod: | 1
B v < s b i m s 20.584 | 7.894 | 19.991 | 27.885 | 26.68 | 67.57 | 94.25 1. 699 20. 00
e S R S 2. 958 . 789 | 1.999 | 2.788 |. ... .. occoiiiifieiiiin .170 2.00
Fourth subperiod: | . |
e e A 29.738 | 6.963  18.645 | 25.608 | 23. 41 ‘ 62.70 = 86.10 4.130 25.00
BVOLOEO - oo oo ooeimnicn s | 2.974 A TE R O (T T T EOSCER) ety I . 413 2.5
Entire preservative period: l 1 | ;
T R R [116. 136 | 29.272 | 79.093 |108.365 | 25.20 \ 68.10 93.30 7.771 70. 00
S R | 2.904 vias | .07 | 2700 |...-... (ERRrN S 195 1.76
After period. | | e i
First subperiod: ‘ ) | |
B e e ois miws 50 28.964 | 9.144 | 18.028 | 27.172 | 31.57 | 62.24 | 93.81 1. 792 0
AVBLOAR® . ve- o ensoaennnas 2. 896 S T R T o SRS R ERCAEE) e . 79 0
Second subperiod: | ;
N e e s e 29.612 | 7.914 | 15.954 | 23.868 A 26.72 | 53.88 | 80.60 5. 744 .0
Average................ LR S R R T ST R, I 575 0
Entire after period: | | % 1 - e
T e B I 58.576 | 17.058 | 33.982 | 51.040 | 29.12 58.01 87.13 7. 536 .0
BYBIRRE., . . o voveenearane ‘ 2.920| .8683| 1.000 | 2.582 |.......|..cccacilannnnnns 377 .0
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Tasre XIII.—Phosphoric acid balances for Series VIII—Continued.

SUMMARIES —Continued.
[Averages are per man per day.]
Nos. 1, 2,4, 5, and 6,

1 2 s | &« | = ¢ | = 8 9
I
- In Ben-
Period. L | G szﬁfes ' feces Bal- zoic
Infood. feces, | urine. | urine feces 1 urme and ance acid
| . (2+3) (2+1). (3=1). urine | (1—4). |admin-
| 3 ‘ (4+1). istered.
Fore period. 1 ; !
|
First subperiod: Grams. Grams. Grams. Grams. Per ct. Per ct. Perct.| Grams. Grams.
TOBAE & N o ek 2.552 | 22.553 | 58.583 | 81.136 | 24.37 @ 63. 30 | ; 87.66 | 11.416 0.0
AVOEALO . - s 3402 | 002 2:3431] 3.2457] . <nt it et S . 457 > 1
Second subperiod: | | [
Total Al e o s L S o B 90.056 | 25.941 | 57.674 | 83.615 | 28.81 | 64.04 | 92.86 | 6. 441 .0
AVerage. ....ovueeunn-.. 3.602| 1.038 | 2.307 | 3.345 |. ... .. —..... [ S | .257 .0
Entire fore period: , ' l
PRI o ke i b B g 182. 608 = 48.494 116.257 |164.751 | 26.56  63.66 | 90.22 | 17.857 .0
AVETAge. -« eeeeeeennn .. 3.652 | .970 | 2.325| 3.295|....... oy e . 357 .0
Preservative period. ,‘ ’ i
First subperiod: 4 | ‘
d o) « 1 G O e S SO 88.932  27.308 | 56.869 | 84.177 | 30.71 ’ 63. 95 ' 94. 65 4.755 25.00
AVOTREE. U o SR A 3.867 | 1.092 | 2.275 3.867 |o e o dlo e N . . 190 | 1.00
Second subperiod: | | ‘
otalic ot et N 88.267 | 24.639 | 57.339 | 81.978 | 27.91 | 64.96 | 92. 88 6.289 | 37.50
AVOTARI . - o s e st 3. 531 ~986 | 2,284 1~ 3: 279 |- s s S0 S TN B A .252 1. 50
Third subperiod: | | I
ToLalacs i <o e S 92.306 27.948 | 56.296 | 84.244 | 30.28 @ €0.99 ‘ 91.27 8.062  48.00
AVOTBRO. - <= = wo 00 ‘ 3. 692 1.118 | 2.282 || 3. 370 |- - 2n -l oae oo SRl EE SN .322 | 1.92
First, second, and third sub- | ‘ 1
periods: l 1 ’ ‘ i
Totales: cooaud e o N s 269.505 79.895 170.504 250.399 | 29.65  63.27  92.91 19.106  110. 50
AVOTARO, ik e 58 oo 3. 593 1..065"]. 227341 30888 e PR e . 255 | 1. 47
After period. ‘
First subperiod: | ; ‘
g o)) EOSCRR R S e 87.630 | 30.173 | 53.289 | 83.462 | 34.43 | 60.81 | 95.24 4. 168 .0
AVOTBEG . o e s % o 3.000 | 1.207 | 2.132 .| S.389 |-ocia v cinc|eansnens 1 . 166 -0
Second subperiod: ‘ ' | ‘
d )0 A | SRS ST TR 91.258 | 21.855 | 50.565 | 72.420 | 23.95 | 55.41 | 79.36 | 18.838 .0
ANORRRB o e e et 3.650 | .874| 2.023 | 2.897 [.......|....ooiifieiianns .753 .0
Entire after period: ’
AN < R Ry R ey 178. 888 ' 52.028 103.854 |155.882 | 20.08 = 58.06 @ 87.14  23.006 .0
AVETRED .. o o owin s ras o in'd | 678 108 { 200k I8 [ oiass [ - ary 460 | .0
|
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TaBrLe XIII.—Phosphoric acid balances for Series VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.]

1201

L
Nos. 7 to 12.
1 2 3 | 4 5 6 7 8 9
' Sodinm
w | benzo-
| fIn | : : iIn e ate ad-
Period. eces = In n eces 3al- | minis-
folond fe]cgs urlige ; and  feces | urine and ance tered
: . * | urine | (2+1).| (3=1). urine | (1—4). | (calcu-
(2+3). | (4=1). lated as
| benzoie
. acid).
Fore period. | |
First subperiod: Grame. Grams. Grams. Grams. Per ct.| Per ¢t. Per t. Grams. Grams.
B S aa- 116.657 | 37.567 | 67.869 105.436 32.20 58.18  90.38  11.221 0.0
L sl T R et T R e 5 (2 IR R O R N (S .375 0
Second subperiod: ! J |
T e e 116.745 | 29.172 | 62.726 | 91.898 | 24.99 | 53.73 78.72 | 24.847 0
T e N TR 3.802 | .972 | 2.091 R e e .829 .0
Entire fore period: | 1 |
L L e e R 233.402 | 66.739 130.595 (197.334  28.59 | 55.95 84.54  36.068 .0
I o e~ nem o m we e 2  3.890 | L.112 | 2,177 | 3.289 ...l .601 0
Preservative period. : ' R a PR B '
First subperiod: | |
s 115.119 | 33.468 | 68.512 [101.980 [ 29.07| 59.51 88.58 13.139 29.40
VOTARe . . ..o <y ) g e Pl R 5 B 19 2 T D T SRR i P . 438 .98
Second subperiod:
LT U e S S e 112.393 | 37.718 | 63.777 |101.495 | 33.56 | 56.74 | 90.30 10.898 45.00
L R e R ey R R S R S O IR (AN [ S 363 1.50
Third subperiod
O R G 114.633 | 26.702 | 60.744 | 87.446 | 23.29 | 52.99 76.28 | 27.187 58. 00
I e e n e s onae s 3.821 800 | 2.025 | 2.915 |.-.. .. fececnenc]omaeins 506 1.93
First, second and third sub-
periods:
L N 342,145  97.888 [193.033 290.921 | 28.61 56.42 | 85.03 | 51.224 132. 40
R S.902 " 1.088 ] 2145 | 3233 |.c.cocilaniinani]aseninns . 569 1.47
Ajter period. A TR ST MY R
First subperiod: :
SOV LR e S S, 112.124 | 37.424 | 58.350 | 95.774 | 33.38 52.04 | 85.42 16. 350 .0
RV . o n s i o ot | LT 1 LS | 3108 .. ...i)ccaaene]annnaaas .545 0
Second subperiod:
B i w60 5o 111.295 | 40.177 | 59.079 | 99.256 | 36.10 | 53.08 | 89.18  12.039 .0
T RS S 3.70 | 1.339 | 1.969 | 3.308 |.......[........feeeiinnn 402 .0
Entire after period: ' | i
B e s w5 = & st 223.419  77.601 |117.429 [195.030 | 34.73 | 52.56 = 87.20  28.389 .0
ROEREN. . .o vncinn s 3.724 1.293 1.957 l 3.251 T I T RE T A73 .0
|
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TasrLe XI1II1.—Phosphoric acid balances for Series VIII—Continued.

SUMMARIES—Continued.
[Averages are per man per day.]

Nos. 1 to 12, omitting No. 3-

Period.

Fore period.

First subperiod:
Potal
AVPYREA .« L s Bt oY
Second subperiod:
Tolaly L et s eaa
AVETRPPe. o oo st e

Entire fore period:
Total:.. . . s oo Io
Preservative period.

First subperiod:

Total e ot Ioh W ot it
ANV REa s e e T |

Second subperiod:
A 10017 Bl PSR e Wy s e o

Avergge. - ot ‘

Third subperiod:
Total=or T, W s it

First, second and third sub-
periods:

g o 7 e S U )

After period.

First subperiod:
Rotaloret gor-rlin fa .
AVOLBED . ©ov oo o e
Second subperiod:
Total: s i o R
AVOIREE. .o e d e

Entire after period:
BOtRL:E o i it 5

1 il (T T e 5 6 v 8 9

Pre-

In In serva-

T Yo i feces In In feces Bal- tive
food fooes: || wvtme al}d feces urine and ance calcu-
Y . urine | (2=1). (3=1). urine | (1—4). latedas
(243). (4=1). henzoic

} . acid.

| |
Grams. Grams. Grams. Grams. Per t. Per ct. Per ct. | Grams. ‘ Grams.
209.209 @ 60.120 [126.452 186.572 @ 28.74 60. 44 89. 18 22. 637 | 0.0
3.804 | 1093 2290 | 3 392 [ izt Ot .412 | .0
206. 801 | 55.113 {120.400 175.513 |-26.65 | 58.22 | 84.87 | 31.288 | .0
3.760 | 1.002 2. 189 o M (3 [ RS P e L . 569 | |
| L5 l N

416. 010 115.233 246. 852 [362. 085 @ 27.70 \ 59. 34 87.04 53. 925 0
3. 782 1. 047 2.244 | 3201 |. oo o o T . 491 | 0
204. 051 = 60.776 125. 381 [186. 157 20.78 1 61.45 | 91.23 | 17.89 54. 40
3:TI0 1 1.105 1 2,280 || 3888 | aenalon s trar LENE . 325 | .99

! !
200. 660 | 62.357 121.116 |183.473 | 31.08 60. 36 91. 43 17. 187 82. 50
3.648 | 1.134 | 2.202 ‘ 8, (At A SRR [ 312 1. 50
| |
206. 939 | 54. 650 [117.040 [171.690 | 26.41 | 56.56 @ 82.97 | 35.249 106. CO
3. 763 904 | 21287 S 122 | i o S .41 1.93
611. 650 177.783 363. 537 541. 320 | 29. 07 | 59. 44 88. 50 70.380 242. 90
3. 707 1. 077 2.203 8. 281 1 8. ] D . 426 1. 47
e e ﬂ.___l_____
‘ |
| |

199. 754 | 67.597 111.639 (179.236 | 33.84 | 55.89 89. 73 20. 518 .0
3. 632 1. 229 2. 030 i 1) ) S R W L] 5 S « 373 L0
202. 553 | 62.032 109.644 1171.676 | 30.63 | 54.13 @ 84.76 | 30.877 .0
3. 683 1128 1. 994 o b ol IR, E e L . o6l .0
402. 307 1129. 629 221.283 1350.912 | 32.23 | 55.00 87.22 51. 395 0
3. 657 1.178 | 2.012 S 180 |: .sssnsletiseranci . 467 0

SULPHUR BALANCE.
INDIVIDUAL DATA.

No. 1.

The data for No. 1 show a gradual increase in the sulphur excreted

in the feces from the fore to the after period.

There is a slight in-

crease in the amount of sulphur in the urine in the preservative

period, but a marked decrease in the after period.

ingested remained

practically constant.

The sulphur
There is a slicht increase

in the percentage of sulphur excreted in the feces in the preservative
period, and a notable increase in the after period.
of sulphur excreted in the urine is notably greater in the preservative

The percentage
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than in the fore period, while it is much less in the after period than
in the fore period. The sulphur balance is positive in all cases and
its magnitude is the same in the fore and efter periods (0.092 gram),
while in the preservative period it is but little more than one-third
that amount. There seems to be in this case a tendency on the part
of the benzoic acid to increase the excretion of sulphur, the total
elimination increasing 4.87 per cent, practically all of which is due
to the increase in excretion of metabolized sulphur,
No. 2.

The data for No. 2 show an increase in the quantity of sulphur
in the feces in the preservative period, although the amount in the
food is not quite so great as in the fore period. The increase over
the fore period is continued but to a less extent in the after period,
although the amount of sulphur ingested decreases 0.123 gram daily.
There is also a slight increase in the amount of sulphur in the urine
in the preservative period but a decrease in the after period. The
percentage of sulphur excreted in the feces is notably larger in
the preservative and after periods than in the fore period, and the
same 1s true of the percentage excreted in the urine. The balances
are positive and have the following magnitudes: 0.205, 0.070, and
0.026 gram daily for the three periods. In the case of No. 2, there is
a tendency manifested to increase the amount of sulphur excreted
both in the feces and in the urine, the increase in total elimination
amounting to 8.94 per cent, with a continued increase of 2.97 in the
after period.

No. 3.

The data for No. 3 show an increase in the quantity of sulphur
excreted in the feces in the preservative period and a decrease in the
after period. The amount of sulphur exereted in the urine in the
preservative period is practically unchanged, the very slight decrease
being somewhat more marked in the after period. The balances are
all positive and of the following magnitudes: 0.192 gram, 0.083 gram,
and 0.262 gram daily for the three periods. The decrease in the bal-
ance is accompanied by a deerease in the amount of sulphur ingested
in the preservative period of 0.1 gram, and the percentage figures
show a slight increase (1.8) of sulphur in the feces and an increase in
the urine of 6.19 per cent. In the after period there is astrong tend-
ency to decrease the percentage excretion of both metabolized and
nonmetabolized sulphur, the figures being even smaller than in the
fore period, although the amount of sulphur ingested is increased,
returning to practically the same figures as in the fore period.

No. 4.

In the case of No. 4 the quantity of sulphur in the feces remains
practically constant, a negligible decrease being recorded.  There is
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also a very slight decrease in the amount excreted in the urine.
The balances are positive but of small magnitude, being 0.087 gram,
0.089 gram, and 0.028 gram daily for the three periods. The only
tendency shown is to diminish very slightly the quantity of sulphu-
excreted both in the feces and in the urine, the increased execretion
in the after period being more marked, as shown by the decrease in
the balance, while the figures for the fore and preservative periods

show but slight variation.
No. 5.

The data for No. 5 show a slight increase in the sulphur in the
feces in the preservative period and the same figcure is obtained for
the after period. There is an increase of the sulphur in the urine
during the preservative period, while during the after period it is
practically the same as in the fore period. The balances are again
positive and their values are 0.153 gram, 0.080 gram, and 0.126
gram daily. The amount of sulphur ingested shows but little varia-
tion, increasing very slightly in the preservative period. The slightly
increased excretion both in the feces and urine amounts to 2.24
and 7.14 per cent, respectively, with a tendency to return to the
conditions of the fore period in the after period for the metabolized
sulphur, although the nonmetabolized sulphur exereted continues to
increase slightly.

No. 6.

The data for No. 6 show a diminution in the sulphur execreted in
the feces both in the preservative and after periods and a like dimi-
nution occurs in the urine. This decrease tends to increase the
magnitude of the positive balance both in the preservative and after
periods, the values for the balances being 0.091 gram, 0.101 gram,
and 0.131 gram daily for the three periods respectively. In the after
period the balance is again slightly increased, owing to a considerable
decrease in the percentage of sulphur excreted in the feces and a
slight decrease in the metabolized sulphur. The amounts of sulphur
ingested decrease very slightly throughout, and while the percentage
amount of sulphur exereted in the feces shows a decrease of 1.73 per
cent the figure for the urine is practically unchanged.

No. 7.

The data for No. 7 show practically no change in the sulphur excre-
ted in the feces during the fore and p.ese vative periods and quite a
marked increase during the after period. There is a slight progressive
diminution of the amount of sulphur excreted in the urine for the three
periods.  The balances are all positive, amounting to 0.097 gram,
0.141 gram, and 0.058 gram daily for the three periods. The inges-
tion is practically constant, there being a very slight dec ease through-
out. The percentace data show the same relations, the decrease of
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4.21 per cent in total elimination being due almost entirely to the
decrease in excretion of metabolized sulphur. In the after period
the balance is decreased below that of the fore period, due largely to
the increase in nonmetabolized sulphur. There appears to be no
influence in this case on the part of the preservative to increase the
excretion of sulphur in the feces until the after period, but there is a
tendency, on the other hand, to diminish very slightly the excretion
of the sulphur in the urine, though a partial recovery takes place in
the after period.
No. 8.

In the case of No. 8 there is an increase in the amount of sulphur
excreted in the feces,both in the preservative and after periods. There
is also a slight increase in the amount of sulphur exereted in the urine
in the preservative period, while in the after period the figure is the
same as in the fore period. The percentage data show the same rela-
tions in the preservative period, but in the after period the percent-
ages of sulphur in the urine and of total excretion slightly increase.
The balances are positive and the daily averages are 0.116 gram,
0.040 gram, and 0.009 gram for the three periods. In this case there
appears to be a tendency on the part of the preservative to increase
the excretion of sulphur in the feces and also in the urine.

No. 9.

The data for No. 9 show a marked decrease in the excretion of
sulphur in the feces in the preservative period, but this decrease is
more than restored in the after period. There is a slight increase in
the excretion of sulphur in the urine both in the preservative and
after periods. The balances are positive and amount to 0.147 gram,
0.155 gram, and 0.053 gram daily for the three periods, respectively.
The percentages bear out these data and there seems to be a tendency
on the part of the preservative to diminish the excretion of sulphur in
the feces and to increase slightly its excretion in the urine, resulting
in a small increase of the balance in the preservative period.

No. 10.

The data for No. 10 show a slight increase in the excretion of sul-
phur in the feces, both in the preservative and after periods. The
quantity excreted in the urine is practically the same throughout,
diminishing very slightly in the after period. The balances are posi-
tive and rather large, amounting to 0.325 gram, 0.192 gram, and 0.205
gram daily for the three periods. There is a decrease of 0.125 gram
daily in the sulphur ingested in the preservative period and practi-
cally the same amount is recorded in the after period as in the
preservative period. In this case there is a tendency, shown more
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clearly by the percentage figures, to increase the excretion of sulphur,
especially in the feces, which effect is continued in the after period.

]VO. 11‘.

In the case of No. 11 there is an increase in the quantity of sul-
phur excreted in the feces in the preservative period and practically
no further change in the after period. The sulphur excreted in the
urine is also increased slightly in the preservative period and shows
but a slight decrease in the after period. The balances are positive
and rather large, namely, 0.292 gram, 0.151 gram, and 0.148 gram
daily for the three periods respectively. The amounts of sulphur
ingested are practically constant and the percentage data show the
same relations as those for actual amounts, namely, rather a marked
tendency on the part of the preservative to increase the percentage of
sulphur both in the feces and in the urine in the preservative period.

No. 12.

The data for No. 12 show an increase in the quantity of sulphur
excreted in the feces in the preservative period and a slight decrease
in the after period. There is also an increase in the quantity of
sulphur excreted in the urine in the preservative period, but a
decrease in the after period to a figure below that of the fore period.
The balances are positive and quite large, namely, 0.348 gram, 0.184
oram, and 0.169 gram daily for the three periods respectively. The
sulphur ingested decreases slightly throughout but the decrease in the
balance to almost one-half its original magnitude is due largely to the
increase of 9.47 per cent in the metabolized sulphur excreted, the
increase in the sulphur in the feces being only 1.35 per cent. In the
after period there is very little change from the conditions of the
preservative period.

SUMMARIES.

The summary for Nos. 1 and 4 is of interest chiefly as representing
the effect of the benzoic acid upon the two men who were able to
take the full amount of preservative and complete the fourth pre-
servative subperiod. As would be expected from the previous bal-
ances no marked effects on the metabolism of sulphur were produced
in this case. The average daily amounts of sulphur ingested are
practically constant, with a tendency to decrease; the amount appear-
ing in the feces is virtually unchanged throughout, with a slight tend-
ency to increase; the amounts of sulphur in the urine show a very
slight decrease throughout, but the percentage data show a slight
increase in the preservative period for both feces and urine which is
continued in the case of the feces in the after period, while the metabo-
lized sulphur slichtly decreases. The balance shows a very slight
decrease throughout.
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The summaries which are of the most interest are those for the five
men (Nos. 1,2, 4, 5, and 6) who received benzoic acid, for the six men
(Nos. 7 to 12, inclusive) who received sodium benzoate, and for eleven
men, omitting No. 3.

The summary for Nos. 1,2, 4,5, and 6 indicates that the administra-
tion of benzoic acid very slightly increases the excretion of sulphur in
the feces during the preservative period, while a very slight increase
in the quantity of sulphur excreted in the urine is also shown. In
each case the quantity excreted in the after period is less than that
excreted in the fore period. It isseen also in the feces and urine com-
bined that there is a slight increase in the amount of sulphur excreted
in the preservative period and a decrease in the after period. The
average amounts ingested are quite uniform in the three periods with
a very slight tendency to decrease. The percentage ficures show that
9.76 per cent of sulphur appears in the feces in the fore period, 10.58
per cent in the preservative period, and 10.42 per cent in the after
period, while in the urine it is noticed that a similar percentage of
increase takes place, rising from 79.16 per cent in the fore period to
82.19 per cent in the preservative period and decreasing to 81.80 per
cent in the after period. In both cases there is a smaller quantity of
sulphur excreted in the after period than in the fore period, but owing
to the slight decrease in the quantity of food the percentage of excre-
tion is larger. The balances are positive and of the following values:
0.126 gram, 0.080 gram, and 0.080 gram daily for the three periods.
These data show a slight tendency on the part of the preservative to
increase the excretion of sulphur in the feces and urine, thus decreas-
ing the balance, while in the after period the conditions of the pre-
servative period are maintained.

Nos. 7 to 12, inclusive, received benzoate of soda. The data in
this case also show a tendency on the part of the benzoate of soda to
increase the total quantity of sulphur in the feces both in the pre-
servative and after periods. There is also a similar increase in the
urine in the preservative period though the total amount excreted
in the after period is slightly less than in the fore period. The
amount of sulphur ingested is almost the same in the fore and pre-
servative periods and slightly less in the after period. A comparison
made by using the percentage figures is here of value. It is seen
that in the feces the percentage excretion rises from 8.62 per cent in
the fore period to 9.23 per cent in the preservative period and 11.75
per cent in the after period. In the case of the urine the increase is
from 73.21 per cent n the fore period to 76.78 per cent in the pre-
servative period and 78.50 per cent in the after period. The balances
are positive and of the following magnitudes: 0.221 gram, 0.167
gram and 0.107 gram daily, for the three periods, showing a uniform
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decrease throughout. This summary shows a distinet effect on the
part of the benzoate of soda to increase the excretion of sulphur
both in the feces and in the urine. The concurrence of the two
summaries indicates a decided disturbance of the sulphur metabolism.

The combined effect of the benzoic acid and benzoate of soda is
shown in the summary for the eleven men, omitting the fourth pre-
servative subperiod. The increase in the quantity of sulphur excreted
in the feces both in the preservative and after periods amounts to
only 0.006 and 0.011 gram, respectively, as compared with the fore
period. There i1s also a very slight increase in the quantity of sul-
phur excreted in the urine in the preservative period (0.020 gram),
while the actual quantity excreted in the after period is less than
in the fore period. The average daily guantity in the food decreases
slightly throughout, and the percentage figures are more marked
inasmuch as the actual amounts excreted increase. In the case of
the feces the percentage of excretion rises from 9.12 in the fore
period to 9.82 in the preservative period and to 11.16 in the after
period. The percentage excreted in the urine rises from 75.81 in
the fore period to 79.15 in the preservative period and 79.95 in the
after period. The balances are positive and of the following magni-
tudes: 0.177 gram, 0.127 gram, and 0.095 gram daily for the three
periods. These data show in another form the tendency on the part
of the benzoic acid and benzoate of soda to increase the excretion of
sulphur both in the feces and in the urine, and to the extent indicated
the metabolism of sulphur may be said to be harmfully affected by
the preservative.
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TaBLe XIV.—Sulphur balances for Series VIII.

[Averages are per day.]

. PNy

i 1 - T IS 5 6 | % s | 9
| In | In | -
. Benzoic

2 ‘ . feces In | In feces Bal- s
Period. . foIn[:l te?els' - rIl'r]]e . and | feces | urine | and | ance ai(ii(nll“iln-
r = * ! urine | (2=1).! (3=1).| urine | (1—4). istanad
(2+3). | (4+1). et

Fore period.

First subperiod: Grams.| Grams. Grams. Grams.'Per ct. Per ct.| Perct. Grams. Grams.
s S 5.626 | 0.253  4.431 4.684 | 4.50 | 78.76 | 83.26 +40.942 0.0
AROTRER . . ..o 1.125 . 051 . 886 PORTIIE o @ el < SR + .1I88 .0

Second subperiod: ‘

LT R T R T 5.278 .428 | 4.867 | 5.295| 8.11 | 92.21 | 100.32 | — .017 .0
T 1.056 .086 O ] S T VST AR e — .003 .0

Entire fore period: ‘ ‘ R
L R 10.904 .681 | 9.208 | 9.979 | 6.25| 85.27 | 91.52 | + .925 .0
SyRrare. .. ..., ... ... 1.090 .068 Toa LR gk g metide aclel | CAnt i DT + .092 .0
Preservative period. | ‘

First subperiod: '

IR b oS s es s nm s 5. 486 .433 | 4.7 5.163 | 7.89 | 86.22 | 94.11 | + .323 5.00
LT S A 1.097 .087 2t T 2 [ e el (S e + .064 1.00

Second subperiod:

e TR N e 5. 189 .305 | 4.735| 5.040 | 5.88 | 91.25| 97.13 | + .149 7.50
RYEEARD: . ... -coovee-- 1.038 -061 LSS RS, SRR SR |+ .030 1.50

Third subperiod: }

ARG NSRRI 5.213 -438 | 4.767 | 5.205 | 8.40 | 91.44 | 99.85 | + .008 10.00
AVOrage................ 1.043 -088 SRR EERCNNE SR S +.002| 2.00

Fourth subperiod: 1 , |
B s~ e mimm - 5.250 .288 | 4.678 | 4.966 | 5.49 | 89.10 | 94.59 | + .284 12.50
ST N 1.050 .058 . 936 ORISR o fbeh e paesie 1L + .057 2. 50

Entire preservative period: ; il i
LT s S 21.138 | 1.464 | 18.910 | 20.374 | 6.93 | 89.46 | 96.39 | + .764 35.00
AVerage...............: 1.057 073 1L 5 H ) RS . A L+ 038 1.75

After period. ' e

First subperiod:

IR = T o oo s e o5 v > 5.102 457 | 4.311 | 4.768 | 8.96 | 84.50 | 93.45 | + .334 .0
T R 1.020 .091 .862 50 SR TR ERCTRI (R TRE, + 066 .0

Second subperiod
o AT 4.963 .401 | 3.973 | 4.374| 8.08 | 80.05| 88.13 | 4+ .589 | .0
. S e s 993 1 .080 .795 LD ve P ORI LT 3 118 |-° .0

Entire after period: i ‘

L R S 10. 065 .858 8.284 9.142 8.52 82.31 90.83  + .923 0

Average......... 8 ou vty 12008 . 086 .828 .914 + .092 .0
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TasLe XIV.—Sulphur balances for Series VIII—Continued.

[Averages are per day.]

MO, B
A 3 4 5 | 6 7 8 9
. In feces In feces Benzoic
Period. In In In and feIcI:as u}i?le and Elf‘(}; acid
food. | feces. | urine. | urine (2;‘ 1) 3+1) urine (1—4) admin-
| (243). 2 Tt (4+1). * |istered.
- | ! i ji = !
Fore period. | : |
|
First subperiod: l Grams.! Grams.| Grams. Grams. Per ct." Per ct. | Per ct. | Grams. Grams.
Total. o-coot s n ot = | 7.559 | 0.615 | 5.248 | 5.863 | 8.14 \ 69.43 | 77.56 1. 696 0.0
AVOraZo. .. it s bl { 1.512 LA23 | L 0B0 | L AT | s s R .339 | .0
Second subperiod: | ‘ ‘
TRl e e e s 7.167 .726 | 6.086 | 6.812 | 10.13 | 84.92 | 95.05 355 .0
Average. . i n s 1. 433 16| L2217 | L1362 1.... ..o .- s i .071 .0
Entire fore period: ( ‘ '
Motk s i s il 1 14.726 | 1.341 | 11.334 | 12.675 | 9.11 | 76.97 | 86.08 2.051 | .0
Average. o Lol o 1.473 i 2134 | 1133 | 1.268 |....... S e - 205 | .0
Preservative period. ’
First subperiod: :
POERE - v sl SN 7. 396 .701 | 5.987 | 6.688 | 9.48 | 80.95 | 90.43 . 708 5.00
AVETARR. - . vivnvvsons s 1. 479 AL LI9T 1 /L BABL o Las]ive s b .141 1.00
Second subperiod:
iy - AT o e B 7.029 .855 | 5.968 | 6.823 | 12.16 | 84.91 | 97.07 . 206 7.50
AVERARD. ... .- o i s | 1.406 | .171| 1.194 | 1.365 |....... oz cunat hebus .041 1.50
Third subperiod: ( |
d s 7 - D s, ofwal L 7.219 .922 | 5950 | 6.872 | 12.77 | 82.42 | 95.19 .347  10.00
AVOIRES. o il pn el 1. 444 JASE ] 1100 T AT e e e S e .070 | 2.00
Fourth subperiod: ; :
Rokal. ety 6. 676 L791 | 5.736 | 6.527 | 11.85 | 85.92 | 97.77 .149 | 2,50
AVOIOgS. . ..% Li s baadD] 1. 335 168 LIAT | L8308 ... ofe..-ciLfRCRNGEE .030 | .50
Entire preservative period: | ‘ )
o T T 3 e 28.320  3.269 | 23.641 | 26.910 | 11.54 | 83.48 | 95.02 1.410  25.00
AVEDREE, o o 28 el i 14161 .368 | LIB2 | 1.340 |...cvcclenvases il rnnaun .070 1.25
After period. !
First subperiod:
R OlRl o o o 6. 416 .814 | 5.545| 6.359 | 12.69 | 86.42 | 99.11 . 057 ‘ .0
AVOTRER.; ;o - Jasons s 1.283 168 .1 L1100y 1272 |. - icieslsswnaassleatoonn 011 .0
Second subperiod: ; '
O i ey o S 6. 512 .693 | 5.616 | 6.309 | 10.64 | 86.24 | 96.88 .203 | .0
AVOIRES. © . s l 1. 302 213001 A28 12262 .. ool aleh gin e U .040 | .0
Entire after period: { | \ ;
ol ) PO s SRR IR 12.928 | 1.507 | 11.161 | 12.668 11.66 | 86.33 & 97.99 . 260 0
AVOTRIRS oo /ooy an s 1.208 .1 1ol | LAL6 L R0 vt 25 o o |-+ nreses . 026 0
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TasLe XIV.—Sulphur balances for Series VIII—Continued.

[Averages are per day.]

1211

BNFOL-3:
1 2 ’ 3 4 5 G 7 8 9
i In feces In feces : ‘Benzoic
Period. In In In | and | JB [ 10 “and | Bal |"gq

food. | feces. | urine. | urine |, ") 5.7 urine 1% | admin-

(2+43). 2 fas1). (4=1). (1=9)- listered.

|
Fore period.

First subperiod: Grams.| Grams. Grams. Grams.| Perct. Per ct. Per ct.! Grams. Grams.
L e A 6.704 | 0.475 | 5.027 | 5.502 | 7.09 | 7499  82.07 | +1.202 0.0
BOTAED .. . voecncnacse 1.341 T R R AL (RN RN I + .241 .0

Second subperiod: I | | | q ;

T A et R R 6. 138 .430 | 4.986 | 5.416 | 7.01 | 81.23 | 88.24 | + .722 .0
R s a e s e 1.228 | .086 i 997 | L083|....... i AR R + .145 0

Entire fore period: [ | '

I e i o i 5 = 12. 842 .905 | 10.013 | 10.918 | 7.05 | 77.97 | 85.02 | +1.924 .0
Average...... ik S 1.284 | .090 | 1.001 | 1.082 |.......|oceocoifenonn. L+ 192
Preservative period. ‘ il

First subperiod: |
B e i s o o0 6. 586 .79 | 5.224| 5.83 | 879 | 79.32 | 88.11 | + .78 5.00
R 1.317 o e I S (B 1 o R T (e + . 156 1.00

Second subperiod: \

B e nm e pase 6.376 .626 | 5.124 | 5.750 | 9.82 | 80.36 | 90.18 ' + .626 7.50
L P R R 1.275 .125 L R b [ SR S [ + .125 | 1. 50

Third subperiod: | |

B & o e me v o5 o 4. 492 -269 | 4.939 | 5.208 | 5.99 | 109.95 115.94 — .716 1.00
T e . 898 .054 €| B R R N I — . 144 .20

Fourth subperiod: |
R e & o v = 6. 185 .618 | 4607 | 5.225 | 9.99| 7449 8448 + .960 | .0
D e e s i v m. o 1.237 .124 b VT R T et S PR IR + .192 .0

Entire preservative period: l | | : g
R e s ns 5 5 8 0 23.639 | 2.092  10.894 | 21.986 | 8.85 84.16 l 93.01 +1.658 13. 50
TS o e cav s en et 1.182 e e O ST ERSRCRTY A + .083 .68

After period. |

First subperiod: l
B e Fhnis b anassns e 6.248 376 | 4.602 | 4978 | 6.02 | 73.66 | 79.67  +1.270 .0
B e o o s .5 = 1.250 .075 .920 IR i d a5 0 5] 0 iy w0 + .254 .0

Second subperiod: ‘ ‘

DR s stn & n st 0 m v 6. 137 .345 | 4.437 | 4.782 | 5.62 | 72.30 | 77.92 | +1.355 e
N 1. 227 . 069 . 887 A = e i gt SEPEEN + .271 .0

Entire after period: l
T R S S 12. 385 .721 | 9.039 | 9.760 | 5.82 | 72.98 78.81 | +2.625 .0
B e o m o = e 1.238 .072 o SR W Rt I + .262 .0
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TasLe XIV.—Sulphur balances for Series VIII—Continued.

[Averages are per day.]

No. 4.
11808 ‘ 3 4 5 6 7 s 9
I ‘ In f i
Period. In In | In naffgesl In In nane(‘i'es Bal- Bgfc'izg g
food. | feces. | urine. | yrine | fzet.‘els l:J}l'.ll;e s’ tllm;e adst
(2+3). @+1). @+1). (4+1). (1-9. 'istered.
Fore period. '

First subperiod: Grams.| Grams. Grams. Gmms.| Per ct.| Per ct.| Per ct.| Grams. | Grams.
TOTRL sCle 100 Say N7 Sy 5.801 | 0.482 | 4.391 | 4.873 ‘ 831 | 75.69 | 84.00 @ +40.928 0.0
AVOTAEO Lo bl =5 evaii e 1. 160 .096 | .878 BTD ] onam BN 30 N SRR, + .185 .0

Second subperiod: ; |
Total. .- sl tlanu oty 5.289 .428 | 4914 | 5.342 | 8.09 | 92.91 | 101.00 | — .053 .0
AVOragEe. oot ol it L A 1.058 086 | .05, 1.0687.:x. . iiiioriaes o 2u s R — .010 .0

Entire fore period: l l | w \

ROl - e 11. 090 910 | 9.305 | 10.215 ' 8.21 | 83.90 | 92.11  + .875 .0
V.G /) o e e S : 1.109 .091 . 930 | L0022 1. cao oo s i R O |+ .087 .0
Preservative period. }L ' ’

First subperiod: ‘

Porall. - co o ra s ak R v 5. 477 . 441 4.663 | 5.104 | 8.05( 85.14| 93.19 | + .373 5.00
AVOIRLO. - .ol ae ot os 1. 095 . 088 083 #1021 |. ol sadfoct ot il SRR + .074 1.00

Second subperiod: ‘\ ‘

Toral. 0. oo My o WA 5. 147 . 425 4. 278 4703 | 8.26 | 83.12 | 91.37 | 4+ .444 7.50
AVEESRB S . 15t g s 1.029 . 085 . 856 ML or IR + .088 1. 50

Third subperiod: 1 |
Totalk:, ;. ooe *o o dov i 5. 204 .418 | 4.204 | 4.622 | 8.03 | 80.78 | 88.82 | 4+ .582 10. 00
AVOIAEZB. s .3 nxsseninoands 1.041 .084 TS R S IR |+ 117 2.00

Fourth subperiod: i
dlgs )7 | AR L8 Mg e 5.180 | .469 | 4.335 4.804 | 9.05 | 83.69 | 92.74 | + . 376 12. 50
AVOIAPE: L. - B A A 1.036 | .094 . 867 e 1 G IR SR, o R e h + .075 2.50

Entire preservative period: | | i
5 %) g SR Y | 21.008 | 1.753 | 17.480 | 19.233 | 8.34 | 83.21 | 91.55 | +1.775 35. 00
AVERngs. i oLt 1.060 | 087 [ 874 061 |......af.. i o llECRUR + .089 1.75

After period. | |

First subperiod: ‘

g ) o R T R e 5.033 . 481 4.695 | 5.176 | 9.56 | 93.28 | 102.84 | — .143 .0
AVEPRRO. ... ... navinsd 1008 |~ 000 S ORR0] LOMR s S [ o« g ek A — .028 0

Second subperiod: { |
g 10a ) ) R 4974 | .374| 4180 | 4.554| 7.52 | 84.04| 91.56 . 420 0
RVONRER . 2 - v s ve i R } 988 075 | 808 - JOEL ... aal Sl + .084 0

Entire after period: i |
3 i < ) SSRGS ¥ IR -l 10. 007 .85 | 8.875| 9.730 | 8.54 | 88.69 | 97.22 | + .277 .0
AVOVRED L2 o e n e i 1.001 . 876 I ¢ 1 ¢ Qi) [ SR e B | + .028 0

086
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TaBre XIV.—Sulphur balances for Series VIII—Continued.

[Averages are per day.]

- No. 5.
1 2 | 3 1 5| e 7 s | 9o
1 In feces | In feces 'Benzoic
Period. In In In and feIc[:’e mI'iI:xo and B:!', acid
food. | feces. | urine. | urine |, 77 | 547 | urine (’1‘_‘4‘ admin-
@2+3). '€ U5 | @), ). listered.
I 05 o . .. i
Fore period. ‘ r ; |
First subperiod: Grams. Grams.i Grams.| Grams.| Per ct.| Per ct.| Per ct.| Grams. | Grams.
L e 4.260 | 0.281 a2.915 | 3.196 | 6.60 | 68.43 | 75.02 1. 064 0.0
L e [ .852 . 056 . 583 Y P S et R .213 .0
Second subperiod: ’ |
L T I S 3.772 .478 | 2.820 | 3.298 | 12.67 | 74.76 | 87.43 . 474 .0
B e = = . o o 5 Gl WO R e A ) RS S A |  .094 .0
Entire fore period: 1 | | AR
ol e 8. 032 759 | 5.735 | 6.494 | 9.45 | 71.40 | 80.85 1. 538 ' .0
AVeIage. .....a--------| 803 | .076 . 574 o g EABCS R S SO R -153 |
Preservative period. = ) ‘ e
First subperiod: < 1
T N e 4.237 .535 | 3.078 | 3.613 | 12.63 | 72.65 | 85.27 . 624 5.00
T R A . 847 107 . 616 5o ) BT SOH L RIS BRI EInS . 124 1. 00
Second subperiod: : |
L e O R 4.142 . 466 a 3. 421 3.887 | 11.25 | 82.59 | 93.84 . 255 7.50
ANOTAe. .. .- onneee- . 828 .093 . 684 5 e R T I s e . 051 1. 50
Third subperiod: , |
B e e s e - e o m = e = 4.252 .462 | 3.431 ! 3.893 | 10.87 | 80.69 | 91.56 . 359 800
Average................. 3R R T SRR G N S At 071 1. 60
Fourth subperiod: ‘ |
G e 3.916 .471 |a3.066 | 3.537 | 12.03 | 78.29 | 90.32 . 379 3. 00
erERe. . ... .783 . 094 .613 2t T ) | 076 .60
Entire preservative period:
ST A e R 16, 547 1.934 | 12.996  14.930 11.69 | 78.54 90.23 1. 617 23. 50
L . 827 097 ‘ . 650 g ¢ o R TN e i . 080 1. 18
After period. | _ 18 ] T
First subperiod: 1
RO s | 3.982 .O88 (2,954 | 3.542 | 14.77 | 74.18 | 88.95 . 440 .0
B e s | .796| .118 | .591 Yo g Al SR . 088 .0
Second subperiod: ;
A7 I 3. 997 383 | 2.802 l 3.185 | 9.58 70. 10 79. 68 .812 .0
RS = - . oo . 799 076 . 560 ot gy e B R EIRSSEU BRSO Rt 162 0
| e R AR s e
Entire after period: |
s L SR 7.979 971 5.756 | 6.727 12.17 | 72.14 84.3l 1. 252 0
T T | . 798 . 097 . 576 s BT8su'es c R e e 126 .0
! |

a Daily average added to complete record.

23360—DBull. 84, pt 408 12
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasrLe XIV.—Sulphur balances for Series VIII—Continued.

[Averages are per day.]

No. 6.
1 2 3 i 4 5 6 7 8 9
) In feces In feces Benzoic
Period. In In In and feIcIelzs | u;il:)e and Bal- acid
| food. | feces. | urine. | urine 2+1). (3+1) urine (?‘Eie) admin-
', (24+3). R Bl * listered.
Fore period. f [
| !
First subperiod: Grams.| Grams.! Grams. Grams.| Per ct. Per ct.| Per ct.| Grams. | Grams.
A by 7 R R e e 6.244 | 0.905 | 4.670 | 5.575 | 14.49 | 74.79 | 89.29 0. 669 0.0
Average....... -] 1.249 JA8L | 2934 X115 | Lo Tha s .134 .0
Second subpenod | '
Total.. ceeceeeea-..| 5.841 | .952 | 4.650 | 5.602 | 16.30 | 79.61 | 95.91 .239 .0
.»\verage.......--..-.-..-- 1.168 .190 930 | UL T2 L e S N o S . 048 .0
Entire fore period:
Total....ccoo-caaooao-.-|'32:085 | 1.8b7 | -9.320 | 11.377 | 356:37 | 71 125 ISt . 908 .0
Average...........c.....-| 1.208 . 186 | SO A e R — . 091 .0
Preservative period. ‘
t
First suhperiod: |
Total.. .-| 6.191 .887 | 4.374 5.261 | 14.33 | 70.65 | 84.98 .930 5.00
\\Ordge e s A CORE B iy i 876 1/ 1082 |« - oo A8 e R . 186 1.00
Second subpenod ‘
Total.. ceceescesa--| 5.736| .746| 4.530 | 5.275 | 12.99 | 78.97 | 91.96 . 461 7.50
\\erage L T B v . 149 - 9067 " L0Bb . oo So o) T ESEE T 5 . 092 1.50
Third suhperlod l ;
d 17 R O SR ) RS .805 | 4.509 5.314 | 14.43 | 80.82 | 95.25 . 265 10. 00
Average... SPSRCIPIN [ % 1 (1 S | I A [ R B T L .053 2.00
Fourth subponod ' . ‘ ‘
Total.. ceee-eenss| 5.324 | .678 | 4.289 | 4.967 [ 12.73 | 80.56 | 93.29 . 357 .0
Averuge... | L065| .188) 8681 .008... .o deESENE 072 0
Entire preservative period: | ! ’ l |
TR0 on . i o s 22.830 | 3.115 17.702 | 20.817 | 13.64 - 77.54| 9L18 2.013 22.50
AVOTage. s e 1.142 . 156 -885 | 1.041 |....... I [ .101 1.13
After period.
First subperiod: | :
FOUR . hs Yin s inns sweayl s DRt .839 | 4.118 | 4.957 | 15.90 | 78.02 | 93.92 .321 .0
N RSl T 1.056 . 168 . 824 N ) I R R - .065 .0
Second subperiod:
o i'h; 8 e ARt L a5.435 | a.355 |a4.080 | 4.444| 6.53 | 75.23 | 8177 . 991 .0
AVOTALE. . ocsonrowaidds o). J-08F 071 .818 880 | e R L1908 .0
Entire after period:
4 7 e S S TS, i 10.713 | 1.194 | 8.207 | 9.401 | 11.15| 76.61 | 87.75 1.312 .0
Y80 ot O LR iy Mehy R 0 7 | .119 . 821 N (8 PORUBER MRS e L1131 .0

a Daily average added to complete record.
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TasLe XIV.—Sulphur balances for Series VIII—Continued.

[Averages are per day.]

% No.7-
1 2 S e 1T P |8 9
Sodium
i | | benzg—
In feces In feces ate ad-
Period. In In In | and foIcr;q ull-ir:w and Bal; | I{"“'g‘
: o s . - anc ere
food. | feces. urine. | trx,rlr};e | (2=1)." (3=1). | urine (1—4). | (calcu-
| (o). | (4=1). lated as
| | ‘ ' benzoie
| ‘ ‘ | acid).
Fore period. | |
First subperiod: ' Grams. Grams. Grams. Grams. Per ct. Per ct. ‘ Per ct. | Grams. Grams.
L . 5.715| 0.529 | 4.423 | 4.952 | 9.26 | 77.39 | 86.65 |+ 0.763 0.0
R 1.143 .106 .885 20 0 B2 R R e (R + .153 .0
Second subperiod: ' . ;
T e R 5.332 .548 | 4.576 | 5.124 | 10.28 | 85.82 | 96.10 + .208 .0
Average................ 1.066; .110| .915| 1.025|. . ....|........|oooeo... 4+ .041 .0
Entire fore period: i 7 ; A
T R e R R 11.047 1.077 | 8.999 | 10.076 | 9.75 | 81.46 | 91.21 + .971 .0
B &= 5« w5 - 1105 108 S A S (Y R PR + .097 .0
| — — —
Preservative period. :
! |
First subperiod: |
o R R 5.598 | .543 | 4.564 | 5.107 | 9.70 | 81.53 | 91.23 |+ .491 4.90
LT A S e 1.120 .109 50 b G I 1) 1 o L) el + .099 .98
Second subperiod: l
S 5.346| .637 | 3.987 4.624 | 11.92 i 74.59 | 86.51 |+ .T721 7.50
S | 1.069 127 L797 Ly TR Sl RS + .144 | 1.50
Third subperiod: |
L AN 5.836 .435 | 3.796 | 4.231 7.45 | 65.04 72.50 + 1.605 10. 00
R . . . - oo e | 1.167 .087 .759 R + .321 2.00
Fourth subperiod: .
B e < oa% e o e 4.958 .486 | 4.464 | 4.950 9.80 | 90.04  99.84 + .008 6.50
AVOPBER: . - - e .992 .097 | .893 A TR ST (e ) + .002 1.30
Entire preservative period: B Tis -~ F e
B e o son s vsin s oe 21.737 | 2.101 | 16.811 | 18.912 | 9.67 | 77.34 | 87.00 |+ 2.825 28.90
ST SR, 1.087 | .105 841 <o B a s el TR SR + .141 1.45
After period. . ; | e i
First subperiod: '
L RS - 4.826 577 | 3.603 | 4.180 | 11.96 | 74.66  86.61 |+ .646 0
Average................ | .985 115 721 S e S TS A, + .129 0
Second subperiod: ‘ ’ ‘
B e e o s~ o im e m o - 4.676 747 | 3.996 | 4.743 | 15.98 | 85.46 | 101.43 |— .067 0
B - o a o.0ie oo oo .935 149 | (799 S e ocndcnn B Vimans win e eny - .014 .0
Entire after period: | |
Ly L 9.502 | 1.324 7.599 8.923 | 13.93 | 79.97 93.91 |+ .579 0
Average................ 950 | 132|760 | 802 ... SIS £ e I+ .058 0
i | J \

E
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1216 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasrLe XIV.—Sulphur balances for Series VIII—Continued. :
[Averages are per day.]
No:. &
i 2 3 4 | 5 6 4 8 9
‘ Sodium
benzo-
‘ ate
Period. In In In Inageges In In Inafleges Bal- | admin-
food. | feces. | urine. | urine feFes urine | ring | Soco | lstered
(2+3) (2=1)., (3=1). (4+1) (1—4). | (calcu-
‘ g < lated as
benzoic
acid).
Fore period. l
|
First subperiod: Grams.| Grams.| Grams.| Grams.| Per ct.| Per ct.| Per ct.| Grams. | Grams.
TORE s o e TR | 5.387 | 0.818 | 4.133 | 4.951 | 15.18 | 76.72 | 91.91 | +0.436 0.0
AVOTREE: ool R | 1.077 . 164 .827 I ¢ O I e S + .087 .0
Second subperiod: |
Fotale -0 ol 5. 185 .324 | 4.132 | 4.456 | 6.25 ' 79.69 | 85.94 | + .729 0
AVOPNER: . oadt s 1.037 . 065 . 826 . B s -5 e ol + . 146 0
Entire fore period: ‘ i | } i |
PR, o oo aie C1 8 Ll 10. 572 1.142 | 8.265 | 9.407 | 10.80 | 78.18 | 88.98 | +1.165 0
Average: ~ . Ll o3l C 1057 | 114 | .826 N SR 4+ . 116 0
Preservative period. ‘ ! ' | ’
First subperiod: ’
Aotalcs . ol 8 L8 5.378 .810 | 4.373 | 5.183 | 15.06 | 81.31 | 96.37 | + .195 1.90
AVerage. ............... - 1.076 . 162 S5 Ll PO ol [ + .039 .08
Second subperiod: '
iy < AL SR - 5.034 .690 |a4.252 | 4.942 | 13.71 | 84.47 | 98.17 | 4+ .092 7.50
AVOraEe. o= o e | 1.007 . 138 . 850 I O RN, e e + .019 1.50
Third subperiod: | ;-
PotMhs ews o nn il el o pil 5.089 .681 | 4.113 | 4.794 | 13.38 | 80.82 | 94.20 | + .295 10.00
AVERRRY. .., L i 1.018 . 136 .822 NS T R BN T BT + .059 2.00
Fourth subperiod: | ; |
o T e e A T - 5.036 773 | 4.047 | 4.820 | 15.35 | 80.36 | 95.71 | + .216 12.50
AVOIREO. . i slsi il - 1.007 .155 .809 I B REERS e BT + .043 2.50
Entire preservative period: | ‘ :
ofal za.. Seahb et 3 | 20.537 | 2.954 | 16.785 | 19.739 | 14.38 | 81.73 i 96.11 | + .79 314.90
AVOIBRED: .o »< v inslonnns | 1.027 . 148 S| B e Rk [ ~e.| + 040 | L75
After period. \ ‘
First subperiod: ' '
Toall s ss st isn s s 4.988 | 756 | 4.074 | 4.830 | 15.16 | S1.68 | 96.83 | 4 .138 .0
AVEIRED. . . o7 irie e’ 3 . 998 .151 .815 - .3 RN SR e e + .032 | .0
Second subperiod: | l
NOTAI D= 20 X il Fo b S 1. 891 L781 | 4.182 | 4.963 | 15.97 | 85.50 | 101.47 | — .072 | .0
AVELARY, . e e sl 978 | .156 . 836 B PR, R PR — .015 | .0
Entire after period:
RORNE TS e o bt o el TS 9.879 | 1.537 | 8.256 | 9.793 | 15.56 | 83.57 | 99.13 | + .086 .0
AVOIREB. ocns s i gttt . 88 i 154 . 826 BT | i e R M 0y + .009 .0 ¢

a Daily average added to complete record.




BENZOIC ACID AND BENZOATES.

TaBLe XIV.—Sulphur balances for Series VIII—Continued.

[Averages are per day.]

1217

- No. 9.
| 2 | =2 | 3 4 5 ’ 6 l 1| 8 9
| ; ; Sodium
i : | benzg—
n ate ad-
Period. In In I“afl‘ffes In In | feces | Bal- | minis-
Infood.| s 05 | urine. | urine | féces | urine | and | ance | tered
% : (2=1). (3=1). | urine | (1—4). | (calcu-
(2+3). | (4+1). | lated as
; benzoic
acid).
Fore period. ‘ :
|
First subperiod: Grams. Grams. Grams.| Grams. Per ct. Per ct. Per ct. Grams. Grams.
T e L S | 6.168 | 0.514 |a4.832 | 5.346 | 8.33 | 78.34 | 86.67 0.822 | 0.0
LT e 1.234 .103 .966 | 1.069 |...... B e . 165 .0
Second subperiod: |
T e S R e I 5. 956 .550 | 4.753 | 5.303 | 9.23 | 79.80 | 89.04 . 653 .0
AVEEaEe. ... ......... 1.191  .110 A5 SRR STRECR SR 130 0
Entire fore period: j ‘
LT T R ] 12.124 | 1.064 | 9.585 | 10.649 | 8.78 | 79.06 | 87.83 1. 475 .
DR . - e - e - 1.212 G St A DN R . 147 0
Preservative period. l 1 [l R
First subperiod: | |
R 6.074 | .259 (@4.860 | 5.119 4.26 | 80.01 §4.28 .955 4.90
L R T . 1. 215 .052 G 4 TR N I (S (R .191 .98
Second subperiod: | |
Total..... S e 5928 | .504 | 4.464 | 4.968 | 8.50 | 75.30 4 83.81 | .960| 7.50
T 1.186  .101 . 893 ¥y LS. et EaC .192 1. 50
Third subperiod: ! ‘ |
B e e v o s e 5. 861 .232 | 5.219 | 5.451  3.96 | 89.05 | 93.00 410 10. 00
AR R 1.172 LR T T S | BEERE R S IR . 082 2.00
First, second, and third | | )
subperiods: | ‘
T e e O 17. 863 .995 | 14.543 | 15.538 | 5.57 ' 81. 41 86. 98 2.325 22. 40
BYOIAES. . - .. vounceanean- 1.191 = . 066 .970 1. 036 couvmesfisnanesefeasmanas 155 b1.12
After period. V ;| A B i
First subperiod: | ; ,
< . 5.763 | .503 4919 | 5.422| 873 | 8.35 | 94.08 341 L0
DNBEREP. . . - » e -adaceas 1. 153 L101 TGN T S R S S 069 .0
Second subperiod: |
e 5. 697 .696 | 4.810 | 5.506 | 12.22 | 84.43 96.65 191 .0
Average................ 1.139 | .139 | .962 | 1.101 [....... bt v Ly 038 0
Entire after period: | i ' | |
AT e 11.460 | 1.199 | 9.729  10.928 | 10. 46 84. 90 95. 36 . 532 .0
ST 1.146 1 .120 973 | 1.093 |....... AT T R 053 .0
| ) ! i

a Daily average added to complete record.

b Average for 20 days.
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasLe XIV.—Sulphur balances for Series VIII—Continued.

[Averages are per day.]

Period.

Fore period.

First subperiod:
g DR TR R N
AVOrSEe. ... . i
Second subperiod:
Total

Entire fore period:
Total-: Je o oS A N
AFOrapa . o0 -k

Preservative period.

First subperiod:
Total o ot 00 S S0
TRy 7o S N T
Second subperiod:
Potalist o 2t il N AN
Avarage Tt PR le i
Third subperiod:
Total <. . o e s
ANOTEEa - e o
Fourth subperiod:
D OLA- N e Sl S
ANOrape. . s

Entire preservative period:
Total

After period.

First subperiod:
Total

Second subperiod:
Total

Entire after period:
Total

a Daily average added to complete record.

No. 10,
TR e o S (A 5 6 ] N 9
‘ Sodium
benzc:l-
TR 1 ate 8. -
In In In Illaﬁ.&es In In lnageges Bal- | minis-
food. | feces. | urine. | urine | feces | urine | .. | ance | tered
(2+3) (2+1) (3+1). @+1).| A—9. (caleu-
g Rl - lated as
benzoic
acid).
i
Grams.| Grams. Grams. Grams. Per ct., Per ct. Per ct. Grams. | Grams.
6.024 | 0.611 | 3.861 | 4.472 | 10.14 | 64.09 | 74.24 | 1.552 0.0
1.205 | 122 .72 808 | .. . o . Gib it . 311 .0
5.808 | .353 | 3.842| 4.195| 599 | 65.14 | 71.13 | 1.703 .0
1.180 [ .071 | .768 | .839|....... ERRRRRES Rttt 341 .0
| | |
11.922 | .964 | 7.703 | 8.667 | 8.09 | G4.61 | 72.70 | 3.255 0
1.102 | 1 .096 | .7I0 | 887 ... litle et e, .325 .0
| ‘
6.005 | .312| 4.304 | 4.706 | 5.12| 72.09 | 77.21| 1.389| 4.90
1.219 | 082! .479] .98 |....oioilsiae | il .278 .08
5.753 | .899 |a4.236 | 5.135 | 15.63 | 73.63 | 89.26 . 618 7.50
1.151 1907 INET | 1NGET | L Rl ARG 124 1.50
5.134 .459 | 3.555 | 4.014 | 8.94  69.24  78.18 | 1.120 8.00
1.027 .002 | .711 T T PO MR e T . 224 1. 60
|
1.359 | 393 .aa. o4 | 3.637 | 0.02| 74.42| 83.44 722 .0
| 872 i 079 | oae | - TBT | e oa R L 145 .0
o131 | 2.063 ’ 15.429 | 17.492 | 9.67 | 72.30 ' 8196 3.849 | 20.40
| 5067 | 108 . TTL) BB il et | s s .192 1.02
| | |
| | ' |
5717 | .619 | 3.674 | 4.293 | 10.83 | 64.26 f 75.00 | 1.424 0
L1435 | 008 ] - 78] R e e e Lok L 284 .0
4.911 .636 | 3.654 | 4.290 | 12.95 | 74.40 | 87.35 . 621 .0
982 | 7| 781|888 |......il... . e lSC 124 .0
10.628 | 1.255 | 7.328 | 8.583 | 11.81 | 68.95 | 80.76 | 2.045 .0
| 1.063 | .126 | .733| .858|....... O, - . 205 0
' n



BENZOIC ACID AND BENZOATES.

TasLe XIV.—Sulphur balances for Series VIII—Continued.

[Averages are per day.]

1219

No.11.
1 2 '8 4 5 6 9 8 | 9
" ‘ Sodium
: | i benzo-
| te
In feces In feces| b
Period. Bt T andr bt | A% | ang | Bal- |admin.
food. | feces. | urine. | urine | A°C¢S [ UTINE | yypipe | AaNCE istere
‘ @+3). |(@FD.| B+1).| .7y | (1-4). | (calcu-
‘ = = i l lated as
| benzoic
1 acid).
Fore period. |
First subperiod: Grams. |Grams. Grams. Grams. Perct.| Per ct. Per ct. Grams. Grams.
T e B i 6.907 | 0.445 @ 5.188 5.633 | 6.44 75.11 81.55 1.274 0.0
T S S R 1. 381 A0 ot B T e P R (S N . 254 .0
Second subperiod:
L S e e 6. 692 479 @ 4.569 | 5.048 | 7.16 | 68.28 75.43 1.644 .0
AVOrage.. . k. - -:c-.--- 1.338 . 096 e = T ® S R e D .328 .0
Entire fore period: |
B s . <= - o =i 13. 599 .924 | 9.757 | 10.681 | 6.79 | 71.75 | 78.54 | 2.918 .0
T N Y SRS 1. 360 St o DR L S TR I ; 292 0
Preservative period. i~
First subperiod: { '
LT S S 6.985 .731 | 5.356 | 6.087 | 10.47 | 76.68 | 87.14 | . 898 4.9
LTINS S CHE R B LMYl ek | L180 .08
Second subperiod: l |
B e s vk 0w e 6.433 670 | 4.655 | 5.325 | 10.42 | 72.36 | 82.78 1. 108 7.50
BOOERED - - - .. ocvonrennn 1.287 | .134| .931| 1.065 |.......|........ Eato 222 1. 50
Third subperiod:
L e 6.731 .432 | 5.437 | 5.869 | 6.42 | 80.78 | 87.19 . 862 10. 00
AR . - e 1. 346 Lo LB L B U ] YRR RO SO L 2.00
Fourth subperiod l ‘
B e iy v 56w =m0 = 5.994 .506 | 5.241 | 5.837 | 9.94 | 87.44 | 97.38 | 157 2.50
Average................. 1.199 | .119| 1.048 | 1.167 |.......fen..... R o 032 .50
| _— S ’
Entire preservative period: . i :
T e e R 26.143 | 2.429 | 20.689 | 23.118 | 9.29 | 79.14 | 88.43 3.025 24.90
L e R 1.307 SRR O T B sl sl v =i o a5 n e uis 151 1.25
After period. l l i
First subperiod: |
L R S 6.583 | .648 | 5.027 | 5.675 | 9.84 | 76.36 | 86.21 | .908 .0
T e R 1.317 S i e (R R A S S .182 .0
Second subperiod: ‘
BRRE et ¢ raoninn onss 6. 363 574 | 5.223 | 5.797 | 9.02 | 82.08| 91.10 . 566 0
T 1.273 s ol el Sl o N L RIRGERT SRS S R 113 0
Entire after period: N %
R e o s dnssseean 12.946 | 1.222 | 10.250 | 11.472 | 9.44 79.18 | 88.61 1.474 .0
Average................. v g R R ST ) S RSO 148 0
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.,

TasLe XIV.—Sulphur balances for Series VIII—Continued.

[Averages are per day.]

No. 12.
1 2 3 4 5 6 7 ; 8 |9
Sodium
.o oS
| n ‘ a -
Period. =ty In |08 yn [ In | feces | Bal- | minis-
Infood. Prpmeliy Sheoelly (e 5 feces | urine and | ance @ tered
* ; (2+3) (2=1). (3+1).| urine ' (1—4). (calcu-
h (4+1) lated as
benzoic
| | | acid).
e | - =
Fore period. !

First subperiod: Grams. Grams.| Grams | Grams.|Per ct.| Per ct. | Per ct. | Grams. Grams.
y gt 7 R ST E e el 6.901 | 0.577 | 4.507 | 5084 | 836 | 6531 | 73.67 1. 817 | 0.0
AVETaPO . . i 1.380 | .115 . 901 B3 b g P R | e . 363 | .0

Second subperiod: ' | !

Totals bt Jon o o 6. 807 .545| 4.605 | 5150 | 801 | 67.65 | 75.66 1. 657 | .0
AVETRES Sl i | 1.361 .109 - B N WY RN et .331 | .0

Entire fore period: |
g1 ) L e WL WO, 0 [13.708 | 1122 ( 9.112 ; 10.234 | 819 | 66.47 | 7466 3. 474 .0
ANETage. T e 1. 371 .112 B 00 T D S PR . 348 <0

Preservative period.

First subperiod:
vy~ S P SR 7. 002 .583 | 5277 | 5860 | 833 | 7536 | 8369 1. 142 4.90
AVOrape - .30 Lor o ontind 1. 400 JJ17 | L0065 | LA72 ). s - cosl|aant, o Sl . 228 .98

Second subperiod: ‘

Total-x v« oo -8 e P 6. 599 .498 ( 4.882 | 5380 | 7.55| 73.98| 81.53 1. 219 7.50
AVeraRe:. o=t Moot 1. 320 . 100 G976 | - LOT6 | i - o cii]n st s S . 244 1. 50

Third subperiod:
dlge) 7Y GFRTIGRNE B s ST 6. 366 .526 | 4.925 | 5451 | 826 | 77.36 | 85.62 . 915 10. 00
AVETAge - . L oLl h e 1. 273 . 105 . 985 1051 !¢ T s CRIESRL b ry - . 183 2.00

Fourth subperiod:

Rohali=. e St e 5. 354 .808 | 4.146 | 4.954 | 15.09 | 77.44| 92.53 . 400 .0
AVOTRE . & . oaa bt ooty | 1072| .163] ‘&®] eell. ... N B, . 080 .0

Entire preservative period: | |
o) 7 Py R RS  R 25.321 | 2.415|19.230 | 21.645 | 9.54 | 75.94 | 85.48 | 3 6i6 22. 40
AVOIBRD . . o% s asiils s uieiale | 1.266 .121 <9621 L0B2 L ;..o ileie el : 184 112

After period.

First subperiod:

TOtRE S . D e IR 5. 742 584 | 4195 | 4779 |110.17 | 73.06 | 8323 . 963 .0
AVOYARO . ..l s s 1. 148 o b g 839 o 900 1.5« o dotlsn et rEnluEaet, « 192 .0

Second subperiod: |
TOBRICR . <5 s s o s | 5. 523 504 | 4199 | 4.793 | 10.76 [ 76.03 | 86.78 . 730 .0
AVOERER .. .. et s sy | 1.105 19 834 B+ 17 [ MO P s e - . 146 .0

—— !

Entire after period: | 1 |
DOCRE o it e s R 11. 265 1.178 | 8394 | 9.572 | 10.46 | 74.51 84. 97 1. 693 5.0,
T PO | 1128 118 B30 | 0BT |..ccsvlrov it ; 166 0

| | é ]
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TaBLe XIV.—Sulphur balances for Series VIII—Continued.

SUMMARIES.
[Averages are per man per day.]
<
Nos. 1 and <.
1 & .4 -8 4 5 | e SN S 9
In feces In feces Benzoic
Period. In [ In | In [and | J0 | 10 ["ang | Bal- Wa4q
food. | feces.  urine. | urine @=+1).| 3+1) urine (1—4 admin-
243). [ )| (4+1) ). istered.
== 3 O
Fore period. | ‘
| |
First subperiod: Grams. Grams. Grams. Grams. Perct. Perct. Perct. Grams. Grams.
L R A R 11.427 | 0.735 @ 8.822 | 9.557 | 6.43 | 77.20 83.64 +1.870 0.0
Averase. ... ............ et e R B S - MR (SRR + .187 .0
Second subperiod: | ‘ ' |
LT e S 1 10.567 | .856 [ 9.781 | 10.637 | 8.10 1 92.56 @ 100.66 — .070 .0
T | 1.057 . 086 40 BT SRR S — .007 .0
Entire fore period: | | | |
L | 21.994 | 1.591 | 18.603 | 20.194 | 7.23 | 84.58 ‘ 91.82 | +1.800 .0
Average.... . ......... - 1100 . 079 4R EEITTTE (S R L4 090 0
Preservative period. ‘ i , ‘
First subperiod: ' | . ; |
LT S 10.963 | .874 | 9.393 | 10.267 | 7.97 | 85.68 | 93.66 | + .696 10. 00
L M R S R S 1.096 | .087 Jetr s (R B M) R (S Sy | (L + .070 1. 00
Second subperiod: : | | ‘ l
B e e e m o 10.336 | .730 | 9.013 | 9.743 | 7.06 | 87.20 | 94.26 | + .593 15. 00
TR, . o oo connas 1.034 = .073 R e R s s b ~ ] omwon L4 . 060 1. 50
Third subperiod: } | ‘ ‘ |
i 1 10.417 | .856 | 8.971 | 9.827 | 8.22 | 86.12 | 94.34 | + .590 20. 00
BRTROR: ... i 1. 042 .08 | .897 | o e B o N R e + . 059 2.00
Fourth subperiod: : | | ‘
B e caanans | 10. 430 757 | 9.013 | 9.770 | 7.26 | 86.41 | 93.67 | 4+ .660 25. 00
L S R - 1043 o R i RSO RO, R + . 066 2.50
Entire preservative period: ‘ \ |
L | 42.146 | 3.217 | 36.390 | 30.607 | 7.63 | 86.34 | 93.98 +2.530  70.00
B SR e R B RN S S + . 064 1.75
After period. 1 ’ | i Ry T
First subperiod: ' ’ |
o e 110.135 | .938 | 9.006 | 9.944 | 9.26 | S8.86 | 95.12 4 .191 0
Average................ L LO014 | 094 901 | .995|....... I, R + .019 0
Second subperiod: | | | [
T B S 9.937 | .775| 8.153 | 8.928 | 7.80 | 82.05 | 89.85 | +1.009 .0
LY T L994 078 G LN e L N T S e + . 101 .0
Entire after period: | ; | | RN ‘ i
LT e 20.072 | 1.713 | 17.159 | 18.872. | 8.53 | 85.49 | 94.02 | +1.200 .0

BNOLRED: v o ova’ anniosnnsl 1.004 | . 086 . 858 S e e S (NRCRCRE + . 060 .0




1222

INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TaBLe XIV.—Sulphur balances for Series VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.]
Nos. 1, 2,4 Shand G

R oy 3 4 | 5 6 v | 8 9
. In feces In feces Benzoic
Period. In In In and fgc[:as ugitxlle and f‘:’l‘ acid
food. ' feces.  urine. | urine @+1).| 3+1) urine a _(;e) admin-
1 2+3). |7 .l il EC o B ¥ ‘istered.
Fore period. P | |
First subperiod: ; Grams. Grams. Grams.| Grams. Perct. Per ct.| Per ct. Grams. Grams.
Potal. s i i T s 29.490 | 2.536 | 21.655 | 24.191 | 8.60 | 75.43 | 82.03 5.299 0.0
AvVerape = . Crantiik 1.180 ' .101 . 866 968 ). .ol 2212 .0
Second subperiod: i
i, MRt o Ml Uy h 27.347 | 3.012 | 23.337 | 26.349 | 11.01 | 86.34 | 96.35 .998 .0
AVEYAEO: . A AR 1.094 J90 | 984T 1064 )il oooliis so e RnE .040 .0
Entire fore period: |
FOtAL. o s s s e 56.837 | 5.548 | 44.992 | 50.540 | 9.76 | 79.16 | 88.92 6.297 .0
AVBIASOL. - .= S s T 1.137 | 111 SO0 | DAY e e e s S .126 .0
Preservative period. i
First subperiod:
d i SR S LR 28.787 | 2.997 | 22.832 | 25.829 | 10.41 | 79.31 | 89.72 2.958 25.00
AVOIRES. == g AW 1.1610] - <2126 S0t b ol U O -+ v (B S b Pl bt S .118 1.00
Second subperiod: ‘ |
Talal. . oo s et 27.243 | 2.796 | 22.932 | 25.728 | 10.26 | 84.18 | 94.44 1.515 37.50
AVATALH L B3N S h 1.090 112 Bl s 50 D e T L. o i S R .061 1.50
Third subperiod: |
TR L, s AT s 27.467 | 3.045 | 22.861 | 25.906 | 11.09 | 83.23 | 94.32 1. 561 48.00
AVOrADR e 1.099 { 122 ;914 | 1.008 |......- WO ) - .063 1.92
First, second, and third sub- | ‘
periods: | |
i i 1, < S R e s 83.497 | 8.838 | 68.625 | 77.463 | 10.58 | 82.19 I 92.77 6.034  110.50
AVOrsges.. s 2 8oy 1.113 .118 ) 1 A ) < PO W L .080 1.47
After period. | E
First subperiod: |
TONRY. & ool S 25.811 | 3.179 | 21.623 | 24.802 | 12.32 | 83.77 ‘ 96.09 1.009 .0
AVOTBRP: - o - s om s omsnsen 1.032 127 . 865 ¢ 0 B (R FCI b e .040 .0
Second subperiod: l
| PR D 25.881 | 2.206 | 20.660 | 22.866 | 8.52 | 79.83 | 88.35 3.015 0
AVEYRRBL . e s s faes 1.035 . 088 . 826 1) 1 S SRR .. W e 121 | .0
Entire after period: |
i ooy A PO Rl i 51.692 | 5.385 | 42.283 | 47.668 | 10.42 | 81.80 | 92.22 4.024 .0
AVerage. .............. 1.034 | 108 846 | .954 |....... : ................ . 080 .0
|
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TaBLe XIV.—Sulphur balances for Series VIII—Continued.
SUMMARIES—Continued.
[Averages are per man per day.]
*
Nos. 7 to 12.
1 2 3 4 | 5 6 7 8 9
Sodium
{ benz%-
In feces In feces ate ad-
In In Bal- | minis-
i In In In and 2 and
- food. | feces. | urine. | urine | feces | urine | ... | ance | tered
' oas) ITted as
' benzoic
| acid).
Fore period.

First subperiod: Grams. Grams. Grams. Grams. Perct. Per ct.| Per c¢t. Grams. Grams.
L R 37.102 | 3.494 | 26.944 | 30.438 | 9.42 | 72.62 | 82.04 6. 664 0.0
T L A R R 1.237 . 116 “808 1 Aip |- 1Datizy g o B0 .0

Second subperiod: ) |
L A e e 35.870 | 2.799 | 26.477 | 29.276 | 7.80 | 73.81 | 81.62 6. 594 0
AvVerage................ 1.196| .093| .s83| <976 ... .l .| .. . .220 | 0

Entire fore period: l I l ' o
o AR e s 72.972 | 6.293 | 53.421 | 59.714 | 8.62  73.21 f 81.83 | 13.258 0
T | 1216 | .105| .890| .995 | ...... e A .221 0
Preservative period. i ! } | \ R T

First subperiod: : ; |
B et [ 37.132 | 3.238 | 28.824 | 32.062 | 8.72 l 77.63 | 86.35 5. 070 29. 40
Average................ | 1.238| .108| .961| 1.060 | . __...| ...._.. bt ] 169 .08

Second subperiod: ) ‘ | ;

L e R 35.002 | 3.898 | 26.476 | 30.374 | 11.11 | 75.45 | 86.56 4. 718 45.00
B ets o 2 e o 5 - 1.170 | .130| .883 | 1.012|. .. .... B e T 158 1. 50

Third subperiod: | ‘ |
L 35017 | 2.765 | 27.045 | 29.810 | 7.90 | 77.23 | 85.13 5. 207 58. 00
. 1167 | 092 | .02 | .ooa | ... | 11T riapat 173 | 103

first, second, and third Vi

subperiods:
B o e o o il m s o 107. 241 9.901 | 82.345 | 92.246 | 9.23 76.78 ] 86. 02 14. 995 132. 40
T 1.192 . 110 . 926 T A £ 1 ) | 167 1. 47
After period. | |‘b-a!u R e

First subperiod: | | }

L RN 33.619 | 3.687 | 25.492 | 20.179 | 10.97 | 75.82 | 86.79 | 4.440 .0
Average. ... ........... 1.121 | .123 | .850 | .973 |....... bl MR L 148 0

Second subperiod: | ‘ |
e A | 32.061 4.028 | 26.064 | 30.092 | 12. 56 | 81.29 | 93.86 1. 969 .0
L e T e - 1.069 . 134 e T G, e, 6 ER I e . 066 .0

Entire after period: j : |
ool T s e 65.680 | 7.715 | 51.556 | 59.271 | 11.75 | 78.50 | 90.24 6. 409 o
URTRRE.. - - is e niionse 1. 095 .129 S S L S IO 107 .0




1224

INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasrLe XIV.—Sulphur balances for Series VIII—Continued.

Period.

SUMMARIES—

Continued.

[Averages are per man per day.]

Nos. 1 to 12, omitting No. 3.

Fore period.

First subperiod:
Patal: ot an s v
AVOFASS. . o P et aan e b
Second subperiod:
Potali v B0 N s S

BORGL e e it P

Preservative period.

First subperiod:
oball T i, i e e
AVerage - o i Liis
Second subperiod:
Totakuli, SISt T8 T
Average
Third subperiod:
Total

First, second, and third
subperiods:
Total

After period.

First subperiod:
Total
AVOYRED. . 2 e vt

Second subperiod:

Total

Entire after period:
g i) 7o st R R
Average

] 1 2 3 1+ | 5 6 7 8 9
| Pre-
} In feces‘ In feces servai
- [tivecal-
Wi i in s feIcl:es ugilzle and fr?c]e ‘culated
| food. | feces. | urine. | urine @=1).| 3=1) urine (1—4).  as ben-
| (2+3). E : i : (4":‘1). 3 zoic
| ' acid.
& TLE e i |
i Gmms.’ Grams. Grams. Gmms.!Pt’r ct.| Per ct.| Per ct.| Grams. | Grams.
66.592 | 6.030 | 48.599 | 54.629 | 9.06 | 72.98 | 82.04 | 11.903 0.0
- 1.211 ‘ .110 . 884 07 S R IR 217 .0
63.217 | 5.811 | 49.814 | 55.625 } 919 | 78.80 | 87.99 7.592 -0
1.3491 « 105 . 906 1.011 R B . 138 L0
129.809 | 11.841 | 98.413 [110.254 | 9.12 | 75.81 | 84.93 | 19.555 .0
1.180 | - 108 . 895 1008 |- or. ) o S . 8 b .0
,,,,, 1__—_-__. — —— e —— i ‘
! | |
s : ! |
65.919 | 6.235 | 51.656  57.801 | O 46| 78.36 | 87.82 | 8.028 | 54.40
1.199 | .113 030 1,082 |, ook G, : .147 | .99
62.335 | 6.694 | 49.408 56.102 | 10.74 79 26 1 90.00 6.233 | 82.50
1.133 LA22 1 J898 |7 1020 1o o s 113 1. 50
62.484 | 5.810 | 49.906 | 55.716 | 9.20 | 79.87 | 89.17 6.768 | 106.00
1. 136 . 106 8071, LDI3 L. ol . . 123 1.93
190.738 | 18.739 150.970 169.709 9.82 | 79.15 8807  21.020 | 242 90
1. 156 5 O R S R R SRR L 127 1.4
—_——e—m—— | ———— | ———— | ———— —_—— ———— — —
By |
| | |
59. 430 6.866 | 47.115 | 53.981 | 11.55 79.28 90. 83 5. 449 0
1. 080 « 125 ‘ . 857 JOBY |o ol sl i A ! 098 0
‘ | |
57.942 6.234 | 46.724 | 52.958 | 10.76 80. 64 91. 40 4.984 <)
1. 053 113 | . 850 o, ol FORCRI [ 5 4% e L0901 .0
1
117.372 | 13.100 | 93.839 106. 939 ’ 11. 16 79 95 91.11 ‘ 10. 433 .0
1. 067 .119 | . 853 £ 7 ) o ko | i ST l . 095 .0
l |

FAT BALANCE.

INDIVIDUAL

DATA.

No. 1.

In the case of No. 1 there is little effect produced upon the amount
and percentage of fat which is digested and absorbed in the fore and

preservative period

undigested fat in the feces in the after period.

S.

There is an increase of 0.41 gram daily in the
The decrease in the

balance corresponds almost exactly to the decrease in the amount
ingested, but the percentage of fat appearing in the feces indicate a
slight increased exeretion in the preservative and after periods, the

daily averages being 2.21, 2.37, and 2.78, respectively.

In this case
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there seems to be a very slicht tendency on the part of the benzoic acid
to increase the percentage excretion of the fat, notwithstanding the
decrease in the amount ingested.

No. 2.

In the case of No. 2 the influence manifested on the part of the pre-
servative in inhibiting the digestion and absorption of the fat is much
more marked, the quantity in the feces having increased 1.05 grams
in the preservative period despite a decrease in amount ingested of
3.68 grams, and this increase does not entirely disappear in the after
period, though the amount ingested again decreases 6.81 grams. Ex-
pressed as percentages of the fat ingested, the amounts found in the
feces for the three periods are 4.39, 5.45, and 5.27, respectively. The
decrease in the balance in the preservative period is about 1 gram
greater than the decrease in amount ingested.

No. 3.

The data for No. 3 show an increase of fat in the feces during the
preservative period and a very great decrease in the after period,
while the amount ingested again decreases greatly (16.44 grams) but
increases in the after period (7.89 grams). Expressed in percentages
of the fat ingested, the quantities in the feces are 3.43, 4.18, and 2.41
per cent, respectively. The variations in the balance correspond to
those in ingestion. In this case, there seems to be again a slicht tend-
ency on the part of the benzoic acid to inhibit the metabolism of fat.

No. 4.

The data for No. 4 show a decreased excretion of the fat in the
preservative and after periods as compared with the fore period.
The percentages of fat ingested appearing in the feces for the three
periods are 3.73, 3.36, and 3.11, respectively. In this case the
amounts of fat ingested are much smaller than in the preceding cases;
they decrease somewhat throughout, and the absorption of the fat is

more complete.
No. 5.

In the case of No. 5 there is an increase of the fat in the feces in
the preservative period of 0.4 gram and also a slight increase in the
after period as compared with the fore period. The percentages of
fat ingested appearing in the feces are 3.73, 4.53, and 3.90, respec-
tively. There is again a slight increase in exeretion though the
amounts ingested are very small, and remarkably constant, decreas-
ing only 1 gram in the preservative period and being practically the
same in the after period.
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A'O. 6.

In the case of No. 6 there is a very marked decrease in the quantity
of fat appearing in the feces in the preservative period, and this de-
crease becomes greater in the after period. Expressed in percentages
the amounts appearing in the feces are 5.98 per cent, 4.09 per cent,
and 3.25 per cent, respectively. The decrease in the balance through-
out is less than the decrease in ingestion. Here there seems to be a
strong tendency on the part of the preservative to increase the metab-

olism of fat.
No. 7.

In the case of No. 7 there is a slight diminution in the quantity of
fat appearing in the feces in the preservative period and an increase
in the after period. Expressed in percentages of fat ingested there
occur in the feces 3.32 per cent, 3.07 per cent, and 4.56 per cent for
the three periods respectively. The decrease in the balance through-
out again corresponds to the decrease in ingestion. In this instance
there again appears to be a slight influence exerted on the part of the
preservative to increase the metabolism of fat.

No. 8.

The data for No. 8 show a slight increase of fat in the feces in the
preservative period and an equal increase occurs in the after period.
“xpressed as percentages of fat ingested there are found in the feces
2.87 per cent, 3.38 per cent, and 3.85 per cent, respectively, in the
three periods. The amounts ingested decrease very slightly in this

case, and there is an apparent tendency on the part of the preserva-
tive to decrease slightly the assimilation of fat.

No. 9.

In the case of No. 9 the quantity of fat in the feces is notably
diminished in the preservative period, while in the after period it is
increased to a larger quantity than in the fore period. Expressed as
percentages of fat ingested there occur in the feces 2.72 per cent,
2.12 per cent, and 3.58 per cent for the three periods respectively.
The balances and the amounts ingested decrease throughout. The
effect in this case is not marked, but a slightly greater assimilation
of the fat under the influence of the preservative is indicated.

No. 10.

No. 10 shows a slight increase in the quantity of fat in the feces in
the preservative period, and this increase is continued in the after
period. Expressed as percentages of fat ingested there oceur in the
feces 3.23 per cent, 3.84 per cent, and 4.15 per cent in the three
periods respectively. In this case a slight inhibition of the fat
metabolism is indicated,
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No. 11.

The data for No. 11 show a notable increase in the quantity of fat
found in the feces in the preservative period, while in the after period
the amount is not so great. Expressed as percentages of fat ingested
there occur in the feces 2.04 per cent, 2.94 per cent, and 2.54 per cent
for the three periods respectively. These data show a slight tendency
on the part of the preservative to inhibit the digestion and absorption
of the fat. The balance decreases in the preservative period and
remains unchanged in the after period, which is also true of the
amounts ingested.

No. 12.

In the case of No. 12 less fat is found in the feces in the preservative
period than in the fore period, while in the after period there is an
increased quantity, but it is not so great as in the fore period. IEx-
pressed in percentages of fat ingested there occur in the feces 3.57
per cent, 3.09 per cent, and 3.68 per cent in the three periods respec-
tively. These data show a tendency on the part of the benzoate of
soda to increase the absorption of the fat during the preservative
period. The balances and amounts ingested show the usual relative
decrease throughout.

SUMMARIES.

The average action of the benzoic acid and the benzoate of soda
are shown in the summary for Nos. 1, 2, 4, 5, and 6, and Nos. 7 to 12,
inclusive, including all the observations except those for the fourth
preservative period, for which the data are irregular owing to the
illness of the subjects. The data for Nos. 1, 2, 4, 5, and 6 show a
diminution of the actual quantity of fat in the feces during the pre-
servative period and a still further decrease in the after period. The
decrease in the balance is in almost exact proportion to the decrease
in amounts ingested as is shown also by the percentage data, which
show that 3.99 per cent, 3.90 per cent, and 3.68 per cent of the ingested
fat occur in the three periods respectively. These data indicate that
the benzoic acid tends to increase very slightly the absorption of fat,
but the variation is so small and the variation in the individual data
so wide that no positive conclusion can be drawn.

The summary for Nos. 7 to 12, inclusive, shows a slight diminution
of the quantity of fat in the feces during the preservative period and
a notable increase in the after period, while the amounts ingested
decrease throughout, the decrease being greater in the after period.
Expressed as percentages of fat ingested, it is seen that there occur
in the feces 2.96 per cent, 2.83 per cent, and 3.66 per cent in the three
periods respectively. These data again show a slight tendency on
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the part of the preservative to increase the digestibility and absorp-
tion of fat during the preservative period, while in the after period a
marked effect i1s produced of the opposite character, despite the
decrease in ingested fat.

Regarding the data as a whole, including the eleven men, it is
noticed that the quantity of fat in the feces falls from 3.48 grams
daily in the fore period to 3.26 grams daily in the preservative period,
and rises again to 3.46 grams daily in the after period. The amount
of fat ingested decreases approximately 3 and 5 grams in the pre-
servative and after periods, respectively. Expressed as percentages
of fat ingested 1t 1s seen that 3.39 per cent is found in the feces in the
fore period, 3.28 per cent in the preservative period, and 3.67 per cent
in the after period.

These data show a very slight effect on the part of the benzoic acid
and benzoates to increase the digestibility and absorption of the fat
but that this effect is followed in the after period by an increase in the
fat excreted, the percentage amount being slightly greater than in the
fore period. The data, therefore, are not conclusive, and it appears
that no notable effect is produced by benzoic acid and benzoate of soda
upon the metabolism of fat.

Nos. 1 and 4, who completed the entire observation covering four
subperiods, show a slight decrease in both quantity and percentage
of fat excreted in the preservative period, with an increase in the after
period, and the amounts ingested decreasing throughout. It will be
seen that practically the same effect is shown in this case as in the
larger summaries, strengthening the conclusion that the preservative
produces no demonstrable effect upon the metabolism of fat.
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TaBLe XV.—Fat balances for Series VIII.
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[Averages are per day.]
No. 1.
1 2 3 ES 59
Benzoic
Period. In feces | Balance acid
In food. | Infeces. (2+1). (1—2). admin-
istered.
Fore period.
First subperiod: Grams. | Grams. Per cent.| Grams. Grams.
B o i e = & it i 5 i i 587.39 9.85 1.68 77.54 0.0
B s e o i ne i P e i o cm m m  im 117.48 5 TSI EA 115.51 .0
Second subperiod:
L L e N P 592.25 16.25 2.74 576.00 .0
B o ol s = e i o e 3 2 e 118.45 BB e iy 115.20 .0
Entire fore period:
s AL TS R e S SN, 1,179. 64 26.10 2.21 1,153. 54 .0
e e o i i i o i 5 D 117.96 - £ i IS 115.35 .0
Preservative period.
First subperiod:
L T A S SR 542.86 15.20 2.80 7.66 5.00
T e e A S S Lo R R W L 108. 57 SR ) c ot e 105. 53 1.00
Second subperiod:
B e i e s i 4 4 i 6 540. 64 10.08 1.86 530. 56 7.50
e e R s s S ' 2 .0 b s 108.13 = BB 106. 11 1.50
Third subperiod:
B s s = == v e 575 o i m 4 = o s mrim e 525.06 16. 06 3.06 509.00 10.00
et U T S S N S 105.01 - &4 L (S 101.80 2.00
Fourth subperiod:
e o e e = o ' T e s o 523.48 9.28 1.77 514.20 12.50
B = o = i e o i i i i 104.70 7 L SR 102.84 2.50
Entire preservative period:
L R R S 2,132.04 50. 62 | 2.37 2,081.42 35.00
B b o . i e i 5 o e 5 106. 60 B8 s ncsseans 104.07 1.75
After period. LR
First subperiod:
e S o = i . 2 i = i i 4 521.61 14.85 2.85 506.76 .0
B T Kol L L oA w3 e b o 5 e 104.32 2 )oeiinaa- 101.35 .0
Second subperiod:
B P s 56 2 om0 im0 5 o o 536.97 14.57 2.71 522.40 .0
o s s o & a0 1 s 5 ; 107.39 BWE A iminnes 104. 48 .0
Entire after period: 1 | N
B RS s v s n e a's o s wam oo mn s ws oo s 1,058. 58 29.42 | 2.78 1,029.16 .0
I e v s b b e w oo e s s o mm e s s el 105. 86 T 102.92 | .0

23360-—Bull. S4, pt 4—08

13
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TasLe XV.—Fat balances for Series VIII—Continued.

[Averages are per day.]
N o S

i 1 2 3 1 5
Period | Inf Bala Beng((i) "

’ n feces alance aci
| In food. | In feces., (2+1). (1—2). adnitic
| istered.

Fore period.

First subperiod: Grams. Grams. | Per cent.| Grams. Grams.
Total...... e e e s N 592. 34 23. 52 3.97 568. 82 0.0
AVOERED. . .5 55 - S e el 35 s e T Sl o o | 118.47 4. 70 . o5 e 113.77 .0

Second subperiod: \ ,

Polal v ri o il Sl e s S | 579.69 27.89 4.81 551. 80 .0
ATEPR: . ay s it B Mg e 2 LR | 115.94 | 568 ] 20 T aes 110. 36 .0

Entire fore period: |
) T IS " T S e P e | 1,172.03 51.41 4.39 1,120.62 .0
ANOTARE. o e e L 117.20 .14 s shn e 112.06 20

Preservative period.

First subperiod:

TORALE - s e o L e o o P T B A 602. 96 31.97 5.30 570.99 5.00
ANOTREO. s s e e L N e 120. 59 6.39 || At 114.20 1.00

Second subperiod:

g s o | DR B SR e P S Pt 563. 90 27.86 1.94 536. 04 7.50
V.5 ) 7 L S N e S S S et 1 A C o L T 112.78 UYL 107.21 1.50

Third subperiod: :
A3 ) R e et T B o S ) 571.59 30. 66 5.30 540.93 10.00
AVOI BB S ianuin 3hme oo b ST s S o A T 114.32 6.13 . s sk 108. 19 2.00

Fourth subperiod:

y o) - 3 O SRR e T o d el T LR 2 531.89 33.27 6.26 498. 62 2.50
V.%o C R (i R S S ey 106. 38 B.65 | e 99.73 .50

Entire preservative period:

ROLAL: o o e R e e o i o SR 2,270. 34 123.76 5.45 2,146. 58 25.00
AVOTREO. (i o e e N 113.52 0.19 | s oren 107.33 1.25
After period.

First subperiod:

b A . SR, T Bk e B et 533. 84 30.14 5.65 503.70 .0
AVOTRLOL oo o s bt Faah it Tl A S 106. 77 6.08 |-sccrih s 100. 74 .0

Second subperiod:
oAl e e i i o L et ] SRR 533. 22 26.07 4.89 507.15 .0
P8 R S I S S e e e 106. 64 (T8 K R L 101.43 .0

Entire after period:
gl b ) R R R o e I I A TS e S 1,067.06 56.21 5.27 1,010.85 .0
AVOPREe L s i e vai st T R e 106. 71 882 [ 101. 09 .0
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TaBLe XV.— Fat balances for Series VIII—Continued.

1231

[Averages are per day.]
. No. 3.
1 2 3 1 | 5
Period ; 2 el Benzoie
9 , n feces alance acid
In food. | In feces. 2=+1). (1—2). -seo A
: istered.
Fore period. |
First subperiod: Grams. | Grams. | Per cent.| Grams. Grams.
L e PR S RS e e SRR KU 628.48 20.90 3.33 607.58 | 0.0
T et o B R IR L I S 125.70 b RN 121.52 | .0
Second subperiod:
L L A Rl R B P 593.58 20. 96 3.53 572.62 s
B s Ml et S o ot 118.72 L AL S 114. 53 .0
Entire fore period: 2
L e e S O S SR S | 1,222.06 | 41.86 3.43 1,180.20 .0
B b Bt L sl e b o e s (L N TR ] e 118.02 0
Preservative period. | Ty
First subperiod: |
B s iy & e = ot e o s Lia S n |  618.56 23.39 3.78 595.17 5.00
B s - o wca= i b i ram o e 123.71 | OB Y .ot . 119.03 1.00
Second subperiod:
Ll T R U 584.00 25.95 4.44 558.05 7.50
L R A N L S R I SR 116.80 O A9 A b 111.61 ° .50
Third subperiod: ‘
LR R R N B | 371.83 10.06 2.71 361.77 1.00
L e e e e e R e ‘ 74.37 A R SR 72.36 .20
Fourth subperiod ~
e e O N TS S S 541.02 i 29.00 5.36 512.02 .0
B oo =i = o s e e 2 e S wipe o S e 108.20 | 1T R 102. 40 .0
Entire preservative period: |
A S S 2,115.41 88. 40 4.18 | 2,027.01 13.50
B /e & & b i map = S o b 5 nemn e 105.77 1Y 2 3 R 101.35 .68
After period
First subperiod:
oot o s e i . e e 573.85 16. 55 2.88 557.30 .0
B e T & bt s v g o & 5oy i o 114.77 N . 111.46 .0
Second subperiod |
e e N A SR S A S A 562.70 10.84 1.93 | 551.86 .0
L e T R E G N S 112.54 | > %5 e b S 110.37 .0
Entire after period: ! ‘ N
B e s Bn o i .0 e 3.6 4 6 6 5 i i 1,136.55 27.39 2.41 1,109.16 0
TS e N R R e 113. 66 - var U] S S 110.92 .0
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasLe XV.—Fat balances for Series VIII—Continued.

[Averages are per day.]

88 88

No. 4.
1 2 3 R 5
Period In f Bala e ?‘3 .
. n feces nece aci
In food. | In feces. 2+1). (1-2). M oy
istered.
Fore period.

First subperiod: Grams. | Grams. | Percent.| Grams Grams.
0 R S TSt 1 ¢ RSSO 462. 56 18.07 3.91 444.49 0.0
AVOrapR. . sisessiiion o Dot Tl T e bk e 92.51 361 1% i 88.90 .0

Second subperiod:

) XY SERORGE SO S el g i S 416.08 14.72 3.54 401. 36 0
AVErSES. s ecnisness oottt Sl B0 00 83.22 2.94 .. LoV 80.28 0

Entire fore period: :

TOEREL 4% 5k s farhe T b e e bt SN 878.64 32.79 3.73 845.85 .0
AVOraPe s cl- s aa oS ek T S MRy 87.86 328 | i nenl 84.58 .0
Preservative period. i

First subperiod:

TORE: 5 A0 B e e T Sl 7 S 425.21 16.67 3.92 408. 54 5.
AVBTaPB o koo LA RN B R e 85.04 3.33 L4 b 81.71 1.

Second subperiod:

Motal: fre o e et s e SR e he Mo P 411.92 12.75 3.10 399.17 7.
AVOraPBe Ll . v it s ent e A A ANE s SL ST 82.38 2:50 [ o 79.83 i

Third subperiod: ‘

d 7 177 S I S WL PR o s SR L 404. 86 12. 46 3.08 392. 40 10. 00
AVOIREE. 5t o v camnira o R AN S I 80.97 2,40 1. 0 2o 78.48 2.00

Fourth subperiod:
el /1) ¢ ) U e IO RS NI e Bl 408. 35 13. 54 3.32 394. 81 12.50
AVOIBEO: . chn s annt s s o tei e S o8 AR 81.67 B G ST ey 78.96 2.50

Entire preservative period:

POl o S v D et e O TN IS ST 1,650. 34 55.42 3.36 1,594.92 35.00
G0 KD R TTEN o, B 82.52 p By i RS e 0, 79.75 1.75
After period.

First subperiod:

ROMAY: s B o e TN L R 401.51 13.96 3.48 387.55 .0
.6y SRS R e B e e L 80. 30 2. 70 |2 St 77,51 .0

Second subperiod:

i T R . T R T 409.73 11.27 2.75 398. 46 .0
AVETOERS oo e bt al et s Rl e Be - e 81.95 2,25 |ccsndanonn 79.70 .0

Entire after period:

Y o 7 O I T L i S L Gl e M o RCY - 811.24 25.23 3.11 786.01 0
AVOTABIA. s sbith o s s e sas B E s o T et 81.12 b 0% R L 78.60 W




BENZOIC ACID AND BENZOATES.

TaBLE XV.— Fat balances for Series VIII—Continued.
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[Averages are per day.]
No. 5.
1 | 2 3 4 5
Period : e B ' Benzoic
. | i In feces alance acid
In food. | In feces. 2+1). (1—2). s
istered.
Fore period. |
First subperiod: Grams. | Grams. Per cent.| Grams. | Grams.
L g W e ST R S R S 273. 88 8. 33 3. 04 265. 55 0.0
B el e o s s Dicns 2 o o 54.78 T PR 53.11 | .0
Second subperiod: |
TR L S A R N 280. 51 | 12. 34 | 4. 40 268. 17 .0
B T b e ' o i o & s i s & s s 56.10 | R e saats 53. 63 .0
Entire fore period: ‘ 1
L e S 554.39 | 20.67 373| 53372 .0
S e S L S, 55. 44 DTN 1 53. 37 | .0
Preservative period. |
|
First subperiod: ! ‘
L N R S 296. 92 12.14 | 4.09 284. 78 | 5. 00
T o poems ' e s o 59. 38 - - 8 TR R 56. 95 1. 00
Second subperiod:
LT e T e R S L S S 267. 21 . 10.73 4.02 256. 48 7. 50
FE e o e i o ) i e 1 15 e e o w50 53. 44 S LY el e R 51. 29 1. 50
Third subperiod: |
e N e S T 275. 24 11 70 | 4.25 263. 54 800
B e M s 4. v om0 0 o & s 55.05 | - 3 RS 52. 71 | L. 60
Fourth subperiod | \
e e el s G S B 249. 29 14. 76 | S 92 234. 53 3. 00
B e e iis = s i e 'oi S m im0 = e 0 49. 86 A g [ S 46. 91 . 60
Entire preservative period: ; |
B s - b= A b s s iy o e & o Bimi 1,088. 66 | 49. 33 453 | 1.039.33 23 50
B Sl s o 4 s s .4 .. w5 54. 43 | B [ & wvie v | 51. 96 L 18
After period. k
First subpernod
B s =5 = x Sn #5 e f o e Smiohnine s seebnnas 282. 41 12. 15 4. 30 270. 26 .0
Aver ..................................... 56. 48 <o (S 54. 05 .0
Second subperiod: ;
L e S N R S S 260. 14 8. 99 | 3. 46 251. 15 <
T R S R 52.03 | 47 TR 50. 23 .0
Entire after period: , | 3 »
e e e N . L R S 542. 55 | 21. 14 3. 90 521. 41 .0
L N R e S R 54. 26 | N T 3| e I 52. 15 .0
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TaBLE XV.—Fat balances for Series VIII—Continued.

[Averages are per day.]
No. 6.

1 2 3 4 5
Period In f Bala Ben?‘g .

. n feces nce aci
In food. | In feces. 2+1). (—2). | admin-
istered.

Fore period.

First subperiod: Grams. | Grams. | Per cent.| Grams. Grams.
b e s s ol i A 515. 42 33.49 6. 50 481. 93 0.0
ANCPASA. 5. . L bt S an L S e R 103. 08 & 7D ], o i 96. 38 .0

Second subperiod:

Potal - b e T e B e e ' 490. 18 26. 64 5.43 463. 54 .0
VORREas: L r s R e e e S AT 98. 04 5:33; | S e 92.71 .0

Entire fore period:

TObB) .- 0e Fods o e R R o st Cuc [ 1,005. 60 60. 13 5.98 945. 47 <0
AVOTAEB . oo 2 b ol oo T s 100. 56 6. 0F .o 7L 94. 55 .0
Preservative period.

First subperiod:

Total ok Mo e TR e e N e 508. 54 21.43 4.21 487.11 5.00
AVOYAESL - [Ctrs el e St el S Y 101.71 4.29 1. ;. 10 97. 42 1.00

Second subperiod:

RObal. o s S R TR £ R . 473. 69 15. 49 3.27 458.20 7.50
AVEISEeE: e, fow o e W e SIS 94. 74 3. 30 s 91. 64 1.50

Third subperiod:

Wotalrs 5l i (o T W ol W e N e 454.57 22.69 4.99 431.88 10. 00
AVOTREO . o caien ot TS T N e 90.91 4.54 |:cnas 2Tt 86. 37 2.00

Fourth subperiod:

Polaly o wlolis e e s s TRy k- e v i 443.57 17. 31 3.90 426. 26 )
AVOrSEa: Lt e e e e e e 88.71 3.46 1. =1 2ntoE 85.25 .0

Entire preservative period: :

Total .. lr duif £ 2kt M v e S SRR 1,880. 37 76.92 4.09 1,803. 45 22, 50
AVEIAR . . T e b e A e A e s 94. 02 385 | scaens 90.17 1.13
After period.

First subperiod:

&) 7 SRR o RS 2| B BT Sl L o2 452.75 19. 97 4.41 432.78 .0
b.% (3 T LR R W e O e W Lt T e s 90. 55 3.99 |.... 008 86. 56 .0

Second subperiod: :

OB s 54 vl it s £io g b e M I o A P a467. 16 a9.96 2.13 457.20 .0
N e T B8 IO R ST ol 93. 43 1.99 |00t 91. 44 .0

Entire after period:

TOERE s oo it o Bl i e i) Sl S et LRI 919.91 29. 93 3.25 889. 98 .0
Y o e e e R 91.99 2.90 1L .o asRn 89. 00 .0

a Daily average added to complete record.

PRy T



BENZOIC ACID AND BENZOATES.

TaBLe XV.—Fat balances for Series VIII—Continued.
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[Averages are per day.]
No. 7:
S R ’l & e 5
| ‘ 1 Sodium
| | | benzoate
Period X l In f | Bala admind-
. n feces alance istere
In food. | In feces. (2+1). 1-2). (calcu-
| j | lated as
1 benzoic
‘ acid).
Fore period. 3 . l
First subperiod: Grams. = Grams.  Per cent. Grams. Grams.
LR R N e 553.03 | 18.57 |  3.36 534. 46 0.0
TR e B R S R N N S S 110. 61 BTN 2 s 106. 90 .0
Second subperiod: ; | ‘
L s A e R N R S 520. 46 17.09 | 3.28 503. 37 .0
T e e B S S 104.09 | 57 N P 100. 67 .0
Entire fore period: : ' w =
T LT A s B sy S S 1,073. 49 35.66 | 3.32| 1,037.83 .0
B e i 2 s am e e sl 75 5 m i 107.35 | Balivbest Lo o | 103. 78 .0
~ Preservative period.
First subperiod:
B b e = vi5s i S S e S om 536. 21 14.10 | 2.63 522.11 4.90
L e R R T R S 107.24 e BE e e 104. 42 .98
Second subperiod:
L et N N S 516.88 21.93 4.24 494. 95 7.50
Bt e e o oty g e i 103. 38 gL 98.99 | 1.50
Third subperiod: |
L e A R AP TS N 533. 77 14. 34 2.69 519. 43 10. 00
B el i m i v s sl 2 m i & 6 s | 106.75 | O e b 0 = s e 103. 88 2.00
Fourth subperiod: l l
L O R R S 454.94 |  12.30 2.70 442, 64 6. 50
e e e B I S ‘ 90.99 | s 88. 53 1. 30
Entire preservative period: ‘ ! |
L e e e R R 2,041.80 | 62. 67 | 3.07 1,979.13 28.90
R e ol o s i s 5 7m e 58 0 i 0 o 102.09 Seldbrlecvs vt o 08.95 1.45
After period.
First subperiod: |
B ik snivm s et wais as ds 495. 51 22.05 4. 45 473. 46 | .0
T S 99. 10 R Ry R 94.69 | .0
Second subperiod: ; | |
Bt e e B sk i 7 i 4 o i o 6 b i | 418. 22 19. 59 4.68 | 498. 63 .0
S L S S 83. 64 B PR i e = o 79.72 .0
Entire after period: ‘ I
e NS SRS R O AR 913.73 41. 64 4. 56 872.09 .0
: | .0
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasLe XV.—Fat balances for Series VIII—Continued.

[Averages are per day.]

No. 8.
1 2 3 4 5

Sodium
benzoate

: admin-
Period. In feces | Balance | istered
In food. | Infeces. | (2+1). {1~2). (calcu-

lated as

benzoic

acid).
Fore period. -

First subperiod: Grams. | Grams. | Per cent.| Grams. Grams.
¢ SRR e N N, T L U TR e Y 365. 95 15. 51 4.24 350. 44 0.0
AVOPRPRL . & o e S B BT e e P S 73.19 SLI0 | o 70.09 .0

Second subperiod:

7 T s 344. 16 4.88 1. 42 339. 28 .0
O AR T e et L S et J R 68. 83 OB | R 67. 85 .0

Entire fore period:

R . o e e s T 710.11 20. 39 2.87 689. 72 .0
AVOTFARS:. - o: . fosogatio ungs o TR Sl ale & o 71.01 2:04 | maaer ol 68. 97 .0
Preservative period.

First subperiod:
4w Y SR RN G Pt N S e o B 364. 21 12. 57 3.45 351. 64 4.90
AVOIRES - U e T R T 72.84 2,01 |-t 70. 33 .98

Second subperiod: |
WOTRE . o i o s Cah e e B Dhie & it oy S b 344.18 10.10 2.93 334.08 7.50
PR T A SRR ot TS e 68. 84 A2 | e 66. 82 1. 50

Third subperiod:

y b I S M B WAL oI o v M 8 G L 352.05 10. 09 2.87 341. 96 10. 00
9.5 e Vo S e WO (U e s BT 70. 41 202 |2 T 68. 39 2.00

Fourth subperiod:
v~ C I b R M e A e 321.03 13.95 4.35 307.08 12. 50
.8 R R St S Ay SRR £ 64. 21 2. 19 sl iasn 61. 42 2.50

Entire preservative period:

PO v o 0 oo e s o e AL P 1,381. 47 46. 71 3.38 1,334. 76 34. 90
V.G 73T PO O TR e e TR e b e 69. 07 2. 84 |- s iv i 66. 73 1.75
After period.

First subperiod:

y 1 T SR S SR T T 346. 64 13.21 3.81 333. 43 .0
AUOIATD 5 o airio o S e e e e 69. 33 208 | cacn it 66. 69 .0

Second subperiod:

y i SIS CR R S ST e L 340.21 13.22 3.89 326. 99 .0
V.55 S R R ST s o T S, RS 68. 04 2040 s 65. 40 .0

Entire after period:

PR 5 5 5% o o wipT S i o iy o SR Rt 686. 85 26. 43 3.85 660. 42 .0
9.8 40y T P S e e GBI SR R e 68. 68 2.04 . ainion 66. 04 .0

1)
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[Averages are per day.]
No. 9.
1 2 1 3 4 5

Sodium
benzoate

Period. In food. | In feces, | Infeces | Balance | 3N

2+1) (1-2). :

| (calcu-

l lated as

benzoic

acid).

Fore period.

First subperiod: Grams. | Grams. | Per cent.| Grams. | Grams.
R R e e o vt ot v i i e B 653.67 19.38 2.96 | 634.29 0.0
T e B L R R S P L R 120.73 SE U e e 126.85 .0

Second s penod !

B s b e et o a1 5 s ot 627.40 15.51 2.47 611.89 .0
B = o e = v v G im0 4 125.48 K 122.38 .0

Entire fore period: i c
s D e e R IS S S S 1,281.07 34.89 2.72 1,246.18 .0
L T B e e e S 128.11 Brap e 124.62 .0

Preservative period.

First subperiod: |
B e o= 5o o 2w e i oy ey L w0 638.87 8.22 1.29 630.65 4.90
L S R | 12077 "1y 126.13 .08

Second subperiod: |
B v o = o o s ' S 0 0 o | 614.49 22.25 3.62 ‘ 592.24 7.50
e R L 122.90 T AR R h 118.45 1.50

Third subperiod: | |
L G R S e 595.61 8.76 1.47 | 586.85 10.00
LT ettt SN SR S S A 119.12 ey o e | 117.37 2.00

First, second, and third subperiods g a3
L e R T N 1,848.97 39.23 2.12 1,809.74 22.40
B R s o o o ' & & o a5 m a5 123.26 - £ 3 ARG 120.64 al.12

After period. | -

First subperiod:

e R R R R 586. 66 17.62 3.00 569.04 .0
e s = 2w w1 en's o o 0 s w0 i 5 ol 117.33 P ) R 113.81 .0

Second su period
e R R S e B S S DA 601.55 24.87 4.13 576.68 .0
Il s o i s o in ok i i 4 e o 120.31 TS ST 115.34 0

Entire after period: T g
B e & i 5.5 e i o e 9 4 i e 1,188.21 | 42.49 3.58 1,145.72 .0
Bl 7 s ' o e e o 118.82 T Y 114.57 .0

a Average for 20 days.
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INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasBLe XV.—Fat balances for Series VIII—Continued.

[Averages are per day.]
No.10.
1 2 3 4 5
Sodium
benzoate
Period Inf Bala admin(;
. . n feces nee | istere
In food. | In feces. (2+1). (1—2). (calcu-
lated as
benzoic
acid).
Fore period. !
First subperiod: Grams. = Grams.  Per cent. Grams. Grams.
Total s L oyt i S o e St WA 464. 52 | 19. 80 4.28 444.72 f 0.0
.0 g R R PR L 8 S e D L 92.90 396 | o e 88.94 | .0
Second subperiod: ‘ .
e e e e e S 2 L s T e s 455.21 | 9. 88 2.17 445.33 .0
AVEERPOI-L 20 aeive o xonirss et el n i A el 91.04 VL R 89.06 .0
Entire fore period: { i !
i1 4 R e S B, ° S S P W SRS B o | 919.73 | 29. €8 | 3.23 890. 05 <0
AVORES. - | . o 0 s doinl Foa ton bl o O R T ] 91.97 | 297 ... 89.00 .0
Preservative period. \
First subperiod: :
Botal. . .. e Al ol 474. 47 9.06 1.91 465. 41 4. 90
AVOTRER.. .. . b kel i s el i 94.89 181 | s 93.08 .98
Second subperiod: ‘
¢ 5, 7 ORI SO L. SN T e e 447. 52 23.71 5.30 423. 81 7.50
AVOYREeT Zi L~ e e it 89. 50 4:74 1. . S5 84.76 1. 50
Third subperiod: |
i) 7\ R S Sl e U TS B, S AT 428. 41 16. 52 3.86 411.89 8.00
PN e RS R S LWL W T T e ‘ 85. 68 - N R 82.39 1.60
Fourth subperiod: .
Total .. o 3 i daal oty it SO TR | 357.12 16. 38 4. 59 340.74 N
F e S MR S PR o | el ~am| oo o 68.14 | 0
Entire preservative period: ]
 y o SRR N N 4 BT BeT L | 1,707.52 65. 67 3.84 1,641. 85 20. 40
AVOPREE. . .. i Jis o ndn iR T T, iy e g A i 85. 38 38 L...eres 82.10 l 1.02
After period. ! |
First subperiod: |
Tt .. 50 0B o i 0 708 B v e DL e SN 2 | 450. 41 18.93 4.20 431.48 .0
Average..... e w LR Sy S e e i el | 90. 08 3. 79 | hee SN 86.29 .0
Second subperiod: '
MOBAL . 0 o o TP s s i R e e LS 409. 46 16. 77 4.10 392. 69 .0
Average.............. SENEE A - Ty S | 81. 89 &35 [ozeili futs 78. 54 Ja
Entire after period: ;
TOLBE .. e s e e iin i i h s i Ras SRS PR 859. 87 35.70 4.15 824.17 .0
AVEPARD . . it )t s L as Woras e R O M 85.99 LY 82. 42 .0

.
-
~
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BENZOIC ACID AND BENZOATES.

TaBLe XV.—Fat balances for Series VIII—Continued.

1239

[Averages are per day.]
No. 11l
O 2 3 4 5
Sodium
benzoate

Period In f Bala admir:i-

. n feces alance istere
In food. | In feces. (2=1). (1—2). (calcn-
lated as
bhenzoie

acid).

Fore period \

First subperiod: Grams. | Grams. | Per cent. Grams. Grams.
B =0 oo s o H o W s = 5 SR o w2 588. 00 11. 52 1. 96 576. 48 0.0
B ot = r = o i i & e < B 117. 60 S AR 115. 30 .0

Second subperiod: |
LT e A R R S S, 593. 49 12. 55 | 2.11 580. 94 .0
B R e o Soim A s AL o el =it 118.70 257 7 A e e 116. 19 .0

Entire fore period: a
L R R R S S R 1,181.49 24.07 2.04 1,157. 42 .0
T A R R A s 118.15 A7t B el 115.74 .0

Preservative period.

First subperiod:

L e LA R S S 625. 32 19.20 3.07 606. 12 4.90
R e B o v o s i o 0 6 o i 125. 06 -5 I EEREE R Y 121. 22 .08

Second subperiod:

B = - s i o s 3l m S i o e 563. 09 17.78 3.16 545. 31 7.50
B T Tl s e e e o o e s A s 5 e 98 112. 62 <y ) PR e 109. 06 1. 50

Third subperiod:

I e i = o o i b 5 = il T 589. 32 12.85 2.18 576. 47 10. 00
L R T A R R R R 117. 86 Zl Yesonsansis 115.29 2.00
Fourth subperiod:
B o b ot . i ol 518. 88 17.72 3.42 501. 16 2. 50
B s b o # ol = iramme s o o 5 m R i 103. 78 B ' 100. 23 50
Entire preservative period: |
B e = v = it e P i i e 0 5 2,296. 61 67. 55 2.94 2, 229. 06 24.¢
BB o s ccoscnanarsneinaconsanacannsasnnas 114.83 ' K SR 111. 45 | 1.25
After period i
First subperiod: |
T e AR R SR R TSI 581. 53 14. 55 2.50 566. 98 .0
s e v = o' e s o S s s s w s S 116. 31 AL L as 113. 40 .0

Second subperiod* |
B R A 0 s e o' ' v v e = W W 5 e 561. 61 14. 45 2.57 \ 547. 16 .0
e YRR R 112.32 T R | 100. 43 .0

Entire after period: l

D e e e S e I 1,143. 14 | 29. 00 2.54 1,114. 14 .0
B P s s 5 e mtay i G s e 114. 31 ) AN L L4 .0




1240 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.
TaBLe XV.—Fat balances for Series VIII—Continued.
[Averages are per day.]
No. 12.
1 2 3 1 5
Sodium
benzoate
Period In f Bala adminJ
. n feces alance istere
In food. | In feces. @+1). (1—2). (calcu-
lated as
benzoic
acid).
Fore period
First subperiod: Grams. | Grams. | Per cent.| Grams. Grams.
g i PRGN St o R ek g 663. 70 25. 38 3.82 | 638. 32 0.0
F (e R S el e e e T 132.74 | D08 |- S0 % TaeE 127. 66 .0
Second subperiod:
d i 7 R WL 0 e B B T, L e 660. 01 21. 86 3.31 638. 15 0
ANOLRED o B e e S St 132. 00 &) | 127. 63 0
Entire fore period:
¢ ) ST SRR T ol e < Pea g e 1,323.71 47.24 3.57 1,276. 47 .0
ANOERED: . - - - s« ap S & b e i e TS o ) 132. 37 AT o as hae 127. 65 .0
Preservative period.
First subperiod:
gt ol S T gl L L S Y e, B 681. 87 19. 06 2.80 662. 81 4.90
AVOTORDE - e b oo o ol Moo, A S0 o SR 136. 37 38k | ot 132. 56 .98
Second subperiod:
pl 517 Y i M S ST - CINRNE bt ] i 645. 99 16.25 2.52 629. 74 7.50
A OO o e e e e, SO SR e 129. 20 = A SRRl I 125. 95 1.50
Third subperiod:
¢ ovs 7 ) AR SN (St IR, o Sl et e W, 611.74 13. 67 2.23 598. 07 10. 00
Y. G . e S AL o I DAL R S T 122. 35 2. 78 | e 119. 67 2.00
Fourth subperiod:
NOEE et i 4 i B e S 7 R Cat BN e R 557. 39 28.20 5.06 529.19 .0
ANOYRRR . =Ly il e L S 111. 48 6.4 | et 105. 84 .0
Entire preservative period:
y 4o 7 ! e R, S, S AP RS 2, 496. 99 77.18 3.09 2,419.81 22.40
AN AN oo o e e L N e i 124. 85 G807 |l 120. 99 1.12
After period.
First subperiod:
OB s it ins 4 ik il s vl RN o S T 594. 95 21.99 3.70 572. 96 .0
F 6 O MR NS 0 ) o 118.99 4 e 114. 59 .0
Second subperiod:
DOBRE s cnsisive e w T o o' v s T e e bt st e A 570. 93 20. 98 3. 67 549. 95 0
AVPCRIN. . L L R Lt it o e e S 114.19 b PR 109. 99 0
Entire after period:
TORML s 403 o v 05 wn S S Wi s RS TR AR 1,165. 88 42.97 3.68 1,122.91 .0
BV OY AR i oo g s Sati o e w  w w IO 116. 59 - | R & 112. 29 .0
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TaBLe XV.—Fat balances for Series VII[—Continued.
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"i
SUMMARIES.
[Averages are per man per day.]
Nos. 1 to 6, inclusive, omitting No. 3.
1 g ¥-3 : 4 5
Benzoic
Period. ‘ ‘ In feces | Balance acid
In food. In feces. | @+1). | (1-2) - o
| istered.
Fore period. |
First subperiod: Grams. Grams. | Per cent.| Grams. Grams.
B e e ot oo o = s o o mm b mia s 4m o s 2,431. 59 93. 26 3.83 | 233832 0.0
R R 97. 26 i L | " 9353 0
Second subperiod: l
S R R S e 2,358.71 | 7.84 4.15 2,260. 87 .0
D T o i o' = iw s ot B i 0. 0 e e 94.35 | - 4 O VTR 90. 43 .0
Entire fore period:
LT e A A e I R R S 4,790. 30 191.10 3.99 4.599.20 .0
EE bt i o & S e i R m 3 95. 80 - 3 ol wEh 91. 98 .0
Preservative period. ‘ |
First subperiod: 1 ,
e L A R N P, 2, 376. 49 97. 41 410 | 2,279.08 25. 00
Avera.ge ..................................... 95. 06 O 91.16 1. 00
Second subperiod: ‘
B s s oo v 55 55 & Ss 5 s = 5 S w5 2,257. 36 76.91 3.41 2,180. 45 37.50
T et B o e ' i e S 90.29 SIS Yoot e 87.21 1. 50
Third subperiod: ]
el e r s i5 o s an s o Ea e wrie mmm o s 2,231.32 | 93. 57 420 | 2137.75 48. 00
B e e e a s o = e o S 08 5 o 89.25 | s 85. 51 1.92
First, second, and third subperiods \ ‘
L e e PR R e 6, 865. 17 267. 89 3.90 6,597. 28 110. 50
L R R A : 91.54 | A 7. 97 1.47
After period. P A ¥ n
First subperiod: ‘
B s i o o o s AR5 e e e 60 S 2,192.12 91.07 4.15| 2,101.05 .0
B o lhr s il 50 o . i e i 7. 68 I U . 84.04 .0
Second subperiod !
B T . o ol o o e e & s s b .0 5 s 2,207.22 70. 86 3.21 2, 136. 36 L0
B e 5 b e s 255 = s o it B o & 2 5 e it 88,29 - 11l PR R85. 46 .0
Entire after period: ‘ ‘
B et s e o Sk e e 8 w5 4, 399. 34 161. 93 3. 68 4,237. 41 .0
Average....... BRI % & e el B o o o l 87.99 - & ) DN 84.75 .0
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TasLe XV.—Fat balances for Series VIII.

SUMMARIES—Continued.

[Averages are per man per day.]

Nos. 7 to 12 inclusive.

1 2 3 B 5
Sodium
benzoate

Period admix:i-

. In feces | Balance | istere
In food. | In feces. (2+1). (1—2). (calcu-
lated as
benzoic

acid.

Fore period.

First subperiod: Grams. Grams. | Per cent.| Grams. Grams.
g bo 4 B L U PR M St B A el s M 3,288. 87 110. 16 3.35 3,178.71 0.0
AVOTBRER. e oy LIRS eI E e i 109. 62 | SG7 e on s T 105. 95 .0

Second subperiod: |
o 7 R AT P S . AL e ---| 3,200.73 | 81.77 2.55 3,118. 96 .0
AVOraPas E it S T S S NS N s AR e 106. 69 | p e & U el 103. 96 .0

Entire fore period:
akal . e i ) 6, 489. 60 191.93 2.96 6,297. 67 .0
p. G e L W e O 108. 16 X | BN L 104 96 0

Preservative period.

First subperiod:

4 io) -\ S T R s e S T e e L 3,320. 95 82.21 2. 48 3,238.74 20. 40
AVOTAERE . ol Mo ed Sl T S e e 110. 70 p M 7 WA S 107. 96 .98

Second subperiod: l
o b/ L e e il | e ML | 3,132.15 112.02 | 3.58 3,020.13 45.00
V6Lt N R Y U e 104. 41 e o o e - 100. 68 1. 50

Third subperiod: |
d o IO sty el o [ TR 3,110. 90 76.23 2. 45 3,034. 67 58. 00
AVETAEO. . o o sat it o B Seae e e et 103. 70 2.54 |....cnnnnn 101. 16 1.93

First, second, and third subperiods: ‘ |
ROAL S L e o e  aerr L8 Lpe 9,564 00 270. 46 2.83 9,293 54 132. 40
AN O, . o e s et e | 106. 27 301 | g 103. 26 1. 47

After period.

First subperiod:

PO, . B o Suat Dtia s o S s e 3,055.70 |  108.35 3.55 |+ 2,947.35 .0
AR L e e T e R 101. 86 S4Bl | iasni 98. 25 .0

Second subperiod:

ANy W R R - S et g = T e e £ e 2,901. 98 109. 88 3.79 2,792.10 .0
%017 S PO e Reagtc (e e o WS 96. 73 08 ] L= LNe 03.07 .0

Entire after period:

d )~ 1 A NN e e S TN LT U R 5,957. 68 218. 23 3. 66 5,739. 45 .0
.5 (o T T e T T 99. 29 304 |t v 05. 65 .0

M
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TaBLe XV.—Fat balances for Series VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.]

1243

Nos. 1 to 12, inclusive, omitting No. 3.
‘ 1 2 . 1 5

} | Presérv-

Period | | In f | Bal 1 e

- n feces = Balance calcu-
- In food. | In feces. @+1). | (1-2). |lated as
{ w benzoic

1 - acid.

Fore period.

First subperiod: Grams. | Grams. | Per cent.. Grams. Grams.
e N e - e N S S SR S 5,720.46 203.42 3.56 5,517.04 0.0
L s R RO AT L R L L S 104.01 LI R R 100.31 .0

Second subperiod:

L e R R A S DU M 5,559.44 9.61 3.23 5,379.83 .0
B e e e e e e 101.08 5 (R 97.81 | .0

Entire fore period:

B R it i s i i i e m 11,279.90 383.03 3.39 | 10,896.87 .0
e R R 102.54 < 9L T DL R 99.06 .0
Preservative period. o

First subperiod:

L e e S S S SN SESR 5,697.44 179.62 3.15 5,517.82 54.40
T e e R R 103.59 | - ) (P 100.32 .99

Second subperiod ‘ i
Total .......................................... 5,389.51 188.93 3.51 5,200.58 | 82.50
S R S R L R 97.99 G L R e 94.55 1.50

Third subperiod: ‘

e R R A I 5,342.22 169.80 3.18 5,172.42 106.00
L R R 97.13 ST e 94.06 1.93

First, second, and third subperiods:

Total .......................................... 16,429.17 538.35 | 3.28 | 15,890.82 242.90
B o Al 0 s ' 55 s 8 99.57 - i CopuS i 99.57 1.47
After period. { @

First subperiod: - |* !

L e T R e S 247.82 199.42 3.80 5,048.40 | 0
B e <. i %5 &m0 e i e s e : 05.41 BB B sl es 01.78 | .0

Second subperiod: | ; :

L e e R R T Sl | 5,109.20 | 180.74 | 3.54 4,928.46 .0
T e SN Y PEOR R 92.90 o T 89.61 | .0
_ | - R — = =

Entire after period: .

e B Al S lO 357.02 380.16 3.67 0,976.86 .0
L R T S R A 094.16 5 90.70 0
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TaBLe XV.—Fat balances for Series VIII—Continued.

SUMMARIES—Continued.
[Averages are per man per day.]
Nos. 1 and 4.

1 2 ‘ 3 R 5
Period | In f Bala Ben-z(‘,’ s
. . In feces nce aci
Intood. | In feces. | “mogy H 0=,  |sdminis
‘ tered.
Fore period.

First subperiod: Grams. | Grams. | Per cent.| Grams. | Grams.
TORBE oo s rnvrdens dnrm i a R mn s e S ek .--| 1,049.95 27.92 2. 66 1,022.03 0.0
B s pee A T e e e e e 104. 99 2.79 | . v e 102. 20 .0

Second subperiod:

TOUAL . o im et s s Tt B e s, SRR Tk 1, 008. 33 30. 97 3.07 977. 36 0
.0 R R e PR St 2 R s ATVt 100. 83 9 {1 R 97.73 0

Entire fore period: '

T & e S 2, 058. 28 58. 89 2.86 1,999. 39 .0
AVOTBED. O st st e e ot il e s BT oot 102. 91 2.94 ). oures .. 99. 97 .0
Preservative period.

First subperiod:

TOEAL o o 5 T o v ki A m e . S S iU R 968. 07 31. 87 3.29 936. 20 10. 00
AVEIRBO: . 20t S ilniisr Srn o sms e e e 96. 81 319 | S =ist e 93. 62 1.00

Second subperiod:

v PR EIRSE Y 1R 8 SEGLE P e | LS 952. 56 22.83 2. 40 929.73 15. 00
AYOTORO: o ke 88 o R, B B e BRCSTT e 95. 26 2.28 | i s 92. 98 1. 50

Third subperiod:

v - ¢ YR S S SN 2 X L e e 929. 92 28. 52 3.07 901. 40 20. 00
ANVOTOED . o ool o B S o a e o e S L 92.99 2. 85| . S . 90. 14 2.00

Fourth subperiod:

ROIERL i i ole rion AR xS m e E g o R T 931. 83 22. 82 2.45 909. 01 25.00
6.5y 0 o Ty R L DA o s e T 93.18 228 |l = L N 90. 90 2. 50

Entire preservative period: : |
TDOBRL . . ili oy b g S B el v S o S R P 3,782. 38 106. 04 2.80 3, 676. 34 70. 00
AVEEOEE. « o o 60 i 50 =% 5wl walie wwie bintls e md s [ 94. 56 2,00 .} <o oe i 91. 91 1.75

After period. f i

First subperiod: ‘

RORE S5 S0 0 o lra o e 2 B e S e W A e . 923. 12 28. 81 3.12 894. 31 .0
ANOTARSS . 22 Lo, FA . R L e R ‘ 92. 31 288 1L T 89. 43 .0

Second subperiod: ? ‘ ‘

TORAL. =25 o b T e L b o e By 946. 70 25. 84 2.73 920. 86 .0
L e bl SR NS SR e ey e e | 094. 67 | 288 | Al L 92.09 | .0

Entire after period: | |
e ) PR o= ol R QUSRI T Y | 1,869.82 54. 65 2.92 1,815.17 .0
R RS I A R R e e ) | 93. 49 | 278 Lo o 90. 76 { .0

CALORIES BALANCE.

This study is of interest, as an increase of calories in the feces would
show a disposition on the part of the preservative to retard the diges-
tive processes, whereas an increase of calories in the urine would
indicate a tendency to increase the katabolic activities.

INDIVIDUAL DATA.
No. 1.

In the case of No. 1 it is noticed that there is no change in the
calories in the feces in the fore and preservative periods, but they
are materially increased in the after period, and there is a slight de-
crease in the numbers ingested. There is a very slight increase in
the calories in the urine in the preservative period and they are
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diminished notably in the after period. The total elimination is in-
creased throughout, both in actual amount and in percentage, due
chiefly in the preservative period to the increase in the urine. The
variations in the after period in this case are of equal interest, as there
was a marked tendency to increase the calories of the feces and de-
crease the calories of the urine.

No. 2.

In the case of No. 2 there is a notable increase in the calories of the
feces in the preservative period (34 calories daily, or 1.06 per cent),
and this increase is continued, though not to the same degree, in the
after period, as compared with the fore period. There is also a very
slight increase in the calories of the urine in the preservative period
(6 calories, or 0.2 per cent), but there is a tendency to return to the
conditions of the fore period in the after period. The increase in total
elimination of calories is 1.27 per cent in the preservative period, and
this increase is practically maintained in the after period. In this
instance the benzoic acid appears to have decreased to a slight extent
the absorption of the calories in the intestinal canal.

JNYO . 03 .

The data for No. 3 show a very slight increase in the calories in the
feces in the preservative period (8 calories) and a notable decrease in
the after period (31 calories) as compared with the preservative period,
accompanied by a marked decrease in the number ingested of 232
calories daily. There is a progressive, though slight, decrease in the
calories in the urine from the beginning to the end of the observation.
The percentage data show an increase of 0.61 per cent in total elimina-
tion, and a marked decrease, 1.46 per cent, in the after period, the
changes being due to the increase in calories in the feces in the preserv-
ative period and the decrease in the after period indicating a very
slight inhibition of the absorption of the heat elements under the
influence of the preservative.

No. 4.

The data for No. 4 show a slight decrease in the calories in the feces
both in the preservative and after periods. There is a very slight
decrease in the calories in the urine in the preservative period. The
percentage data show this total increase to amount to only 0.17 per
cent, with virtually no change in the after period. These figures are
not of sufficient magnitude to warrant any conclusion, but the tend-
ency shown is toward an increased assimilation.

No. 5.

In the case of No. 5 there is a notable increase in the calories in
the feces in the preservative period (19 calories daily), and this in-
23360—DBull. 84, pt 4—-05——14
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crease is continued, though not to the same extent, in the after period.
The calories in the urine also increased by 6 in the preservative period
and decreased by 5 in the after peirod. The percentage figures show
an increase 1n total elimination of 1.07 per cent and a slight decrease
in the after period. The preservative appears again to have decreased
slightly the absorption of the calories in the alimentary canal.

No. 6.

The data for No. 6 show a marked decrease in the calories in the
feces during the preservative period, and this decrease is continued
in the after period. There is a slight decrease in the calories in the
urine throughout. The decrease is principally in the feces, as is
shown by the percentage data, the total decrease in elimination
amounting to about 1 per cent, with an almost equal decrease in the
after period. In this case the preservative seems to have increased
the absorption of the calories in the alimentary canal.

No. 7.

In the case of No. 7 there is again a decrease in the calories in the
feces in the preservative period and a notable increase in the after
period. The calories in the urine decrease throughout the observa-
tion. The percentage data show a slight decrease, both in the feces
and urine, in the preservative period, the decrease in the amount
ingested modifying the percentage results, and an increase in the
after period. Here there is apparently a stimulation of the absorp-
tion of the calories in the intestinal canal and at the same time an
inhibition of the katabolic processes to which the solids in the urine

are due.
No. 8.

In the case of No. 8 there is a notable increase in the calories in
the feces in the preservative period, and this increase is augmented
in the after period. There is also a slight increase in the calories in
the urine both in the preservative and after periods. The percentage
data show a total increase of 0.82 per cent, which is slightly increased
in the after period, the increase in the feces being relatively greater
than that in the urine. In this instance the benzoic acid appears to
have decreased the absorption of the calories in the intestinal canal
and to have stimulated to a slight degree the katabolic activities
which produce solids in the urine.

No. 9.

The data for No. 9 show a decrease of 27 calories in the feces dur-
ing the preservative period, which, however, amounts to only 0.87
per cent, and an increase in the after period over the fore period of
16 calories, or 0.68 per cent, The calories in the urine increase very
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slightly throughout, and the percentage data for total elimination
show a slight decrease in the preservative period and an increase in
the after period to a figure exceeding that of the fore period. There
is again shown a tendency to increase assimilation in the preservative
period, while the katabolic activities, evidenced by the excretion of
solids in the urine, are practically unaffected, a negligible increase
being recorded.

No. 10.

The data for No. 10 show an increase of 10 calories daily in the
feces during the preservative period and a further increase of 12
calories in the after period. The percentage ficures also increase
throughout. There is also a slight increase in the calories in the
urine in the preservative period, while during the after period they
are practically the same as in the fore period. There is a marked
decrease in ingestion in the preservative period, and the percentage
figures for total elimination increase very slightly throughout.
There is a slight influence exerted by the benzoate of soda appar-
ently to increase the excretion of calories, both in the feces and the
urine.

No. 11.

No. 11 shows a notable increase in the calories in the feces in the
preservative period, and this increase is practically maintained in the
after period. There is also an increase of the solids of the urine in
the preservative period, but this increase is lost during the after pe-
riod, in which the number falls below that of the fore period. The
percentage data show an increase in total excretion of 1.04 per cent,
with a tendency to return to the conditions of the fore period during
the after period. The greater increase is in the feces, indicating a
tendency to decrease assimilation, and to a less degree the katabolic
activities are increased.

No. 12.

In the case of No. 12, there 1s a slight loss of calories in the feces
during the preservative period, and this figure is maintained during
the after period. In the urine there is a slight increase during the
preservative period and a slight loss during the after period. The
percentage data show the same relative changes as do the actual
amounts, but the percentage of total elimination remains practically
unchanged in the preservative period. These data show a very
slight tendency to increase assimilation, but also increase the kata-
bolic activities, as is evidenced by the increase of calories in the urine.
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SUMMARIES.

In the case of Nos. 1 and 4, there is practically no effect upon the
calorization of the heat-forming elements of the food as indicated by
the calories balance, the figures being remarkably constant through-
out.

The mass action of the benzoic acid and the benzoate of soda as
affecting the calories in the excretion may be compared in the sum-
maries for Nos. 1, 2, 4, 5, and 6, and for Nos. 7 to 12, inclusive,
omitting the fourth preservative subperiod, while the summary for
the eleven men, omitting No. 3 and the fourth preservative period,
shows the average result for the whole observation.

In the summary for Nos. 1, 2, 4, 5, and 6, there is seen to be a
slight increase in the calories in the feces during the preservative
period and a decrease in the after period. In the urine there is also
a slight increase in the preservative period, while in the after period
the number falls below that of the fore period. Expressed as per-
centages of the calories ingested it is seen that 3.21 per cent is found
in the feces in the fore period, 3.40 per cent in the preservative period,
and 3.24 per cent in the after period. These data show a slight re-
tarding influence upon the metabolic activities in so far as the utili-
zation of the calories is concerned. The percentage of calories in
the food excreted in the urine in the fore period is 2.49, in the pre-
servative period 2.62, and in the after period 2.52. These data also
show a slight influence on the part of the preservative to increase the
percentage of metabolized solids excreted. The percentage of total
elimination, however, is increased very sligchtly in the preservative
period and decreases again in the after period.

In the summary for Nos. 7 to 12, inclusive, it is seen that there is
no change in the quantity of calories in the feces in the fore and pre-
servative periods, but a notable increase in the after period. In the
:ase of the urine, there is a slicht increase in the calories during the
preservative period, but in the after period the figure falls below
that of the fore period. Expressed in percentages of the calories
ingested it is seen that 2.92 per cent is excreted in the feces in the
fore period, 2.96 per cent in the preservative period, and 3.60 per cent
in the after period; and in the urine 2.35 per cent in the fore period,
2.51 per cent in the preservative period, and 2.37 per cent in the after
period. The general effect is not very marked, but tends toward
restricting slichtly the absorption of the calories and at the same
time increasing slightly the excretion of solids in the urine.

The average data for the eleven men show a slight increase in the
calories in the feces in the preservative period, and this is accentu-
ated in the after period. There is also a slight increase in the calories
of the urine in the preservative period, but this is lost in the after
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period. Expressed as percentages of the total calories ingested, 3.05
per cent appears in the feces in the fore period, 3.15 per cent in the
preservative period, and 3.44 per cent in the after period, and in the
urine 2.41 per cent appears in the fore period, 2.56 per cent in the
preservative period, and 2.44 per cent in the after period. There is,
therefore, manifested a uniform but very slight inclination on the part
of the preservatives, benzoic acid and benzoate of soda, to disturb
the metabolic processes, with a tendency toward decreased assimi-
lation and increased katabolic activity.

TaBLE XVI.—Calories balances for Series VIII.

[Averages are per day.]

No. 1.
1 2 3 ES S5 [ 7 | S | 9

fIn In | Ben-

Period. eces In In feces ey zoic

y fg(?d fe{:gs urli?le and | feces | urine | and | B(all‘_u;fe acid
| . : urine |(2=1). (3=1).| urine * | admin-
(2+43). | ' (4+1). | listered.

Fore period. |
Calo- | Calo- | Calo- | Calo- | | ‘

First subperiod: | ries. ries. ries. | ries. | Perct. Perct.| Per ct. Calories. Grams.
B s 15,510 225 329 i 554 1.5 | 2.12 | 3.57 14, 956 0.0
Average ................. 3,102 45 66 | - ¢ T Tt b g 2,991 .0

Second subperiod: | , l ‘ i
LT e AR | 15,999 355 ‘ 372 | 727 2221 233 4.5 15,272 .0
I o s s 2,200 71 | 74 L e A s TR IO 3,055 .0

Entire fore period: | : | : | | : }

B . e s L - 31,509 580 | 701 ( 1,281 | 1.84 | 2.22| 4.07| 30,228 (
L R S 3,151 58 | 70 198 1. 2N LA o e ] 3,023 0
Preservative period. PP _‘_ F Mg < -

First subperiod: | | ‘

D e S R 15,244 340 375 15| 2.23 | 2.46| 4.70 14, 529 5. 00
S T 3,049 68 75 | Pl St [ TS S NRETS W 2, 906 1.00

Second subperiod: . |
L R R T | 15,179 232 345 | 577 1.53 | 2.27 ‘ 3. 80 14, 602 7.50
AVETAES . ... ocviannanns : 3,036 46 69 i e AR P e o 2,921 1. 50

Third subperiod: 1
C T R ..| 14,952 360 72 732 2.41 2. 49 4. 9% 14, 220 10. 00
Average................ 20990 e R TR ) D et R 2,844 2.00

Fourth sabperiod: ] j

T e, S R | 15,202 218 | 363 | 581 | 1.43| 2.39 3.82 14, 621 12. 50
Average................. 3,040 44 73 | U T S T T 2,924 2.50
Entire preservative period: ' q | -
T e R 60, 577 1,150 1, 455 2,605 1.90 | 2.40 4. 30 57,972 35. 00
Average. .. ............. | 3,029 58 3 e T Shae Sl Nmd 2’ 890 1.75
After period. ! i— ¥ _,_l 20 > R i
\

First subperiod: ! | l
T 14,736 | 248 329 677 | 2.36 | 2.23 4.50 | 14,056 .0
T TR 2,047 70 | 06 T ) S 2,812 0

Second subperiod: : - ‘

T R 14,582 340 314 654 233 | 215 448 138 .0
Average................. 2,016 | 68 63 - T . ¥ 2,785 0

Entire after period: ,

BN o ok Parasoi e Vokisean 20 318 (RS 643 1,331 2.3 2.19 454 27,987 L0
BVEERE o oo caniasuns s 2,932 60 64 133 2,799 .0
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TaBLeE XVI.—Calorwes balances for Series VIII—Continued.

[Averages are per day.]
No. 2.
1 2 3 4 5 6 v | 8 9

: In : i In Ben-

Period. eces n In eces zoic

fol(ﬁl fe?els urli?le and | feces |urine | and B(silf';;:e acid
- ; * | urine [(2=1). (3=1).| urine * | admin-
(2+43). (4=1). istered.

Fore period.
Calo- | Calo- | Calo- | Calo-

First subperiod: ries. ries. ries. ries. | Perct.| Perct.| Per ct. | Calories. | Grams.
g A T A - 16,809 472 412 884 | 2.81 | 2.45 5.25 15,925 0.0
AVOPRER, . ccov abinsron 3,362 94 82 L7 SRS, C R GR FL S 3,185 .0

Second subperiod:

g 5 7 IR AR RS WA 17,143 661 510 ( 1,171 | 3.86 | 2.97 6. 83 15,972 .0
AVOTAPE. - o i 3,429 132 102 P 7 ) P (N ey - o 3,195 .0

Entire fore period:

Potal e lioiials o o 33,952 | 1,133 922 | 2,065 | 3.34| 272 6. 05 31,897 .0
AVOARE P sl 3,395 113 92 206 1. . . oos iies arfose s 3,190 .0
Preservative period.

First subperiod: ‘

Wobal tr it sl | 17,081 721 498 | 1,219 | 4.22 | 2.92 7.14 15,862 5.00
Average.............. 3,416 144 100 o7V 0 PR ST . 3,172 1.00

Second subperiod:

Total — 2 v o et | 16,666 727 486 | 1,213 | 4.36 | 2.92 7.28 15,453 7.50
ANCEBED: -l i ala i antes [ 3,333 145 97 7+ R, (LR IS 3,090 1.50

Third subperiod:

e g SRR ol NSl Tl 16,981 770 499 | 1,269 | 4.53 | 2.94 7.47 15,712 10. 00
AVOrAPR s st L 3,396 154 100 254 |....cegeia St e 3,142 2.00

Fourth subperiod: ’ !

5 A A E Sl Ty T 16,108 724 469 | 1,193 | 4.49( 291 | 7.41 14,915 2.50
AVerRpe e L s 3,222 145 94 2 L RERRRTY | s 2,983 .50

Entire preservative period: | y
DDIRL e s T e 66,836 (| 2,942 | 1,952 | 4,804 | 4.40 | 2.92 | 7.32 61,942 25. 00
Averages. .. coe it i | 3,342 147 98 7' R W A | o 3,097 1.25

After period. ‘

First subperiod: |
ROl o s s » 16,148 714 464 | 1,178 | 4.42 | 2.87| 7.30 14,970 .0
AVOIRES. . . ineenein 3,230 143 93 7 (R S e o 2,994 .0

Second subperiod:

g i (sl b O, 16,123 625 465 1,000 | 3.88 | 2.88 6. 76 15,033 .0
AvVerage. ............. 3,225 125 93 28 L. s TR W 3,007 .0

Entire after period: i i | ;

! i) 41 BT, T 32,271 1,339 | 929 | 2,268 415 | 2.8 | 7.03 30,003 .0
AVOXaPB .o v s s 3,227 134 | 93 | 7y | g I ........ 3,000 .0




BENZOIC ACID AND BENZOATES.

TaBLe XVI.—Calories balances for Series VIII—Continued.

[Averages are per day.]

1251

No. 3.
| 1 2 3 4 5 | 6 v 8 9
; : In : : : In Ben-
i | eces n n eces zoic
g ‘ folgld felcgs ugi?le and | feces | urine | and thla.lf;we acid
; * | urine [ (2=1). (3=1).| urine ). admin-
(2+3). ' {4=1). istered.
| | S S
Fore period.
Calo- | Calo- | Calo- | Calo-
First subperiod: ries. Ties. ries. ries. |Per ct.|Per ct.| Per ct. Calories. Grams.
L e O R I 16,790 453 400 83| 2.70 | 2.38 5. 08 15,937 0.0
g A 3,358 91 80 e G ot GEERT es 3,187 .0
Second subperiod:
L L R A R 16,762 449 | 408 857 | 2.68 | 2.43 5.11 15,905 .0
N o ' o = in s o 3,352 90 82 g ) WS SO TR 3,181 .0
Entire fore period:
ST T T S | 33,552 902 808 { 1,710 | 2.69 | 2.41 5.10 31,842 .0
Average.... %8 ..........| 3,355 | 90 81 17 SR - TR S S 3,184 .0
Preservative period. | ;
|
First subperiod: | 1
L A . 17,061 536 415 951 | 3.14 | 2.43 | 5.57 ‘ 16,110 5. 00
BNRTREe. . - .- 3,412 107 83 o RS e W P T ; 3,222 1.00
Second subperiod: | |
o e T 16,897 591 420 | 1,011 | 3.50 | 2.49 5.98 | 15,886 7.50
Average................ 3,379 118 84 =7 R el ey | 3177 1. 50
Third subperiod: |
e S 12,320 239 402 641 | 1.94| 3.26 | 5.20 11,679 1. 00
T 2,464 48 80 o SR T R, 2,336 .20
Fourth subperiod: : a
e P S 16,180 595 369 964 | 3.68 | 2.28 l 5.96 | 15,216 o
S S 3,236 119 7t - THIOMREISL BN ’ 3,043 .0
Entire preservative period: | 5 j
e S R R | 62,458 | 1,961 1,606 | 3,567 |-3.14| 2.67| & 71 58,801 13. 50
Average................ | 3,123 | 98 80 o PSR ki A 2,045 .68
After period. \ § | |
‘ :
First subperiod:
R e T Ys i 17,097 351 398 7499 | 2.05| 2.33| 4.38 16,348 .0
L . 3,419 70 80 D s e R s s e 3,269 .0
Second subperiod: ‘
I e e v a =55 0 650 16,737 317 371 688 1.8 | 2.22 4. 11 16,049 .0
BRI . - s v smmeine 3,347 63 74 k| R 3,200 .0
Entire after period: |
e 33,834 668 769 | 1,437 1.97 | 2237 4.25 32,397 .0
RN 2 e co s eansn 3,383 67 77 ) et (S RS 3,240 .0




1252

INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasBrLe XVI.—Calories balances for Series VIII—Continued.

[Averages are per day.]

No. 4.
1 2 3 1 5 6 | 8 9
fIn In In fIn Ben-
X o .
Period. ¢ Ind ¢ In In aer(';%s feces l urine s;ed B&la;lce :2;3
ood. eces. | urine. | o ((2+1).1(3+1).| urine (1—9). adamint
(2+3). i (4+1). istered.
Fore period. |
Calo- | Calo- | Calo- Calo-

First subperiod: ries. ries ries. ries. | Perct. Perct. Per ct. | Calories. Grams.
Tatal’ - o s 13, 587 425 | 342 767 | 3.13 | 2.52 5.65 12,820 | 0.0
Averaee. s 1o D oLt 2,717 85 68 ) 8% R P e 2,564 | .0

Second subperiod:

Totalin, . 5.5 % Bl S 13,072 344 398 742 | 2.63 | 3.04 5.68 12,330 .0
AVSIAReL N e s 2,614 69 80 | 7 12 I N e (- - 2,466 | .0

Entire fore period: 1
Potalsark Lo f anit U 26, 659 769 ‘ 740 | 1,509 | 2.88 | 2.78 5.66 25,150 .0
Average: t o, s o 2, 666 77 | 74 153 I R A 2,515 -0
Preservative period.

First subperiod.

‘Potal "ot 7 S op Sway 13,238 388 383 771 | 2.93 | 2.89 5.82 12,467 5.00
AVOPAPRI N oL s e 2,648 7 77  £57 5 (ORI (I e 2,494 1.00

Second subperiod:

Patal el 2l T ot AClN 12,981 333 356 689 | 2.57 | 2.74 5.31 12,292 7.50
Averaes. .. =l ol | 2,596 67 71 138 1occn. o lr st L o] S 2,458 1.50

Third subperio i: '

Tofgl. . 2leam el ol bl 13, 087 333 348 681 | 2.54 | 2.66 5.20 12, 406 10.00
AVOrage. .. ... 2 .. cuouis | 2,617 67 70 136 | on i tlbens snal e 2,481 2.00

Fourth subperiod:

W B ey o A 12,746 366 349 715 | 2.87| 2.74 5.61 12,031 12. 50
AVOragal oo oM. b= ER 2,549 73 70 143 | i cvo dbcacae. frs S 2, 406 2.50
Entire preservative perio !: ‘[ )
oo 713 IR S B Mt ob T, 52,052 | 1,420 | 1,436 | 2,856 ( 2.73 | 2.76 5.49 49,196 35.00
Average. ................ 2,603 71 | 72 | 1} - 8 N PRSE B0 2,460 1.75
|
After period. t !

First subperiod: f : ‘

) [ e R Y A ] | 12,920 383 397 | 780 [ 2.96 | 3.07 6.04 12,140 .0
AVOraEs. il o 2,584 77 7 | 186 |un o iibicaor ol s 2,428 .0

Second subperiod: } |
Fotal st oo L Bl B | 13,137 306 | 337 | 643 | 2.33 | 2.587 4.89 12,494 .0
AVERREIR. < -5 Lo vt i s 2,627 61 | 67 I [ ieinriliis e nantini i , 498 .0

Entire after period: l ! | i I
y o T BT DR T 26,057 689 | 734 | 1,423 | 2.64 | 2.82 5.46 24,634 .0
AVOTARB: m . s ucarenn i s 2, 606 6O 73 | 5 R S e | g leeanans | 2,463 .0

S
-
-~



BENZOIC ACID AND BENZOATES. 1253

TaBLE XVI.—Calories balances for Series VIII.—Continued.

[Averages are per day.]

® No. 5.
1 2 8 4 5 6 7 8 9
] In . . . In Ben-
s In In In et 3 & €ces | Balance | Z°I¢
Period. — and | feces |urine | and acid
food. | feces. | urine. | ;nine (2:1).03+1). urine | =9 |admin-

(243). (4=1). istered.

Fore period.
Calo- | Calo- | Calo- | Colo-

first subperiod: ries. | ries. ries. | ries. | Perct.|Perct.| Per ct. | Calories. | Grams.
LT R 11,279 236 | a236 472 | 2.09 | 2.09 4.18 10, 807 0.0
T T 2,256 47 47 1 TR Skt (R 2,161 .0
Second subperiod:
L A 11,829 391 239 630 | 3.31 | 2.02 5.33 11,199 .0
B ot 2, 366 78 48 T R e IO, 2,240 .0
Entire fore period:
B o e s 23,108 627 475 | 1,102 | 2.71 | 2.06 4.77 22,006 .0
Average.-.- .. ......... 2,311 63 48 023 1S N e PR SO 2,201 .0

Preservative period.

First subperiod:

L A N 11,767 428 251 679 | 3.64 | 2.13 5.77 11,088 5.00

T TR | 2,353 86 50 R e 2,218 1.00
Second subperiod: y

B P o5 oo | 11,827 354 | a280 634 | 2.99 | 2.37 5.36 11,193 7.50

e e mv s s o | 2,365 71 56 o B SAAGRT BT 2,238 1.50
Third subperiod: 1

LR S e 11,610 375 302 77 | 3.23 | 2.60 5.83 10,933 8.00

DR v e | 2,322 75 60 ¢ USSR [ Reli AP 2,187 1. 60
Fourth subperiod: '

B e e el o2 v m s e 11,298 476 | a249 725 | 4.21| 2.20 6. 42 10,573 3.00

s s S i ens - 2;260 | 95 50 | g e Al | et Sl B AR s 2,115 . 60
Entire preservative period:

B S e oo mm s o o 46,502 | 1,633 | 1,082 | 2,715 | 3.51 | 2.33 5.84 43,787 23.50

BRI - = - o s < v = os o a e 2,325 82 54 L CURREY SLakE R SRS 2,189 1.18

After period.

First subperiod:

e A 11,751 464 a 256 720 | 3.95 | 2.18 6.13 11,031 .0

L e SR 2,350 93 51 {1 E R R IR e e 2, 206 .0
Second subperiod

R et = -t e n s o oo o 11,748 306 236 542 | 2.60 | 2.00 4.61 11, 206 .0

PRS2 . o e e o 2,350 61 47 1L L SN ] 2,242 .0
Entire after period: ‘

BRI o v a o« o v e 5 wmiss 23,499 770 | 492 | 1,262 | 3.28| 2.09 5.37 22, 237 0

...................... 2,224 0

VBN o v e v niine e I 2,350 l ;7 i 49 126 |

a Daily average added to complete record.




1254 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TaLe XVI.—Calories balances for Series VIII—Continued.

[Averages are per day.]

No. 6.
1 2 3 4 5 | 6 7 8 "
: In - ! ; g In Ben-
eces n n eces x zoic
Period. f(f(?d felcgs ur%xrl’e and | feces  urine| and B?la?(e acid
- - * | urine (2+1 . (3=1). urine (1—4). admin-
(2+3). | 4-+=1). istered.
Fore period. i
Calo- | Calo- | Calo- | Calo- ‘

First subperiod: | ries. | res. Ties. ries. |Per ct. Perct.| Per ct. | Calories. | Grams.
Totakd-Co e Lo, L 8x 2 14,786 850 375 | 1,225 | 5.75 f 2.54 8.28 13, 561 0.0
AVOIREN: ¢ o Vi p s 2,957 170 75 - B MR R B 2,712 .0

Second subperiod: i
DOBAL T S o S 14,755 693 390 | 1,083 | 4.70 @ 2.64 7.34 13,672 0
AVOrapet rioo i p o un e e 2,951 139 | 78 4 ] (SR B o e e 2,734 .0

Entire fore period: '

Motal it e 29,541 | 1,543 | 765 | 2,308 | 5.22 | 2.59 7.81 27,233 .0
AUOLRERE IO L C v 2,954 154 | 77 ' § (] NSRRI Ry o 2,723 0
Preservative period.

First subperiod:

PaotaliPa sttt 15,042 706 362 | 1,068 | 4.69 | 2.41 7.10 13,974 5.00
ATOraPR s i bl R 3,008 141 72 3 1 ) R B e 2,794 1. 00

Second subperiod:

Motakssir oo o O ot s 14,139 529 373 902 | 3.74| 2.64 6.38 13, 237 7.50
AVOrAPHEL ST ot LS ety 2,828 106 75 1800 et [ e 2,648 1. 50

Third subperiod:
otall 188 v ol im0 13,936 663 367 | 1,030 | 4.76 | 2.63 7.39 12, 906 10. 00
AVOEAPO . Sz e 2,787 133 73 2000 T, o - sl 2, 581 2.00

Fourth subperiod: '

Total hr e s 13,631 549 358 907 | 4.03 ; 2.63 6. 65 12,724 .0
Averager. . T T 2,726 110 72 -y Il e R e L 2,545 .0

Entire preservative period:

o i1 1) g R e 56,748 | 2,447 | 1,460 | 3,907 | 4.31 | 2.57 6. 88 52,841 22. 50
U, R ks SRR S LSS R 2,837 122 73 £ 8 (O RO R Rt 2,642 113
After period.

First subperiod:
¢ 7537 e S S A 13,971 655 366 1 1,021 | 4.69 | 2.62 7.31 12, 950 .0
AVOrBEe: v i s 2N 2,794 131 73 204 1oc. it o e, 2,59 .0

Second subperiod:

Tobale ol oot al4,275 | a319 | a34l 660 | 2.23 | 2.39 4.62 13,615 0
AN OLRARR s o us v onm il 2,855 64 68 132 1o i mvilemmarcna]s Sp e 2,723 .0

Entire after period:

0 7 e BRI B 28, 246 974 707 | 1,681 | 3.45 | 2.50 5.95 26, 565 .0
0 g O LRGN O 2,825 97 | 71 11 R (SRS, D 2,657 0

a Daily average added to complete record.



BENZOIC ACID AND BENZOATES. 1255
TaBLe XVI.—Calories balances for Series VIII—Continued.
[Averages are per day.]
No. 7.
1 2 3 4 5 6 | 7 8 | 9
i ‘Sodium
I o
In feces feces .
Period In | In | In [and |2 |10 e | Ba tered
: food. | feces. | urine. (té:il:;‘; (2+1).|(3+1) &’:_“i‘; (?Ilcf), (calcu-
. lated as
! benzoic
acid).
Fore period.
Calo- | Calo- | Calo- | Calo-

First subperiod: ries. ries. | ries. ries. Per ct. Per ct.| Per ct.| Calories. Grams.
T O 13,595 483 350 833 | 3.55 | 2.57 6.13 12,762 0.0
RNAEARN . . .- - cienminnen- 2,719 97 70 B e e o 2,552 .0

Second subperiod: | ;

L e R T 14,050 451 349 800 | 3.21 | 2.48 5.69 13,250 .0
LT s S 2,810 90 70 U B et e TR R A 2, 650 .0

Entire fore period: :

L e SN 27,645 934 699 | 1,633 | 3.38| 2.53 5.91 26,012 .0
T 2,764 93 70 o e S PR et D S = 2,601 .0
Preservative period.

First subperiod: ,

L e e 13,286 402 349 751 | 3.03 | 2.63 5.65 12,535 4.90
N e S 2,657 80 70 - R e Tt 2,507 .98

Second subperiod:

B etz om s - 13,650 | 554| 316| 80| 406 2.31| 6.37| 12,78 | 7.50
BVOIBES . . - - ---cnvenene- 2,732 111 63 I c o ey S (O SR (S 2,558 | 1. 50

Third subperiod: |
L e e e 13,892 379 306 685 | 2.73 | 2.20 4.93 13,207 10. 00
I s o m o s 2,778 76 61 o 1 et el S 2,661 2.00

Fourth subperiod
I i o il w5 » 12,105 375 342 77| 3.10| 2.8 5.92 11,388 6. 50
Average................| 2,421 75 68 1 e S et (T Rl S M 2,278 1.30

Entire preservative period: ' :

B oo s = v s 3 i e o] 52,92 | 1,710 | 1,313 | 3,023 | 3.23 | 2.48 5.71 49,919 28.90
L R R 2, 647 86 66 ] e NN S Bt o 2, 496 1. 45
Ajter period. ' ‘ : —

First subperiod:

e e SN 12,734 511 287 798 | 4.01 | 2.25 6.27 11,936 .0
L e 2,547 102 57 R i s Y gl e o 2,387 .0

Second subperiod
L 11,046 598 303 901 | 5.41| 2.74 8.16 10,145 .0
DS s vt o v v com e e | 2,209 120 61 A e SR, R 2,029 0

Entire after period: ‘ 1 |
PN 23,780 | 1,109 500 1,609 | 466 2.48| 7.14 22081 0
I . 5. S5 v e sn 2,378 111 59 | b S Bl el N AL, 2,208 .0

|




1256 INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TaBrLe XVI.—Calories balances for Series VIII—Continued.
[Averages are per day.]

No. 8.
1 2 3 1 5 6 7 8 9
Sodium 3
I e
n ate ad-
Period. o Ta % Inageges In In | feces Bal- | minis-
100d. | teces. | urine. | urine feces urine | and ance tered
: (4-=1) lated as
benzoic
acid).
Fore period.
Calo- | Calo- | Calo- | Calo-

First subperiod: ries. ries. | ries. ries. |Per ct. Per ct.| Per ct. | Calories.| Grams.
Total ..o i, 13,766 622 312 934 | 4.52 | 2.27 6.78 12,832 0.0
AVOREEe e 2,7 124 62 IBT | cospnls e iyl 2, 566 .0

Second subperiod:

BORRE . vt Lo o L 14,078 235 337 572 | 1.67 | 2.39 4.06 13, 506 .0
AVOPRED. . . | 2,816 47 67 114 |- . .o ok o 2,702 .0

Entire fore period: |
£ (e RSN e e e 27,844 857 649 | 1,506 | 3.08 | 2.33 5.41 26, 338 .0
¥ O I K e o | 2,784 86 65 -9 (1 R (R o b T 2,634 .0

Preservative period.

First subperiod: j
il PRI RPN R St s 14,170 550 352 902 | 3.8 | 2.48 6.37 13,268 4.90
U T AT Tt N 2,834 110 70 i b PR e L 2,654 .98

Second subperiod:

(o RO - B 487 | a346 83| 3.59| 2.55 6.13 12,745 7.50
AVEEREE. o S5 s  T s 2,716 97 69 167 . |-, onswans tumal oo 2,549 1.50

Third subperiod:

g o ¢ el s gl o 13,726 483 332 815| 3.52| 2.42 5.94 12,911 10.00
AVOIAEO . b o civ s o | 2,745 97 66 ) (i< ) JSPNEE. RS e Lo 2,582 2.00

Fourth subperiod: |
p 1 1 G PRI S 13,417 524 346 870 | 3.91 | 2.58 6.48 12,547 12. 50
TRy e SR S AR oy 2,683 105 69 i S RS et 2,509 2.50

Entire preservative period:

TORBL. Py ivolisinnvians 54,801 | 2,044 | 1,376 | 3,420 | 3.72 | 2.51 6.23 51,471 34.90
AVOTIEE. 5 i 2 dopen s 2,744 102 69 g i) FESIE  PRE l 2,573 1.75
After period. l

First subperiod: |
D, 7 M U et Rl 13,969 539 351 890 | 3.86| 2.51 6.37 13,079 .0
F.4 1 SN e RO | 2,794 108 70 o Q) P g L 2,616 .0

Second subperiod:

d iy 1 AR B e R 13, 696 571 352 923 | 4.17 | 2.57 6.74 12,773 .0
KVSEERE it v aihins i 2,739 114 70 185 |- ioobae] sninndanPEni 2,554 |* .0

Entire after period:
okl e ke 127,665 | 1,110 703 | 1,813 | 4.01| 2.54| 6.55| 25,852 .0
I T A LR e 2,767 111 70 ¢ ) RN St SN 2,585 .0

a Daily average added to complete record.



BENZOIC ACID AND BENZOATES.

TaBLE XVI.—Calories balances for Series VIII—Continued.

[Averages are per day.]

1257

. No. 9.
1 2 3 + 5 6 y 8 9
[ Sodium
' | benzo-
In feces In feces atead-
In In | Bal- | minis-
] 1 I In and : d minis
Period. fo:d. fecgs. urine. | urine | feces urine uarlilne ance | tered
| lated
| as ben-
zoic
acid).
- b &
Fore period. !
- Calo- Calo- | Calo- Calo- | |
First subperiod: ries. Ties. ries. | rnes. | Perct. Per ct. Perct. Calories.| Grams.
'%tal. ................... 14, 478 457 a 389 846 | 3.16 2.69 | 5.85 13, 632 0.0
L 2,895 | 91 78 16 W SR el ety el 2,726 .0
Seco%subperiod: ;
ot | 14,345 | 302| 386 | 78| 273 | 269 |  5.42 13,567 | 0
Aserage................. i R i T S S Rt 2,713 .0
Entire fore period: | 1 } |
LT e e T 28, 823 849 775 | 1,624 | 2.95 | 2.69 5. 64 27,199 i .0
e e vnomwwm e 1 2,882 85 78 g AR ROl Sl 2,720 | .0
Preservative period. i ’ ‘
First subperiod: f |
ST e 14, 261 214 a 399 613 | 1.50 | 2.80 4.30 13. 648 4.90
RS, - ... 2, 852 43 80 i o [l e R 2,729 .98
Second subperiod: 3 |
ST e S N 13,990 462 366 828 | 3.30 ‘ 2. 62 5.92 13,162 7.50
AvVerage................. | 2,798 92 73 L R « el | ey SR 2, 632 1. 50
Third subperiod: | l | | |
B sica~ncvninn .| 13, TI5 198 427 625 | 1.44| 3.10 | 4.54 13,150 | 10.00
RS . . . oo | 2,755 40 85 o R R 2,630 2.00
First, second, and third sub- |
periods: |
L 42,026 874 | 1,192 | 2,066 | 2.08 | 2.84 ‘. 4.92 39, 960 22. 40
S R 2,802 58 7 L AR P AT TR SO 2, 664 b1.12
After period |
First subperiod: !
T e e e 13,914 414 402 816 | 2.98 | 2.8) 5. 87 13,008 .0
BYOBED . .. iieansnensa 2,782 83 SO L R B e Qs 2,619 .0
Second subperiod: 1 |
B s o s i a s a0 13,774 592 413 | 1,005 | 4.30 | 3.00 | 7.30 12,769 .0
AVOTOARS. .. .o coocnsevnuns 2,755 118 83 - A e Fe B 2,554 .0
Entire after period: l | ‘
U R R 27,688 | 1,006 815 1,821 3.63 | 2.94 6. 58 25, 867 .0
T e s S 2,769 | 101 82 182 |....... e ey A S e 2, 587 .0

>

a Daily average added to complete record.

b Average for 20 days.



1258

INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TaBLE XVI.—Calories balances for Series VIII—Continued.

[Averages are per day.]

No. 10.
1 | = 3 4 s '} & | "% 8 | o
Sodium
" ~ ben-
food. | feces. | urine. | ®0nd | feces |urine | and (1—4). istered
i e ] * | urine [(2+1)./(3+1).| urine *  (calcu-
; (243). (4=1). lated as
| l ‘benzoic
| l ‘ acid).
9 | | i
Fore period. | ' . ! ‘
) Calo- | Calo- | Calo- | Calo- | :

First subperiod: Ties. ries. | ries. ries. Perct.|Perct.| Per ct. Calories. Grams.
'l;otal ................... 13, gg i»gg 324 8(152 | 3.56| 213 | 5.69 13, 3958 . 0.0
ANCIRPOY. - . i S A SR ! 2 1 7 e R = A 1 0

Second subperiod: | ]

DORRE 05 o e it 15,125 266 326 502 | 1.76 | 2.16 3.92 14,533 .0
AVOYRRG: . - ns tirasia i 3,025 | 53 65 & o R e 2,907 | 0

Entire fore period: ‘ . :

ol R 29, 387 774 630 1,404 2.63 | 2.14 4.78 27,983 .0
Average.......c.oc..... 2,939 77 | 631 P . ..ot S R 2,798 | .0

! | ! ! —
Preservative period. | ' | l

First subperiod: \ |
Xotal ................... 1;, 3;3 : 2.;:: 3?(1; 632’? 1.76 | 2.66 4.42 lg, ;i(z) 4.99(8)

NOIBRO < 2o =5t mne e . . ol DRRORER |ti ef © : .

Second subperiod: ! ;

TR e 14,336 | 728 | 4354 1,082 | 508 | 2.48| 7.55| 13,254 7.50

Th_:}i\'erﬁlg)gﬁ. i 2,867 | 146 71 4 | B P a - o 2,651 1. 50

ird su od: | |
’IA‘otal ................... lgggg ‘ 3?3 1 32’{ 79«2) | 295 | 2.29 5.24 lg,ggg %28
Average.......cccc-.... y | | £ P e .

Fourth subperiod: ‘ ; 3
pn RN PN ST o 12,107 | 360 a272 632 | 2.97| 2.25 5.22 11,475 .0
AVOEHED. < - o ne s v innmmnn's 2,421 | 2 54 128 1. .o ] naimn e 2,295 .0

Entire preservative period: ‘ “ | |
TORIL AL o 2 S b s 54,178 | 1,736 | 1,314 | 3,050 | 3.20 | 2.42 5.63 51,128 20. 40
G | A S e b 2,709 | 87 | 66 ;g RNl | e Sl e 2, 557 | 1.02

After period. i |

First subperiod: ‘

’l\‘otal ................... 14, 442 500 33:; 83:_; 3.46 | 2.31 5.77 13,(75(;1) 8
V.8 R PR 2, 888 100 6 . B KRN R o .

Second subperiod: i :

TOMN . So o s durtvannsasBus 13, 533 491 306 797 | 3.63| 2.26 5.89 12,736 .0
PRI oo = ne v gt xnpiiieh 2,707 | 98 | 61 o ) IR |- < oveon]s nmannm 2,548 .0

Entire after period: |
Y O M S WA 27,975 991 639 | 1,630 | 3.54| 2.28 5.83 26, 345 .0
AVEIRED. .. . csnicssixens 2,798 99 64 R e o endulpacbnntin 2,635 .0

1 |

a Average added to complete record.
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TaBLE XVI.—Calories balances for Series VIII—Continued.
|Averages are per day.]
No.11.
1 2 3 1 5 6 ¢ | 8 9

Sodium

{f n 1 1 “ fi = 71())e81;;

ece n n 2oat

Period. fol(:ld ‘ In In ands feces | urine :c;; Balance 4dmin-
- | feces. | urine. | ,nine | (2+1).| (3+1).| urine | 1—%- istered

(2+43). (4=1). (calcu-
lated as
benzoic

acid).

Fore period. |
Calo- = Calo- | Calo- | Calo-

First subperiod: ries. ries. ries. | ries. | Perct.| Per ct.| Per ct. | Calories. Grams.
B s e o 16, 085 359 402 761 | 2.23 | 2.50 4.73 15, 324 0.0
RS . - e 3,217 | 72 80 - O B EEAECE FR ol 3, 066 .0

Second period \

B L me o = oo i 17,022 393 390 783 | 2.31 | 2.29 4.60 16, 239 .0
Average... B ... ....... 3,404 79 78 Ly (o ERAE B o TR e 3,247 .0

Entire fore period:

B ke 33,107 752 792 | 1,544 | 2.27 | 2.39| 4.66| 31,563 .0
RN - 3,311 75 79 ) BEEEO TR e 3,156 .0
Preservative period.

First subperiod:

B s o i s m e o 17,278 587 459 | 1,046 3.40 | 2.66 6.05 | 16,232 4.90
e s 3,456 117 92 L TR s I SR e ‘ 3,247 | .08

Second subperiod: |
L R 16, 413 549 382 931 | 3.34| 2.33 5.67 | 15,482 7. 50
Average................ 3,283 110 76 o R AR | 3,007 1. 50

Third subperiod: | |
B e 0 0 s w5 e o 16, 864 359 474 833 | 2.13| 2.81 4.94 16, 031 10. 00
Average .. ... | 3,373 72 95| 167 ...... i M 3206 | 2.00

Fourth subperiod: | |

BRI e o .5+ = i 15,114 491 444 935 | 3.25 ’ 2.94 6.19 14,179 | 2.50
T e e L 3,023 | 98 89 'y O 1 S 2,836 | .50

Entire preservative period: \ ; :

L SRR 65,669 1,98 1,759 | 3,745 3.02 | 2.68| 570 | 61,924 | 2490
Average................ | 3,283 | 99 88 T LN AT sl 3,006 | 1.25
After period. )

First subperiod:

T TR 16,979 503 257 760 | 2.96 1.51| 4.48| 16,219 .0
IRTRI . s x o le » o m e 5o 3, 396 101 51 o WA e e B Bl SRS R 3,244 .0

Second subperiod: ‘

R e s s n s oen 16, 521 | 468 425 893 | 2.83  2.57 5. 41 15, 628 .0
I I o s o 9 3, 304 94 85 VL ey L ACEE U SRR 3,125 .0

Entire after period: ' \

L RN R SN B 33, 500 971 682 1,663 | 2.90  2.04 4.93 31,847 .0
B o e 9 e . 3,350 | 97 68 O L B SRS, e 3, 185 0
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TaBLE XVI.—Calories balances for Serves VIII—Continued.

[Averages are per day.]

No: 12

1 2 3 B 5 6 | 8 9

Sodium
benzo-

; In Ta o ; In datej
Period. In In In €CeS | feces | urine | €8 | Balance |2QMID-
: and : . and istered
food. | feces. | urine. arine |(2+1) | B+ yrine (1—4). (calcu-
(243). (4+1). lated as
benzoic
acid).

Fore period.
Cal- Cal- Cal- Cal-

First subperiod: ories. | ories. | ories. | ories. | Perct.| Perct.| Perct. | Calories. Grams.
s o SESTIRUR T S K 17,640 636 355 991 | 3.61| 2.01 5. 62 16, 649 0.0
AVOIAEe. 3, 528 127 71 198 | s st s 3,330 -0

Second subperiod:

Tobal . o i B e SO 18,151 535 385 920 | 2.95 | 2.12 5.07 17,231 .0
AVOPAEO. -2 - scpeinialrs 3,630 107 7 184 |:csain o 3 446 .0

Entire fore period:

s e TR 2T 35,791 | 1,171 740 | 1,911 | 3.27 | 2.07 5. 34 33, 880 .0
AVOTAES . < anvs oanr ot = 3,579 117 74 i) O B s e T 3,388 -0
Preservative period.

First subperiod:

TORBRS i ais s = 2055 Pl s Bl 18,197 522 427 949 | 2.87 | 2.35 5.22 17,248 4.90
ANEEgRes L i TN i 3,639 104 85 1907 oo nile s G T 3,449 .98

Second subperiod:

TOURE- b 3 st s e B 17,744 449 403 82| 2.5 | 2.27 4.80 16,892 7.80
AVOrael . .- iniraenuns 3, 549 90 81 1707 |- - s i o Sl R 3,379 1. 50

Third subperiod:

ROERY S 5 oo s v n s pn B e ois 17,163 433 404 87| 2.52 | 2.35 4. 88 16,326 | 10.00
AVerage: . .. . ciav.-2en 3,433 87 81 IBT 1exoonsmnlomesimualusst it 3,266 2.00

Fourth subperiod:

d b ER R o e R e 15, 809 686 346 | 1,032 | 434 | 2.19 6. 53 14,777 .0
AVERREO.L 2o s 3,162 137 69 | B PR M | 2,956 | .0

Entire preservative period:
¢ 4 1 DRSS SRS e 68,913 | 2,090 ( 1,580 ( 3,670 | 3.03 | 2.29 5.33 65,243 22.40
AvVerames . s 3,446 105 79 12 IR | ol 3,262 1.12

After period.

First subperiod:

TOEEE 20k < onvptonhadn s 16,733 521 355 876 | 3.11 | 2.12 5. 24 15,857 .0
AVBRERAY s o ek 3, 347 104 71 Y70, | v cilnn s nniia] R 3,172 <0

Second subperiod:

y o <L e T S R 16, 069 528 330 88 | 3.29| 2.05 5. 34 15,211 M
AVOPRRRS . s .ot iasvoh oge 3,214 106 66 by G PR &) RS D e 3,042 | .0

Entire after period:

TotaletoCivs o arnns iw il 32,802 | 1,049 685 | 1,734 | 3.20| 2.09 5.29 31,068 20
AVOraR0. .. v i einirs vnsra 3,280 105 69 ) i) PR oS | RS i 3,107 .0
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4 TaBLe XVI.—Calories balances for Series VIII—Continued.

SUMMARIES.

[Averages are per man per day.]

Nos. 1 and 4.

1261

2 3 R 5 6 7 8 9

fIn : - . In Ben-

i eces n n eces zoic

gl fggd fe{;gs urlige . and | feces | urine | and lz‘rlf;’ce acid
g - urine | (2+1)./(3=1). urine )+ | admin-
(243) (4=1). istered.

|
Fore period.
Calo- | Calo- | Calo- | Calo-

First subperiod: Ties. Ties. Ties. yies. | Perci] Perct. Per ct. | Calories. | Grams.
B L 29,097 | 650 | 671 | 1,321 | 2.23| 2.31 ’ 454 | 27,776 | 0.0
LT e 2,910 65 67 o e (i R 2,778 .0

Second subperiod:

LT LR e S 29,071 699 770 | 1,469 | 2.40 | 2.65 5.05 27, 602 .0
S S 2,907 70 77 R O ot e e 1 2,760 .0

Entire fore period: | |'
oAl .. W, ........ 58,168 | 1,349 | 1,441 | 2,790 | 2.32 | 2.48| 4.80 55,378 .0
B o= < v rns s e 2,908 67 72 > AR S o 2,769 .0

Preservative period. | i
|

First subperiod: |
B o oAt o o e e o 28, 482 728 758 1,486 | 2.56 | 2.66 | 5.22 26, 996 10. 00
Y e 2,848 73 76 B i ot b o o it 2,699 1.00

Second subperiod: !

L LR SR 28, 160 565 701 1,266 | 2.01 | 2.49 4.50 | 26,894 15.00
AVOTALE ... .o co-eceocne- 2,816 57 70 o B o S ) | 2,689 1.50

Third subperiod: ' | ;

S TR S T 28,039 693 720 | 1,413 | 2.47 ) 2.57 5.04 26, 626 20. 00
Average..................| 2,804 69 72 I LT & R S SRRkl 2, 663 2.00

Fourth subperiod: ' |
L A T S 27,948 584 712 | 1,206 | 2.09 | 2.55 4.64 | 26,652 25.00
BANRRRE. .z o c - v e annanne 2, 795 58 71 5, Tl Ftie s S N : 2, 665 2.50

Entire preservative period ‘ 1 ‘

LT e s T e e 112,629 | 2,570 | 2,891 | 5,461 | 2.28 | 2.57 4.85 107,168 | 70.00
Average 2,816 64 72 | by TR s S [ T ‘ 2,679 | 1.75
After period. | |

First subperiod: | |
ST T Al R S B 27,656 731 726 | 1,457 | 2.64 | 2. 63 5.27 26, 199 .0
LT 2,766 73 AR T PRSI ST 2,620 .0

Second su penod | 1 ]

Total... e By €19 646 651 1,297 | 2.33| 2.35 4.68 26, 422 .0
Average AL e i 65 65 (b1 P e o v it e 2,642 9

Entire after penod | | |
Total... N e s e nssan s DD | N, RTT 1,377 | 2,754 | 2.49 | 2.48 4.97 | 52.6‘21 .0
Average. .. 2,769 69 69 e T R N 2,631 .0

| |

23360—DBull. 84, pt 4—08——15
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TaBLe XVI.—Calories halances for Series VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.]

Nos s 2 4 5 and 6l

Period.

Fore period.

First subperiod:
15 < 1 B PRI Ko W, B
AVOTRLO. .o i s o e
Second subperiod:
o 7 4 E e R e S
AVOLBLOL S s o - e vh <o

Entire fore period:
Wotal e e

Preservative period.

First subperiod:
d N el e bl LR
ANVOTAPR st l o BT
Second subperiod:
Total. = oo e
ATOTARD s e
Third subperiod:
die -t e LRI ot AP
AVETAER - - oas

First,second, and third sub-
periods:

Potal. - i & a2

0. G (10 SRR P N S

After period.

First subperiod:
AL o) TR T e e
AVOERRY. - - st nies onk
Second subperiod:
gl 80} 7 % b8 SN R ¥ Bt AN

Entire after period:
Total

1 2 3 4 5 6 Y | 8 9

[ fIn : fIn Ben-

In In In 8008 In % €ceS | Balance | Z0iC

food. = feces. | urine. | 204 fe.ces e and (1—4). acid
urine |(2+1)./(3+1).| urine admin-

(243) (4=1). istered.

Calo- | Calo- | Calo- | Calo-
ries. ries. ries. ries. |Perct.|Perct. |Per ct. | Calories. | Grams.
71,971 | 2,208 | 1,694 | 3,902 | 3.07 | 2.35 5.42 68,069 0.0
2,879 . 88 68 156 | i 2ol b i M SETAN 2,723 .0
72,798 ‘ 2,444 | 1,909 | 4,353 | 3.36 | 2.62 5.98 68,445 .0
2,912 | 98 76 1 B s R el sy - 2,738 .0
144,769 | 4,652 | 3,603 | 8,255 | 3.21 | 2.49 | 5.70 | 136,514 .0
2,895 | 93 72 {5 Y RIS |2l L 2,730 .0
f

72,372 | 2,583 | 1,869 | 4,452 | 3.57 | 2.58 | 6.15 ! 67,920 | 25.00
2,895 103 75 178 bt = | A o | 2,717 1.00
70,792 | 2,175 | 1,840 | 4,015 | 3.07 | 2. 60- 5. 67 66,777 37. 50
2,832 87 74 1Y I e e 2,671 1. 50
70,566 | 2,501 | 1,888 | 4,380 | 3.54 | 2.68 6.22 66,177 48.00
2,823 100 76 | g W S Rl L 2,647 1.92
213,730 | 7,259 | 5,597 | 12,856 | 3.40 | 2.62 6.02 " 200,874 | 110.50
2,850 97 75 $72 |2 oo du]e 5o o . 2,678 1. 47
69,526 | 2,564 | 1,812 | 4,376 | 3.69 | 2.60 | 6.29 | 65,150 .0
2,781 103 72 L PR R - 2,606 .0
69.865 1,806 | 1,693 | 3,589 | 2.75 | 2.42 5.17 66,276 .0
2,795 76 68 1 ;1 CRe ] o [ceeeeee]oannnnas 2,651 .0
139,391 | 4,460 | 3,505 | 7,965 | 3.24 | 2.52 5.76 | 131,426 .0
2,788 89 70 1 B:: I IR (B e Lo L 2,629 .0

et
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TaBLE XVI1.—Calories balances for Series VIII—Continued.
SUMMARIES—Continued.
. [Averages are per man per day.]
Nos. 7 to 12.
1 2 3 | 4 5 o8 7 | 8 9
> | | Sodium
' ben-
In In fioat,e
feces | In feces admin-
' In In In In : ' Balance
Period. . =5 and | fo urine | and istered
food. | feces. | urine. | oo (2"_:(_‘915;_ (3+1). urine (1—4). | (calcu-
(2+3) | | (4+1). lated as
benzoic
acid).
Fore period.
Calo- | Calo- Calo- | Calo-

First subperiod: Ties. ries. ries. ries. | Perct.| Perct.| Per ct. | Calories.| Grams.
T e . 89,826 | 3,065 | 2,112 | 5,177 | 3.41 i 2.35| &76 84, 649 .0
T S 2,994 102 70 T Sty O S R | 2,822 0

Second subperiod:

LT LA e TR SR 92,771 2,272 | 2,173 | 4,445 | 2.45| 2. 34 4.79 | 88,326 .0
T 3,092 76 T2 VL TR P | 2,944 .0

Entire fore period: |
T L R 182,597 | 5,337 | 4,285 9,622 | 2.92 | 2.35 5.27 | 172,975 .0
T 3,043 | 89 1 | A e e s 2,883 .0
Preservative period. |

First subperiod: |
LT R e R SR 91,536 | 2,528 | 2,367 | 4,805 | 2.76 | 2.58 5. 34 86, 641 29. 40
Average................ 3,051 84 R Nareh Renl (SRR 2, 888 .98

Second subperiod:

A | 89,720 | 3,229 | 2,167 | 539 | 3.60 | 2.41 6. 01 84, 324 45.00
S R . 2,990 108 72 162 R GEe PR R 2,810 1. 50
Third subperiod: ‘
Total. ... - 88,810 | 2,247 | 2,250 | 4,497 | 2.53 | 2.53 5. 06 84,313 58. 00
L e e R R 2, 960 75 75 N RS A R ‘ 2,810 1. 93
First, second, and third | )
subperiods:
B e B s < v i anoa 270,066 | 8,004 | 6,784 | 14,788 | 2.96 | 2.51 5.48 | 255,278 132. 40
T R 3,001 89 75 | ] TN TR o (I 2,837 | 1. 47
After period. 1 ‘

First subperiod: | |
B e v e s~ v e v 05 s 88,771 | 2,988 | 1,985 | 4,973 | 3.36 | 2.23 5. 59 83, 798 .0
LR T e S 2,959 100 66 0 Py s BR0 M n T | PRSRRRS 2,793 .0

Second subperiod: ‘ [

R s e wniwry A 84,639 | 3,248 | 2,120 | 5,377 | 3.84 | 2.51 6.35| 79,262 | 0
T 2,821 108 71 i e K TSR IR S 2,642 | 0

Entire after period: | ' i - !> 13507

Ll R L 173,410 | 6,236 4,114 ! 10,350 3. 60 | 237 597 i 163, 060 | .0
..................... 2,718 | 0

by | 2,800 | 104 68 172
| ‘ | | | |
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TasBLe XVI.—Calorwes balances for Series VIII—Continued.

SUMMARIES—Continued.
[Averages are per man per day.]

Summary for Nos. 1 to 12, omitting No. 3.

|

|1 2 | 3 | 4 ¥l 7 )
L | | ' ' Pre-
| i | | serva-
tive
In | In
. ‘ ‘ admin-
Period. In In In | feces | In In | feces | palance | istered

and | feces | urine | and
urine | (2+1).| (3+1).| urine | (1—%- (calcu-

(2+3). (4=1). A

zoic
acid).

food. | feces. | urine.

Fore period. i ‘
Calo- | Calo- | Calo- | Calo- | |

First subperiod: ries. ries. | ries. Ties. 'Per ct. Perct. Per ct.|Calories. Grams.
iy R e FLR I S 161,797 | 5,273 | 3,806 | 9,079 | 3.26 ' 2.35 5.61 [ 152,718 0.0
AVERED S o Ll 2,942 96 69 () PSRRI L 2,77 .0

Second subperiod: I
2 &) TR R B ML s 165,569 | 4,716 | 4,082 | 8,798 | 2.85| 2.47 | &.31| 156,771 .0
AVOTAPR:  sovl o b ivsas oy 3,010 86 74 100 e T |- < o s hrm e SRR 2, 850 .0

Entire fore period: l !

Tkl ope s o 327,366 | 9,989 | 7,888 | 17,877 | 3.05 | 2.41 4 5.46 | 309,489 .0
Averagars. - « L F e G 2,976 91 72 1681, . e i = o 2,813 .0
Preservative period. |

First subperiod: |
Tatak. . lext tis Lo o 163,908 | 5,111 | 4,236 | 9,347 | 5.12 | 2.58 5.70 | 154,561 | 54.40
AVerage ... ............ 2,980 93 77 170 | b 2,810 ' .99

Second subperiod: |
TORRY -7 G it el B 160,512 | 5,404 | 4,007 | 9,411 | 3.37 ‘ 2.50 5. 86 151,101 | 82.50
AVRERES (= - L SO 2,918 98 73 L ) RS I 2,747 1. 50

Third subperiod: |
Toxgk oo b, b At e 159,376 | 4,748 | 4,138 | 8,886 | 2.98 | 2.60 5.58 150,490  106.00
Average................. 2, 898 86 75| 161)....... R M f 2,737 |  1.93

First, second, and third !

subperiods: |
POEALL o o Lo T 483,796 | 15,263 | 12,381 | 27,644 | 3.15 | 2.56 5.71 456,152 | 242.90
AVETage. -, = s R 2,932 93 75 | 168 4o T T - convans 1 2,764 1. 47
After period. | ‘

First subperiod: ‘

RORRE 5o £ s o 2t e Dot 158,297 | 5,552 | 3,797 | 9,349 | 3.51 | 2.40 5.91 | 148,948 .0
AVEEEEB. .. o oils s wnnide o | 2,878 101 69 320 | s L b S 2,708 1 .0

Second subperiod. _

oI 2 7 1 O R o B ] R 154,504 | 5,144 | 3,822 | 8,966 | 3.37 | 2.48 5. 85 145, 538 .0
AVELRRD ovaoucrios o irendy 2,809 94 69 (- N PR M | R Jo on s 2,646 .0

Entire after period:
yi o PR o n S O M ll.!, 801 | 10,696 | 7,619 | 18,315 | 3.44 | 2.4 5. 88 | 294, 486 .0
AVERES. 2 Vs Sl L AR | 2,844 97 69 {7 ) P R Ml L 2,677 .0

SOLIDS BALANCE.

The influence of the benzoic acid and benzoate of soda upon the
excretion of the solids is a matte. of only incidental importance in so
far as it bears upon the metabolism of the different elements entering

into the food.
INDIVIDUAL DATA.

No. 1.

The data for No. 1 show virtually no change in the excretion of
the solids in the preservative period except that they are increased
slightly in the feces during the after period and decreased in the
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urine, with a resulting decrease in total elimination of 4 grams daily.
The percentage data show practically the same relations and both
balances and amounts ingested decrease slightly throughout.

No. 2.

In the case of No. 2, the solids in the feces are increased in the pre-
servative period and this increase is continued, though not to the
same degree, in the after period. The same changes take place in
the solids excreted in the urine. The total solids, therefore, in both
feces and urine are considerably greater in the preservative period
than in the fore period (10 grams daily), while in the after period the
increase is only 4 grams as compared with the fore period. This
increased excretion takes place notwithstanding the slight continuous
decrease in solids ingested, amounting to 8 and 17 grams daily in the
preservative and after periods, respectively.

No. 3.

In the case of No. 3 there is also a slight increase in the solids
excreted in the feces in the preservative period and the amount in
the after period is less than in the fore period. The solids of the
urine remain practically unchanged. Little effect is noticed in this
case upon the excretion of total solids, the percentage data showing
an increase“n total elimination of only 1.05 per cent with a decrease
of 2.05 per cent in the after period as compared with the preserva-
tive period.

No. 4.

In the case of No. 4, there is practically no effect produced upon
the excretion of the-solids either in the feces or in the urine, as is
shown by both the actual quantities and the percentage data, the
figures being remarkably constant throughout.

No. 5.

The data for No. 5 show a slight increase in the solids excreted in
the preservative period both in the feces and in the urine and the
decrease in the balance (4 grams daily), is accompanied by an in-
creased ingestion of 4 grams. In the after period there is a uniform
tendency to resume the conditions of the fore period.

1\'(). 6.

The data for No. 6 show a decrease in the solids exereted in the
feces of 5 grams daily and no change in the solids in the urine in the
preservative period. In the after period there is a decrease in both
cases. The percentage figures show that there is practically no
change in total elimination until the after period when a slight
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decrease takes place. The decrease in the balance of 16 grams is
accompanied by a decrease in ingestion of 20 grams in the preserva-
tive period; the ingestion in the after period is almost the same, but
the balance increases 10 grams as compared with the preservative
period.

No. 7.

In the case of No. 7 it is seen that there is a slight decrease in the
solids both in the feces and the urine during the preservative
period, the total decease amounting to only 2 grams per day; in the
after period the decrease is again 2 grams, due to a large decrease in
the metabolized solids, the nonmetabolized solids being increased
5 grams. The percentage data show practically no change in the
preservative period and an increase of 1.25 per cent in the after
period.

No. 8.

In the case of No. 8 there is an increase in the solids both in the
feces and urine during the preservative period, the total amounting to
8 grams daily, while the amount ingested decreases 8 grams. In the
after period the excretion decreases 2 grams, while the amount
ingested increases 6 grams. The percentage data show an increase
of 1.44 per cent in total excretion in the preservative period followed
by a very slicht decrease not returning to the figures of the fore
period. The balance decreases 16 grams in the preservative period
and 8 grams in the after period as compared with the fore period,
accompanied by a decrease of 8 and 2 grams, respectively, in inges-
tion. These data would indicate a considerable decrease in the assim-

ilation of solids.
No. 9.

In the case of No. 9 there is a decrease of 5 grams daily in the solids
during the preservative period in the feces and a slight increase (2
grams) in the solids in the urine. The total percentage decrease in
elimination is very slight, about 0.4 per cent. The balance in the
preservative period decreases 10 grams daily, but the amount ingested
decreases 14 grams. In the after period there is a further decrease of
2 orams in the amount of solids ingested, while the balance further
decreases 12 grams. In this case there is practically no effect pro-
duced which can be attributed to the preservative, though there is a
slight tendency to increase assimilation in the preservative period.

No. 10.

In the case of No. 10 there is little difference in the quantity of
solids in the feces and urine in the fore and preservative periods, but
the very slight tendency to increase excretion is accompanied by a
decrease in ingestion of 46 grams per day. The total increase in
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excretion is 3 grams, or 1.52 per cent. The balance decreases 49
grams, 3 grams more than the decrease in ingestion. In the after
period there is a continued increase in total excretion amounting to
4 grams, but the amount of solids ingested increases 21 grams. The
percentage data, therefore, express the correct relation, and they
show practically no change in the after period as compared with the
preservative period. The balance increases 17 grams as compared
with the preservative period, but the amount ingested, as before
stated, increases 21 grams. There would seem to be in this case a
slight tendency to decrease the assimilation of solids under the
influence of the preservative.
No. 11.

In the case of No. 11 there is a notable increase in the solids both
in the feces and in the urine during the preservative period, the total
increase averaging 11 grams daily, a percentage increase of 1.85. In
the after period the excretion is less than in the preservative period,
but does not quite return to the figure of the fore period. The balance
decreases in the preservative period 13 grams daily, while the amount
of solids ingested is almost unchanged, decreasing only 2 grams. In
the after period the average daily balance increases 23 grams, as
compared with the preservative period, and the amount ingested
increases 16 grams. There is again a slight tendency shown to
decrease the assimilation of the total solids in the preservative period.

1\'0. 12.

In the case of No. 12 there is a slight decrease in the solids in the
feces and an increase in the solids in the urine in the preservative
period, the effect on total excretion being an average increase of 5
grams daily, representing a percentage increase of 1.07. In the after
period the total solids excreted decrease 10 grams, reaching a figure
less than in the fore period, though the percentage of excretion is
about the same. The balance decreases 25 grams daily in the pre-
servative period, while the amount ingested decreased 20 grams; in
the after period, there is a further decrease of 17 grams, the amount
of solids ingested, however, decreasing 27 grams. There is again a
slight tendency to decrease the assimilation of solids in the preserva-
tive period.

SUMMARIES.

The summary for Nos. 1 and 4 is of interest chiefly because they
completed the entire observation covering a preservative period of
twenty days. This summary shows practically no effect upon the
metabolism of the solids as a whole. The actual amounts excreted
in the three periods are virtually the same, decreasing 1 and 3 grams
in the preservative and after periods, respectively, as compared with
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the fore period, while the amounts ingested decrease 13 and 23 grams,
respectively. The percentage data accordingly show a very slight
increase in the preservative period, and this is maintained in the after
period. The balance decreases 12 and 20 grams in the preservative
and after periods, as compared with the fore period, being slightly less
than the decreases in ingestion. The tendency to decrease assimila-
tion in this case is so slight as to be purely theoretical, and no conclu-
sion could be based upon these figures alone. It was to be expected
that these subjects would show less effect from the preservative
inasmuch as they showed a greater ability to tolerate it than the
other subjects. For Nos. 1, 2, 4, 5, and 6, and Nos. 7 to 12, inclusive,
both excluding the fourth preservative subperiod, and the combined
data for the eleven men, including all but No. 3, for the same period,
gives the final survey of these data in comparable form.

The summary in the case of the five men receiving benzoie acid show
almost no change in the solids in the feces during the three periods.
There 1s, however, an average increase of 1 gram daily accompanied
by a decreased average ingestion of 5 grams. There is a slight increase
in the solids in the urine during the preservative period, amounting to
3 grams daily. Expressed in percentages it is seen that of the solids
ingested 3.18 per cent appears in the feces in the fore period, 3.40 per
cent in the preservative period, and 3.23 per cent in the after period.
This shows a very slight tendency on the part of the preservative as
benzoic acid to increase the quantity of solids in the feces. In the
urine there appearsin the fore period 9.89 per cent of the solids ingested,
10.38 per cent in the preservative period, and 9.96 per cent in the after
period, showing a slight tendency on the part of the benzoic acid to
increase the solids in the urine also. This may be influenced to some
extent by the increase in the hippuric acid in the urine and the benzoic
acid excreted as such. The total excretion is increased only 0.71 per
cent in the preservative period and decreases very slightly in the after
period. The balance decreases throughout and to a slightly greater
extent than the amount ingested in the preservative period. In this
case there is a slight tendency to decrease the assimilation of the total
solids.

In the case of Nos. 7 to 12, inclusive, there is no change in the
quantity of solids in the feces in the preservative period and a slight
increase in the after period. In the urine there is a slight increase
in the solids in the preservative period and a decrease in the after
period. The amounts of solids ingested decrease 8 grams in the
preservative period and 17 grams more in the after period. Ex-
pressed as percentages of the amounts ingested, 3.05 per cent of
solids appear in the feces in the fore period, 3.11 per cent in the
presesvative period, and 3.69 per cent in the after period, a slight
increase throughout. In the case of the solids appearing in the urine
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9.98 per cent occur in the fore period, 10.84 per cent in the preserv-
ative period, and 10.31 per cent in the after period, again an increase
in the preservative period, but a slight decrease in the after period.
The increase in total excretion in the preservative period is 0.92
per cent, with practiaclly no change in the after period. The balance
decreases 12 grams and again 15 grams in the preservative and after
periods, respectively, as compared with a decrease of 8 and 17 grams
in ingestion. These data, therefore, uniformly indicate a very slight
decrease in the assimilation of total solids.

In the total effect produced in the case of the eleven men it is
seen that there is a slight increase in the quantity of solids excreted
in the feces in the preservative period, and this is maintained in the
after period. There is also a slight increase in the quantity of solids
excreted in the urine in the preservative period, but this increase
is lost in the after period. The increase in total elimination amounts
to 4 grams daily in the preservative period, while the figure for the
after period is exactly the same as in the fore period. Expressed as
percentages, it is seen that of the total solids in the food 3.11 per cent
is excreted in the fore period, in the preservative period 3.24 per cent,
and in the after period 3.49 per cent, a slight increase throughout.
Of the total solids ingested there appears in the urine in the fore
period 9.94 per cent, in the preservative period 10.63 per cent, and
in the after period 10.16 per cent, again a slight increase in the pre-
servative period, but a practical return to the condition of the fore
period in the after pe.iod. The balance is decreased 11 grams daily
in the preservative period, while the ingestion decreases only 7 grams;
in the after period there is a further decrease of 10 grams, but a
decrease in amount ingested of 14 grams, indicating a tendency to
increase assimilation on the withdrawal of the preservative.

We may, therefore, infer that there is a very slight effect produced
as a whole by the benzoic acid and the benzoate of soda in increasing
the quantity of solids excreted in the feces and in the urine, as shown
by the figures giving actual amounts and by the decrease in balance
as well as by the percentage figures. This effect, however, is of no
practical magnitude and can only be regarded as showing a uniform
tendency on the part of the preservative to disturb the metabolic
processes.
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TasrLe XVII.—Solids balances for Series VIII.

[Averages are per day.]

INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

NO. .
| 1 3 5 6 7 8 9
| ‘ ‘ In Ben-
Period ' feces In | In feces Bal- | zoic
‘ food feces ; urme - and | feces  urine | and | ance acidad-
| ; - urine |(2=+1). (3=1).| urine | (1—4). | minis-
| | ~ (2+3). (4+1). tered.
B 1
Fore period. ' ‘ |
|
First subperiod: Grams. Grams. ‘ Grams. Grams. Per ct.! Per ct.| Per ct.! Grams. |Grams.
Fotal' - oo T 2,980 ‘ 42 208 340 | 1.41 | 10.10 | 11.40 2,640 0.0
AVOEHRPS L - M 506 8 60 687 ] L ornid b M 528 .0
Second subperiod: !
£ A0 e e, WAL 3,076 64 312 376 | 2.08 | 10.14 | 12.22 2,700 .0
AVErage. . ool s 615 13 62 | Y 4% RN IP R SRS e, 540 .0
Entire fore period: 1 | \ | l
Tatal.c Tt gy w oy 6,056 106 610 716 1.75 10.07 | 11.82 5,340 .0
Average. ... . ... 606 | 11 TR R - % A S | g B
Preservative period. l
First subperiod:
Bolal. s Ao sl i e L 2,957 61 305 366 | 2.06 | 10.31 | 12.37 2, 591 5.00
VR[N e LK 591 12 61 | y 2 ) PO [l e o 518 1.00
Second subperiod: l
WOtaE 1 ohy o 5 e SR TS 2,953 42 | 309 351 | 1.42 | 10.46 | 11.89 2,602 7.50
AVELAPSEy! 0 . 25 TR o 591 & 62 () PEMRRRN b oo il 520 1.50
Third subperiod: | |
gt e T oL g S P 2,908 66 302 368 | 2.27 | 10.39 ‘ 12.65 2, 540 10.00
AVOTOES. . . vomeootncenie 582 13 60 | A | 508 2.00
Fourth subperiod: \ |
olals e 2,976 | 40 | 314 354 | 1.34 | 10.55 | 11.90 | 2,622 12. 50
1 gy R SR N 595 | 8 | 63 4 L BRSNS P e EERRREES \ 524 2.50
Entire preservative period ‘ T | '
TOMAY. o C o e L 11,794 209 | 1,230 | 1,439 | 1.77 | 10.43 | 12.20 | 10,355 35.00
AVErape. . . ..:oceu-ser 590 10 62 | - 3 PO SSRGS W T 518 1.75
Ajter period. {
First subperiod: | 1
BOtaL . 2 o TN 2,860 64 289 | 353 | 2.24 | 10.10 | 12.34 2, 507 .0
AVEPARE. & .. g L 572 13 58 g 1) ERERRESS BB Sl s 501 .0
Second subperiod: ‘ ‘
o 1o vt T REORER S ol a7 2,813 62 | 270 332 | 2.20 | 9.60 | 11.80 2,481 .0
AVEPAER : . o o oe s o as X 563 12 54 0 < e s IR . . ........ ' 497 .0
Entire after period: |
Rotal, . oo s el U e i Dl 126 | 559 | 685 | 2.22 9.85 12.07 4,088 .0
AVETARR. <. i a e a et 567 13 ‘ 56 . o e e REEEEEEE ‘ 499 .0
\
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TaBLE XVII.—Solids balances for Series VIII—Continued.
[Averages are per day.]
No. 2.
1 2 3 ES 5 6 7 8 9
fIn . 24 fIn ' ok = Ben-
eces n - eces al- zoic
Period. ¢ Ind . In In o, | and | feces | Urine | and | ance. acidad-
RO SRS, | 8D | urine (2+1).| @+1).| urine = (1—4) | minis-
[ (243). | (4=+1). | ' tered.
Fore period. ] :

First subperiod: Grams. |Grams. 'Grams. Grams. | Per ct.| Perct. : Per ct. | Grams.  Grams.
LT s i 3,255 104 327 431 | 3.20 | 10.05 | 13.24 2,824 0.0
T IR s T NRRT - S 3 SRk s AR 55| .0

Second subperiod: : | 3
T A TR 3,335 126 375 501 | 3.78 | 11.24 | 15.02 2,834 | .0
L e R 667 25 75 | L1 S S b Dl ] MRS ! 567 .0

Entire fore pericd: ‘

e A LT 6, 590 230 702 932 | 3.49  10.65  14.14 5, 658 .0
T R e 659 23 70 Bl e e fomenicas 566 | .0
Preservative period. it Fiah P

First subperiod: |
e e eion 3,294 137 369 506 | 4.16 11.20 | 15.36 2,788 5.00
B = ol - v e ome o e 659 27 74 ) WS Mihbee SRR RS 558 1.00

Second subperiod: ’

LT i R R 3,250 144 385 520 | 4.43 | 11.85 | 16.28 2,721 7.50
LT 650 29 77 bt B e SR (e R E (Y Rl 544 1. 50

Third subperiod: |
T el e R 3,309 150 382 532 | 4.37 j 11. 53 15.90 2,777 10. 00
L 662 30 76 Ty SRS e I SR 556 2.00

Fourth subperiod:

T e S S S 3,165 136 356 492 | 4.30| 11.25| 15.55 2,673 2.50
T 633 27 71 - Al B R RN o 535 .50

Entire preservative period: |
B s . =0 mom s 13,018 567 | 1,492 | 2,059 | 4.35| 11.46| 15.82 | 10,959 25.00
Y . iarin s 651 28 75 i T S e SRR 548 1.25

After period. ‘

First subperiod: :

B i eacios 5ot 3167| 137| 357| 494| 433! 11.27] 15.60| 2,67 .0
S A R 633 27 71 - L 2R A PR o S 534 .0

Second subperiod:

4 | R 3,168 121 351 472 | 3.82 | 11.08 | 14.90 2, 696 .0
T I, 634 24 70 N e e (A LY AR T 540 .0

Entire after period:

L IR e 6,335 858 708 966 | 4.07 @ 11.18| 15.25| 5,369 .0
BERED . .- .\ naiaein 634 26 71 gt AR SRR e 537 .0
|
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TasLe XVIIL.—Solids balances for Series VIII—Continued.

[Averages are per day.]

NOo. 2%
1 2 3 4 5 | 6 7 8 9
fIn ¥l f e fIn A Ben-
Period. In In In | 20S | tacee| i _— gu=. 1. O
: and eces | urine | gnd ance acid ad-
food. | feces. | urine. arine |2+D-.| 3+1).| urine | (1—4). | minis-
| (24:3). ' (4=1) tered.
Fore period.
First subperiod: Grams.| Grams. Grams. Grams.| Per ct.' Per ct. | Per ct. | Grams. Grams.
s 51 P T 3,225 91 288 379 | 2.82; 8.93| 11.75 2,846 0.0
£ G5y L e S S 645 18 38 /1 DR S T 569 .0
Second subperiod:
TOORE iiss o Ss Smet wii 3,257 93 306 399 | 2.86 9.40 | 12.25 2,858 .0
AVOIBEY. - e maens 651 19 61 S0 - o 571 .0
Entire fore period: |
Totll ook a3 ooy 6, 482 184 594 778 | 2.84 9.16 | 12.00 5,704 .0
RRONN. e LR e 648 18 59 oo | SRR S D 570 .0
Preservative period.
First subperiod:
iy P R\ S 3,300 112 303 | 415 | 3.39 9.18 | 12.58 2,885 5.00
AVOIRRD. . ot Al 660 22 61 2 < ) FRRES N T 577 1.00
Second subperiod:
PO i e b S 3,301 127 346 473 | 3.85 | 10.48 | 14.33 2,828 7.50
AVOraEn. - -l oL is 660 25 69 Tl PR e R 565 1.50
Third subperiod:
i AT PR R 2,483 52 258 310 | 2.09 | 10.39 | 12.48 2,173 1.00
g S DU L 497 10 52 - ) R LSRR, T 435 .20
Fourth subperiod:
- PR M T 3,183 124 279 403 | 3.9 8.77 | 12.66 2,780 .0
AVELEIE. . .. e easnme i 637 25 | 56 | 8L | as o5 M e e | S 556 .0
Entire preservative period:
xR EITR A0 NN o 12,267 415 | 1,186 | 1,601 | 3.38 9.67 | 13.05 | 10,666 13.50
0. G PO R e 613 21 59 oo ) PR e 533 .68
After period.
First subperiod:
go 0 ! R IRT A L AR 3, 362 75 306 381 | 2.23 9.10 | 11.33 2,981 .0
AVOREES. . .ot b 672 15 61 T6 1.« cotiunlet ooy sl 596 .0
Second subperiod:
R e i 3,295 73 278 351 | 2.22 8.44 | 10.65 2,944 .0
AVOTRID: .« s e sk 659 15 56 70| - . m vals are A IR 589 .0
Entire after period: |
ORRLE S Cr o 6,657 148 584 | 732 | 2.22 8.77 | 11.00 5,925 .0
Average.... ............ 6606 15 58 | T3 L. v vinod] et s h i 593 .0
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TaBLe XVII.—Solids balances for Series VIII—Continued.
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[Averages are per day.]
. No. 4.
12 3 | 1 5 6 7 8 9
| : In . : . In o Ben-
Period. eces n n eces al- zoic
folc?d feg:s 1 urlnlrlle and | feces | urine | and ance acidad-
‘ urine |(2-+1).| (3=1) | urine | (1—4). | minis-
| (243). (4+1). tered.
!
Fore period. i
First subperiod Grams. Grams.! Grams.| Grams.| Per ct.| Per ct. | Per ct. | Grams. | Grams
T T AR 2,654 83 261 344 | 3.13 9.83 12. 96 2,310 0.0
Gy (R 531 17 52 e L e 462 .0
Second subperiod:
B 2,578 67 | 268 335 | 2.60 10. 40 12.99 2,243 .0
v e 516 13 54 Y et e | R EERE 449 .0
Entire fore period: , ]
co T A 5,232 150 | 529 679 | 2.87 10.11 12. 98 4,553 .0
Awerage... 0. .......... 523 15 53 Y TR T NG S 455 .0
Preservative pericd. | ] o
First subperiod: | |
LR e 2,610 76 | 255 331 | 2.91 9. 717 12. 68 2,279 5.00
e 522 15 51 oy LT el IeRG R SE 456 1. 00
Second subperiod: |
B s o o e s 2, 569 68 261 329 | 2.65| 10.16 12. 81 2,240 7.50
S e 514 14 52 R R Yl LTS W) L i 448 1. 50
Third subperiod: | ;
(T R 2, 596 68 260 328 | 2.62 10. 02 12. 63 2,268 10. 00
Average................ 519 14 52 i i ST NGRS 153 2.00
Fourth subperiod ‘ l
T R R R AR 2,515 74 l 258 332 | 2.94| 10.26 13.20| 2,183 | "12.50
T 503 15 52 66 : ....................... 437 2. 50
Entire preservative period : | & AR
L e S 10, 290 286 1,034 1,320 ' 2.78 ‘ 10.05 | 12.82 8,970 35. 00
BT 514 | 14 Cg IR Wty il e 43| 175
After period. | ﬁ | b i a
First subperiod: I
L S O R 2, 560 79 288 367 | 3.00 11.25 | 14.34 2,193 .0
AVOreRe. . .. -c.oioun.- 512 16 58 [ g SR D RS (T 439 .0
Second subperiod: | |
e e R . | 2,615 62 240 302 | 2.37 | 9.18 11. 55 2.313 .0
Average................ i 523 12 48 60 |....... o (e 463 .0
Entire after period: ‘ ; 2 B N ‘_ 2
L A e 5,175 141 528 669 2.72 10. 20 12.93 4, 306 .0
T i 518 14 53 67 |....... ! ........ e 451 .0
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TaBLe XVII.—Solids balances for Series VIII—Continued.

[Averages are per day.]

No. 5.
| A% 2 3 4 5 6 7 8 9
fIn i : fIn B Ben-
- eces n n eces al- zoic
Period. fol(;ld fegzls ugi?le and | feces | urine | and | ance acidad-
2 . “ | urine |(2+1).| (3+1).| urine | (1—4). | minis-
(2+3). | (4-+=1). tered.
Fore period. |
First subperiod: ' Grams.| Grams.| Grams.| Grams.| Per ct.| Per ct. | Per ct. | Grams. | Grams.
Potaley = o Sn Ll Hls ! 2,363 46 2210 256 1. 95 8.80 | 10.83 2,107 0.0
AVOTAPD: ... oo e s mrimas 473 9 42 - O RO, WEE 5 422 .0
Second subperiod: i
Tolalsts -t et 4 2,486 7 205 283 | 3.14 8.25 | 11.38 2,203 .0
AVOTAPSesla - el Ly | 497 16 41 Y A RS, P 8 e 440 .0
Entire fore period: .
Totalo o aaee b oug . 4,849 124 415 539 [ 2.56 8.56 | 11.12 4,310 .0
YN K e A A S 485 12 42 7 3 R R LS e 431 .0
Preservative period. |
First subperiod: |
Totalich 3. T 1e SIEoR - e 5 | 2,451 87 220 307 | 3.55 8.98 | 12.53 2,144 5.00
AVORAED. o s 490 17 44 BL |. . e caled . SaC] . 429 1.00
Second subperiod : ’
At 4 b SR LI R 2, 505 72 a 246 318 | 2.87 9.82 [ 12.69 2,187 7.50
Vg ¢ S 501 14 49 L0 R [ s 437 1.50
Third subperiod:
3 70 A0S AU s e o 2,435 75 241 316 | 3.08 9.90 [ 12.98 2,119 8.00
AVOTALR. - = S ass ol 487 15 48 ;18 PO S P L 424 1.60
Fourth subperiod:
A 07 Pt SR N et 2,397 94 | a202 296 | 3.92 8.43 | 12.35 2,101 3.00
AVOraep .t oo s LM 479 19 40 i I PSR P 420 .60
Entire preservative period: '
BOSARL S ol ). B e SO | 9,788 328 909 ( 1,237 | 3.35 9.29 | 12.64 8, 551 23.50
d. i ) P e LR , 489 16 45 62 1. cucovm]ime s ] ST 427 1.18
After period. | v
First subperiod:
Potal, i, i bton 20 2,462 (7| o222 319 | 3.94 9.02 | 12.96 2,143 .0
ATVOTRLR. 5 Joan ol 492 19 44 i Y R, PRSI (s 428 .0
Second subperiod: :
POTAL S s o S T 2,495 61 202 263 | 2.44 8.10 | 10.54 2,232 .0
AVORBG . o ohiins s e 499 12 40 B8 [ic. v ol sns v ana] CE 446 .0
Entire after period:
RN e e R s, B 4,957 158 424 582 ( 3.19 8.55 [ 11.74 4,375 L
AVOPRED ., 0w s ie et 496 16 42 113 30 ! S el | 438 U

a Daily average added to complete record.
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TaBLe XVII.—Solids balances for Series VIII—Continued.

[Averages are per day.]

1275

s No. 6.
[ 1 2 3 4 5 | 6 7 | s 9
‘! fIn X . fIn . Ben-
2 eces n n eces Bal- | zoic
Period. foléld fegals urlige and | feces | urine | and ance acidad-
g * | urine | (2=-1). (3=1).| urine | (1—4). | minis-
i (2+3). ; (4 =1). | tered.
i | S SR
Fore period. l ‘
! ! |
First subperiod: ; Grams.| Grams.| Grams.! Grams. Per ct.| Per ct. | Per ct. Grams. Grams.
LT L N R : 2,880 162 289 451 | 5.62 10.03 15. 66 2,429 0.0
T R | 576 32 58 D e e e e ‘ 486 .0
Second subperiod: ;
LT s B R, 2,888 135 | 273 408 = 4.67 9.45 14.13 2,480 .0
AVerage. .............. | 578 27 55 Ty e S 406 0
Entire fore period ‘ |
LT et R S 5, 768 297 562 859 5.15 9.74 14. 89 4,909 .0
Average. ... ... ......... 577 30 56 "8 e AR SR ' 401 0
Preservative period. i Tl i TR
First subperiod: |
T e R 2,938 147 282 429 5.00 9. 60 14. 60 | , 509 5. 00
B O e e's =% e m s 588 29 56 L R e S B e ! 502 .00
Second subperiod: ‘ 1 |
LT S R R R | 2,767 | 110 289 399 | 3.98 10. 44 14. 42 } 2,368 7.50
T 553 22 58 L T L WS M 473 .50
Third subperiod: : | | {
LT e R 2,743 | 134 282 416 4.89 | 10.28 15.17 2,327 10. 00
T AT 549 | 27 56 Y N - N (RN ' 466 2.00
Fourth subperiod: { ‘ ; ’
LT e SR 2,695 114 273 387 | 4.23 10. 13 14. 36 2,308 .0
Average............... ' 539 | 23 55 | . e et b 462 .0
Entire preservative period: | | | ,
T e R 11,143 | 505 1,126 1,631 4.53 | 10.10 | 14.64 | 9,512 22. 50
S i 557 25 56 L M Ml A ootk 475 1.13
After period pa | ' ' N
|
First subperiod ’ : |
T e R ST 2, 769 l 136 279 415 491 | 10.08 14.99 2,354 .0
T 27 56 T T e R R 471 .0
Second subperiod ’ } :
T A a2, 814 abb = a255 a32l | 2.35 9.06  11.41 2,493 .0
Average............... T 13 | 51 o o TIPS 499 .0
Entire after period }
L e e 5,583 | 202 534 736 3.62 9.56 | 13.18 4,847 .0
T e AR 558 ‘ 20 53 o SRS b TR PO 485 .0

a Daily average udded to complete record
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TasLe XVII.—Solids balances for Series VIII—Continued.

[Averages are per day.]
MNa. W
1 2 3 4 5 6 7 8 9

Sodium

ben-

f - In I fi o Bal aficr):xte
Period. eces n eces - in-
o | e, | and | feces | urine | and | ance |istered
; . * | urine |(2-+1)./(3=1).| urine | (1—4). | (calcu-
(243). (4=1). lated as
benzoic

acid).

Fore period.

First subperiod: Grams. (Grams. |Grams. \Grams. Per ct.| Per tt. | Per ct. | Grams. | Grams.
4 iy 1 RS IR el Sl L 2,5 93 71 364 | 3.68 | 10.71 | 14.39 2,166 0.0
BNOPBHBL 55 rcw o whin o o 506 19 5 ;= SR P e 433 .0

Second subperiod:

Totaltor s 01 e n = ) | 2,672 88 282 370 | 3.29 | 10.55 | 13.85 2,302 .0 ‘
AVORRIN .o 2 it e ot ! 18 56 Th |- . ... o SRR 160 .0

Entire fore period:

Tathlls Tt e | 5,202 181 553 734 | 3.48| 10.63 | 14.11 | 4,468 .0
AVOYRES ok b aias et l 520 18 55 p i 8 PRI Sl (T L 47 .0 '
Preservative period.

First subperiod:

Tolaks Lo n ) osly o e 2,463 78 270 348 [ 3.17 ) 10.96 ;| 14.13 2,115 4. 90
AVOrse. L .. ol 493 16 54 0] ol s SR 423 .98

Second subperiod:

d o 7Y RGO R 2, 591 105 275 380 | 4.05| 10.61 | 14.67 2,211 7.50
AVEFREO ¢ . i wis dwnel ot 518 21 55 {3 PRIPA S Ll e 442 1. 50

Third subperiod:

Ratakn. = o P e X 2,619 72 262 334 | 2.75| 10.00 | 12.75 2,285 10. 00
8 5 ¢ A S DA ) 524 14 52 ;v A O S 457 2.00

Fourth subperiod:

Motaks . ot ool | 2,290 73 277 350 | 3.19| 12.10 | 15.28 1,940 6.20
ANOTRED:. o 2 S o el | 458 15 55 (1 IR i o 388 1.350

Entire preservative period: | |
ROERR-, i et o e 9,963 326 ([ 1,084 ( 1,412 | 3.29 | 10.88 | 14.17 8, 551 28. 90
ANEERED.. - o5 st St 498 16 54 y ¢ () IR T T 427 1. 45

After period.

First subperiod:

Total...... et P 2,387 | 95 237 332 | 3.98 9.93 | 13.91 2,055 .0
BYREAER. s Y 477 | 19 47 00 | ootian alin s bt e 411 .0

Second subperiod:

d 105 ) 70 L L 2,075 117 239 356 5.64 | 11.52 | 17.16 1,719 .0
ANOFRER. .. v b o 415 23 48 y & I ORI R b RIS .0

Entire after period:

Total. . e ia s e 4,462 212 476 688 | 4.75 | 10.67 | 15.42 3,774 .0
AVOTBRO, | L. ket 446 21 48 L ) RS N s (- 377 .0
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TasLe XVII.—Solids balances for Series VIII—Continued.
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[Averages are per day.]
e No.S.
1 2 3 1 5 6 7 8 9
Sodium
ben-
fIn : S fIn - zoate
iod. eces n n eces al- |admin-
Seeriod foI:d fege}s urlige and | feces | urine | and ance |istered
: » “ | urine |(2+1).| (3=+1).| urine | (1—4). |(calcu-
(2+3). (4+1). lated as
‘ benzoic
| acid).
|
Fore period. ‘
\ ,

First subperiod: Grams. Grams. Grams. Grams. Per ct. Per ct. | Per ci. | Grams. | Grams.
L 2,843 126 290 | 416 | 4.43 10.20 14.63 2,427 0.0
e = v e/ n oo s 569 25 58 | e NG 486 .0

Second subperiod: ’

R e e s oiie s 2,935 49 280 329 1.67 9.54 11.2% 2, 606 .0
Average..........5.... 587 | 10 56 | oy i S U BN TGRIRE SRR 521 .0

Entire fore period: '

L 5,778 175 570 745 | 3.02| 9.86 12.89 5,033 .0
C SN 578 | 18 57 C TGk S SN R B SRR 504 .0
Preservative period. . B

First subperiod: ‘ ‘ | '

D s e o e o o 2,933 | 112 303 415 | 3.82| 10.33 | 14.15 2,518 4.90
Average................ 587 { 22 61 54 s SRS L] Bl N [P 504 LOR

Second subperiod: , .

e S 2,820 100 a 306 406  3.55 10.85 @ 14.40 2,414 7.50
I e e = o o owvn = o 64 20 61 PR R e 483 1.50

Third subperiod: Y f
S 2,840 | 99 308 407 | 3.49 10.85 @ 14.33 2,433 10.00
R 568 | 20 62 R [y R NS RN 487 2.00

Fourth subperiod q
ORI s - as s asmcesannss 2,806 105 300 405 | 3.74 10.69 14.43 2,401 12. 50
I i oo 561 21 60 ) et T ERRRRS LR IR 480 2.50

Entire preservative period: ’

DI s 't s 90« = = 11,399 416 | 1,217 | 1,633 | 3.65 | 10.68 14.33 9, 766 34.90
Average..........oc.... 570 21 61 - WS T R R 488 | 1.75
After period. : '

First subperiod: |
PRI s ) ia ns o 60 i o 5 2,907 | 109 304 413 | 3.75 10.46 | 14.21 2,494 .0
T 581 | 22 61 IS e D s ectsan G 408 .0

Second subperiod :

PR L i o h'a o s s non o oa 2,858 | 117 275 392 | 4.9 9.62 13.72 2, 466 .0
RIS s e u s o omss o n s s 572 | 23 55 o P e MEEE RN IR R 494 | .0

Entire after period: | -3 ]

L 5,765 226 579 805 | 3.92 10.04 13.96 4, 960 0
I o wieas o 23 58 iy AR e ER 496 .0

576 |

a Average added to complete period.

23360—Bull. 84, pt 4—08——16
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TaBLe XVII.—Solids bt.zlanoes for Series VIII—Continued.

[Averages are per day.] |
No. 9.
1 2 3 1 5 6 7 8 9 |
Sodium
te ad
In In e e
Ia = T feces In In feces | Bal- Iﬁgﬁ'
Period. food. | feces. | urine. | 20d | feces | urine | and ance | .jon-
, - 3 * | urine [(2=-1).| (3=1).| urine | (1—4). lated
(2+3). 4-=1). as ben-
zoic
acid). |
Fore period. , '

First subperiod: Grams.l Grams. Grams. Grams. Perct. Per ct.| Per ct. | Grams.  Grams.
o) R T S 2,615 | 92 | a338 | 430 | 3.52 | 12.93 | 16.44 2,185 0.0
ANEEREE. - - - | 523 18 | €8 . T IR BN L 437 .0

Second subperiod: ‘

p iy SR S e i 2,596 81 307 388 | 3.12 | 11.83 | 14.95 2,208 .0
AVETARO. . oo o o R 519 16 61 r): 5 NRRS ! R st ‘ 441 .0

Entire fore period: ‘
¢ o0 | R MR e 0 5,211 | 173 645 818 | 3.32 | 12.38| 15.70 4,393 .0
AVERRP® on o~ L et et 521 17 64 Bl i POEeRa) 0 439 .0
Preservative period. ;

First subperiod: ‘ I
R 5 o e B e A 2,566 | 47  a328 75| 1.83 | 12.78 | 14.61 | 2,191 4.9
ANCIrape. . ... A i 513 | 9 66 7/ e B B 438 .98

Second subperiod: ‘ |
o I B o 2,536 91 | 305 396 | 3.59 | 12.03 | 15.62 2,140 7.50
Avrage ! - L LRan SO 507 18 61 | (' 2 BURRIOE R S ' 428 1. 50

Third subperiod: | | | | |
iy TR A 8 s 2,502 | 39 354 | 393 | 1.56| 14.15 | 15.71 | 2,109 10. 00
Average................. 500 8 71 T PeE IR s en i 3 421 2.00

First, second, and third sub- ' i

periods: ‘ I
i | (R TR S BT . 7,604 177 987 ( 1,164 | 2.33 | 12.98 | 15 31 6,440 22.40
Average................. 507 | 12 06| BB |.coidiea b 20 | P12
Ajter period. | ’

First subperiod: [

Total....oooioeeennnnn.. 25¢7| 84| 337 421 330 13.23| 16.53| 2,12 .0
Ty IR T A A 509 17 67 | T3 PR B 425 .0

Second subperiod. ’

SRR . e A e | 2,502 122 342 | 464 4.88  13.67 | 18.55 2,038 .0
Average................. 50| 24 8 I % P W 407 .0

Entire after period: | i
/0 SRR o SR 5,049 206 679 885 4.08 | 13.45| 17.53 4,164 .0
AVEIARE. .. v win e s Swh 305 21 68 | % PSRRI (A |- s 417 0

1

a Average added to complete period. b Average for 20 days.
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Tasre XVIL.—Solids balances for Series VIII—Continued.

1279

[Averages are per day.]
° No.10.
1 2 3 14 5 | e I 7 8 | o

», z S%demm

: 1 | ben-

: In feces i In feces | zoate
Period i e g snd felcgs | mI'il:ne | and | :}131?1- ‘z_u{mua-

e food. | feces. | urine. | urine | ¢ ~1), | urine e -
o1 o | (2=1)] (3+=1). 5 (1—4). | (calcu-
(~+3). l | (4. 1). ‘l»‘ltedas
: , : ' benzeic

‘ ; | { acid).

} :
Fore perwod.

First subpericd: Grams. |Grams. Grams| Grams. Per cl. Per ct.| Per ct. Grams. | Grams.
T AR N SRR ICE, - 2,808 9% 246 342 | 3.42 8.76 | 12.18 2, 466 0.0
R e s s ; 562 19 49 -l S B SRR S 404 .0

Second subperiod: l
LT R TR e e e RS S 3,018 51 250 301 | 1.69 828 9.97 2,717 | .0
VRS T T e ; 604 10 | 50 o P SRS § SRS 544 | .0

Entire fore period: | ]

B s 5, 826 147 496 643 | 2.52 8.51 | 11.04 5,183 .0
ORI . o 5= o 583 15 50 o T e | S T o) S 519 | .0
Preservative period. | ol f
! ]

First subperiod: | :

T L S S R 2,803 48 253 331 LN 10.10 | 11.81 2,472 4.9
L e 561 10 57 B L . e e 495 .08

Second subperiod

B e aaieses 2,844 142 a 282 424 4.9 9.92 ] 1491 2,420 7.50
B e e o v o 569 28 56 B Y e s 484 1.50

Third subperiod: |
B e e 2,647 72 240 312 | 2.72 9.07 | 11.79 2,335 S.00
L e S 529 14 | 48 MLt LR SRS 467 1.60

Fourth subperiod i |
TR ES N 2,446 64 a 218 282 | 2.62| 891 1133 2,164 | .0
DREEERER. - - - e s 489 13 42 D i TSR e 433 .0

Entire preservative period: '

L e R R 10,740 326 1,023 1,349 3.04 9.53 | 12.56 9,391 20. 40
L S 537 | 16 51 e e SO ) 470 1.02
After period. 9 .
First subperiod: |
R e e e wan 2,858 04 275 369 3.29 9.62 12.91 2,489 .0
. - - bl e n 572 19 55 R N o P R 498 .0

Second subperiod ‘

T e S 2,717 a4 246 340 3.46 9.05 12.51 2,377 .0
. - o o ST s 543 19 49 T ST R N b S 475 .0

Entire after period: x by
IR L st et aiia 5,575 188 521 709 3.37 9.35 12.72 4, 866 .0
BVORRED. - - ocnnsevnanasa 558 | 19 52 i i ke P e SRR RIS 487 .0

! ! ]

@ Average added to complete period.
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TapLe XVIL—Solids balances for Series VIII—Continued,

[Averages are per day.]

No.: 11X,
1 2 3 4 5 6 7 8 9
Sodium
bent-
In feces In f #0BL0
Period. In In In and | O In naneges Bal- | admin-
food. | feces. | urine. | urine | feces | urine | ., | ance |istered
L 5 ¥ [(2+1).] (3+1). : (1—4). | (calcu-
(2+3). (4+1). latcd as
benzoic
acid).
ok ¥ & | :
Fore period. \ ‘
First subperiod: Grams.‘ Grams. Grams. Grams.| Perct. Per ct.| Per ct.| Grams. Grams
Tokal:bt ol o IR 3,002 75 333 408 | 2.43 | 10.77 | 13.20 2,684 0.0
V.G 0 R 618 15 67 2 B R R S 536 .0
Second subperiod:
4 cr ot TG e VRl PO - 3.295 84 297 381 | 2.55 9.01 | 11.56 2,914 .0
.G [ 07 R 659 | 17 59 T PO P 583 .0
Entire fore period: 1 | |
Total. s L 6,387 | 159 630 789 | 2.49 986 | 12.35 5,598 .0
AN 639 | 16 63 79 D R R 560 | .0
Preservative period. y
First subperiod:
IOERL. . B 5 A | 3,319| 124| 355 479 | 3.74| 10.70 | 14.43 | 2,840 4.90
ANOrORE. &, oo ers b 664 | 25 71 ) I, SR 568 .98
Second subperiod: i w
o 7 S B - 3,201 112 331 443 | 3.50 | 10.34 | 13.84| 2,758 7.50
ANOYRPE,. . 2 oo 640 22 66 8- s i L RS . 551 1. 50
Third subperiod:
Lotal or . . ol ol 3,263 72 377 449 | 2.21 11.56 | 13.76 2,814 10.00
e DA 653 | 14 7 00 1o iife e ek 563 200
Fourth subperiod: e
o) 7 DA R NS g oy TR 1 2,948 ’ 100 337 437 | 3.39 | 11.43 | 14 .82 2,511 2.50
BVOTRED o oo mme's il s 590 | 20 67 -7 ) PESIRRSE ORIOR I g8 L e 503 .50
Entire preservative period: | |
w3 R S WO RN 12,731 | 408 | 1,400 & 1,808 @ 3.20 | 11.00 | 1420 | 10,923 24.90
BVOTRED . ol 0 637 20 70 1 00 | covei t]onin et | 547 1.25
After period.
First subperiod: |
g o~ 3 SR SRR | R R 3,305 106 318 24| 3.21| 9.62| 12.8 2,881 .0
AVOrALe. .o vonribnecsons 661 21 64 L e e ca e o] e 576 .0
Second subperiod:
Totaly. o b ey 3,226 | 97 306 403 | 3.01 094) | 12.50 2,823 .0
AVOTRED . i e e st i 645 | 19 61 Bl [o. oot vt o e 564 .0
Entire after period: |
Total . r, . na 6,531 203 624 827 | 3.11 9.55 | 12,66 5,704 .0
AVEIARE . -5 ol e b 653 20 32 83 l ....................... 570 .0
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TaBLe XVII.—Solids balances for Series VIII—Continued.

[Averages are per day.]

> No. 12.
I 2 3 4 | 5| 8 | = 8 9
| j ‘ Sodium
! ! l ben-
In feces In feces| zoate
Period. In In In and ‘ pr In and Bal- | admin-
food. | feces. | urine. | urine | 1€¢€S | urine | .. | ance |istered
3 | ‘ i lated as
| | benzoic
7 ; ‘ acid).
| : r
Fore period. | ‘ | | ‘ 1 I
First snbperiod: Grams.| Grams.| Grams. Grams.‘Per ct.| Per ct.i Per ct. | Grams. | Grams.
T Y 3,382 | 130 311 | 441 | 3.84| 9.20| 13.04 2,941 0.0
LT T R e 676 26 62 o LBl SO AR et 588 .0
Second subperiod: ‘ : | |
R A S 701 | 23 | 63 86 | 3.23| 9.02| 12.25 615 .0
average... . . ... - -- 3,503 | 113 316 T o | it A e 3,074 .0
Entire fore period: |
o R ol S 6,885 | 243 627 | 870 | 3.53 9.11 12.64 6,015 .0
B v = o o e 688 | 24 | 63 | i R ERTT TR 601 0
Preservative period. l ( : iD | AT B X
First subperiod: ‘ ' f ’
T A S S 3,486 | 115 | 364 | 479 | 3.29 | 10.44 | 13.74 3,007 4.90
Average................ 697 | 23 73 O e e IR e 601 .08
Second subperiod: | I _‘ \ |
L A s - 3,432 98 | 360 | 458 | 2.86 | 10.49 | 13.34 2,974 7.50
SRR « - v m v nnn oo 686 20 72 e e . St 594 1. 50
Third subperiod: ; : , ‘
- LT P, . 3,329 | 95 | 356 | 451 | 2.85| 10.69 | 13.55 2,878 10. 00
L R 666 19 71 NIRRT I A 576 2.00
Fourth subperiod: i ‘
LT e LR S 3,104 139 304 43 | 4,48 | 9.79 | 1427 | 2,661 .0
e R 621 28 61 e R e A o8 RS | 532 .0
Entire preservative period: : j ,
i o TR e 13,351 | 447 1,384 | 1,831 ‘ 3.35 10 37 | 13.71 11,520 | 22.40
AvVerage................ 668 22 69 | T VA S R 576 1.12
Ajter period. | | ‘ } |-_ )—”‘ X FIFT el T
!
First subperiod: | ' , |
DRI & o w555 e 3,262 103 | 326 429 | 3.16 9.99 13.157 2,83 .0
Average................ | 652 | 21 | 65 B e b L 566 .0
Second subperiod: | 3
BRI oty 5« i o v 3,144 108 280 388 | 3.44| 8.91| 1234 2,75% 0
T , 629 22 5 | T L A B ety Sl Yt ors 551 0

Entire after period: \ \ ‘
L A e 6, 406 211 606 817 3.20| 9.46 12.75 5, 589 0
Ly S 641 21 61 | AR s g e e e a9 .0




1282-

INFLUENCE OF FOOD PRESERVATIVES ON HEALTH.

TasLe XVII.—Solids balances for Series VIII—Continued.
SUMMARIES.

[Averages are per man per day.]

Nos. 1 and 4.

I

1 2 3 4 | 5| &5 8 9
J In feces 1p In In feces Benzoic
Period. In In In and feces | urine and aBna(}; acid
food. | feces. | urine. | urine |(2:1).| (3+=1).| urine (1—4) admin-
(2+3). (4+1). * listered,
Fore period. ‘

First subperiod: Grams.| Grams.|Grams. | Grams.| Per ct.! Perct. | Perct. | Grams. | Grams.
Tota): - o e i Nt s 5,634 125 559 684 | 2.25 ‘ 10.08 | 12.33 4,950 0.0
BVEERED = Lo L ! 563 12 56 B8 1.... e 495 .0

Second subperiod: | \ | ‘

AVOERI. o ool nnvs s Sorwl Sata 5,654 131 580 711 | 2.32| 10.25 ‘ 12. 57 4,943 .0
Rotal 0 o o rona | 565 13 58 ) e R 494 .0

Entire fore period: ; ‘ ‘
¢ u: 7! EENIRCCp S 11, 288 256 | 1,139 | 1,395 ‘ 2.27 | 10.09 | 12.36 9,893 .0
F N T N | 565 13 57 TR . o S ST iy [« < arnr 495 20
Preservative period. : | , | ’

| ! | ,

First subperiod: g ! ; ] |
oo AN TR St e 5,567 | 137 560 697 | 2.46 | 10.C6 | 12.52 4,870 10. 00
AVOLALE . o s o ssmms oo 557 | 14 56 (¢ T8 PRGNS S S 2 487 1.00

Second subperiod: ‘\ ‘ :

d ", 7 SR SRS & Sy TR 5, 522 110 | 570 680 | 1.99 | 10.22 1231 4,842 15.00
BVEIRD & 5 o e o i 552 11 57 .- PORNNESNGS SRR, SR 484 1.50

Third subperiod: i ‘ !

{7 SR e St 5,504 134 562 696 ] 2.43 | 10.21 | 12.64 4,808 20. 00
AVOTARS. - s =i ol | 550 13 56 o RN | DS BTN T 481 2.00

Fourth subperiod: :

TR v ik 5,491 114 572 686 | 2.07 | 10.42 | 12.49 4,805 25. 00
Average...........-.... 549 11 57 B8 |.vp--0n IR 481 2.50

Entire preservative period: | ~
DOREL i, 45 v opaa b ghia e o8 | 22,084 495 | 2,264 | 2,759 | 2.24 | 10.25 | 12.49 | 19,325 70. 00
Avaragoc. Sl el 552 12 57 0 g - o breta s S R 483 1.75

After period. : l \ ‘

First subperiod: , | ]

RO = 2% 5 hs w0 5 b Sk A o 5, 420 143 577 720 | 2.64 | 10.64 | 13.28 4,700 .0
Sy (R SRR : 542 14 T Jemvsnnis o we oo e s farde i 470 .0

Second subperiod: ‘ |
T R O | 5.428| 124| 510 634 2.28 | 0.40 | 11.68| 4,794 .0
AVOYARe: - o . ki ‘ 542 12 51 631 e oSt e SN 479 .0

Entire after period:

POLRL Ik e e o 10, 848 267 | 1,087 | 1,354 | 2.46 | 10.02 | 12.48 9,494 .0
BNECRED, o v iin ol ¥ ins hpi 542 13 54 - dal PRI s~ SRR 475 .0




BENZOIC ACID AND BENZOATES.

TaBLe XVII.—Solids balances for Series VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.]

Nos.1l to 6, inclusive, omitting No. 3.

1283

1 2 3 | 4 Bokie |y 8 9
In feces In feces Benzoic
In In Bal- :
i In | Imn In and h and . | acid
Piea. food. feces. | urine. | urine g;f_els) (%Ti? urine (’1’2(4'3) admin-
‘ (2+3). i I il (5 0V B * istered.
Fore period. |
First subperiod: Grams. Grams.! Grams. Grams. Per ct. Per ct. Per ct.| Grams. Grams.
Lo | PR e S 14,132 | - 437 ( 1,38 | 1,822 | 3.09 9.80 | 12.89 | 12,310 0.0
ST R 565 17 55 j i CESEEE ES  ER 492 .0
Second subperiod: $ .
T R S 14, 363 470 ' 1,433 @ 1,903 | 3.27 9.98 | 13.25 | 12,460 .0
LR R S 574 19 57 7 e RRE T NP R ke 408 .0
Entire fore period: ‘ \ ! |
qetal...... 8. ......... 28,495 907 | 2,818 | 3,725 3.18 | 9.89 | 13.07 | 24,770 .0
Co T R 570 18 56 | o W ATEREN e DGR S 9 .0
Preservative period. —‘ | : |
| ‘ |
First subperiod: | |
C T LT 14,250 508 | 1,431 1,939 | 3.56 ‘ 10.04 ‘ 13.60 ) 12,311 25.00
APOTALD . . .o cwnivranns- 570 20 57 ;4 FRARSHE SRR AR 493 1.00
Second subperiod: ; [ l
s S S . 14,044 436 | 1,490 [ 1,926 l 3.10 | 10.61 1 13.71 12,118 37.50
L e R ~ 562 17 60 o T e el R e 485 1.50
Third subperiod: | \ ‘
B L s o e n e en s 13,991 | 4093 | 1,467 | 1,960 3.52 10.49 | 14.01 | 12,031 48.00
L R 560 20 58 R o e e e 482 1.92
First, second, and third sub- |
periods: ‘ ‘
B s <ves b 42,285 | 1,437 | 4,388 | 5,85 3.40 | 10.38 | 13.78 | 36,460  110.50
.. . . ... .oiaveen 565 19 | IR T CII. TRER 487 1.47
After period. 1 S ~4 I G
First subperiod: |
A 13, 818 513 | 1,435 | 1,948 3.71 10.38 | 14.09 11,870 .0
T e 553 21 57 B T8 - S e g 475 .0
Second subperiod: ‘ |
IR e 13,905 372 | 1,318 1,690 | 2.71 | 9.51 ‘ 12.22 | 12,215 .0
VBYAEE . - -\ - onvaneenas 556 15 53 R Dl N S8 .0
Entire after period: ' E
B s s b an s ca i ss oo 27,723 885 | 2,753 | 3,638 | 3.23 9.96 | 13.19 | 24,085 .0
BRI, o s - o6 nnnenonn 554 18 55 | o e TS A el (e | 481 .0
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TasLe XVII.—Solids balances for Series VIII—Continued.

SUMMARIES—Continued.
[Averages are per man per day.]

Nos. 7 to 12, inclusive.

1 2 3 4 5 | 6 ] 8 9
Sodium
: ben-
In f I oy
Period. | In In In ane((i:es In In nageges Bal- | admin-
food. | feces. | urine. | urine | feces | urine | ..., | ance |istered
t i lated as
benzoie
acid).
|
Fore period. "
| :

First subperiod: Grams.| Grams.| Grams. Grams. Per ct. Per ct. Per ct. Grams. | Grams.
OREL - i e b i) 17,270 612 | 1,789 = 2,401 | 3.54 | 10.36  13.90 14,869 0.0
RPEPREN . .= - Lot e 576 20 60 b A IR ey ‘ 496 .0

Second subperiod: 1‘ w :

LobRL L oS s ol Sl (54 18,019 466 | 1,732 | 2,198 | 2.59 9.61 | 12.20 | 15,821 | .0
AVDIARZS.. 1 oo ot s AE 601 16 58 | T4 PR e e L ‘ 527 i .0

Entire fore period: ‘ |
o 7 O W = b o g 35,289 | 1,078 | 3,521 | 4,599 | 3.05 9.98 | 13.03 | 30,690 .0
AVOTBEO ..o o e 588 18 59 v (7 (] PRt TS, e Tt ) R 511 .0
Preservative period. | '

First subperiod: , }

4 4o <1 ESIINES: i s Ld 17,570 | 524 | 1,903 | 2,427 | 2.98 | 10.83 | 13.81 15,143 29. 40
AVOYBRO. . .o ob s semmslhas 586 ‘ 17 | 63 ') JH RS ol T 506 .98

Second subperiod: f |
O S oce oo 5 s S i 17,424 | 648 | 1,859 | 2,507 | 3.72 | 10.67 | 14.39 | 14,917 45.00
AVerage -............... | 's81| 22| 62 Y I 497 1.50

Third subperiod: i | |
ORI 2 o o b S T | 17,200 | 4499 | 1,897 | 2,346 | 2.61 | 11.03 [ 13.64 | 14,854 58.00
AWOIRPO . o e o ) | 573 | 151 = 63 TB . o]l sanar| s or 495 1.93

First, second, and third |

subperiods: I | :
RO o et e | 52,194 | 1,621 5,659 | 7,280 | 3.11 10.84 | 13.95 44,914 | 132.40
0.5 70 T Y g, R | 580 18 63 BL |, cne e ] ot i e d R 499 1.47

After period. | 3 |

First subperiod: , | |
i it GREREE St SO 17,266 | 591 1,797 | 2,388 | 3.42 10. 41 13.83 ’ 14,878 .0
Average............ ... 6| 20 60 O e 496 .0

Second subperiod: |
gt |t BT SR ST 16, 522 655 | 1,688 | 2,343 | 3.96 | 10.22 14.18 l 14,179 .0
AVCTARO . cncvenennansnsns 551 22 56 o ) R T | PORRRIA ML 473 .0

Entire after period: ‘ |
ROTHL. s d e T o i o N R T 0 1,246 | 3,485 4,731 3.69 10.31 14.00 29,057 .0
RNOTREID oo i 2 o x s vl 563 | 21 58 v ¢ ) PR (SRLRNSN T (v - 484 .0
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TasLe XVII.—Solids balances for Series VIII—Continued.

SUMMARIES—Continued.

[Averages are per man per day.]

Nos. 1 to 12, inclusive, omitting No. 3.

1 2 3 R 5 6 7 8 9
Pre-
serva-
- In In tive
Period. eces In In feces | admin-
f oIond felc?as urlige and | feces | urine | and :B(fili“;)ce istered
: 3 * | urine |(2=+1). (3+1).| urine * | (caleu-
(2+3). | (4+1). lated as
benzoic
| ’ acid).
i |
Fore period. | ’

First subperiod: Grams.| Grams.| Grams.| Grams.| Per ct.| Per ct.| Per ct. Grams. Grams.
T e B S SR ( 31,402 | 1,049 | 3,174 | 4,223 | 3.34| 10.11 13.45 | 27,179 0.0
YRS, L. . .. aaeiaea 571 19 58 | L =g L TR 494 .0

Second subperiod:

L S 32, 382 936 | 3,165 4,101 2.89 ¢ | 12.66 | 28,281 .0
A S . 589 17 58 S L SRR CRIT R (4N 514 .0

Entire fore period: i
T R S N S i 63,784 | 1,985 | 6,339 8,324 | 3.11 9.94 13.05 55, 460 .0
R | 580 18 58 7y lem i AL IEE (PRGNS 504 0
Preservative period. i *l J

First subperiod: i :

L e e l 31,80 ( 1,032 | 3,334 | 4,366 | 3.24 | 10.48 | 13.72 | 27,454 54. 40
Average.................| 57 19 61 L PRRL A R 499 | .99

Second subperiod: | l
Bt = & o T -in's = 31,468 | 1,084 | 3,349 | 4,433 | 3.44 | 10.64 ' 14.08 27,035 | 82.50
L S 572 20 | 60 | Pt B (RSN 492 1. 50

Third subperiod: | '

B e R o e e 31,191 942 | 3,364 | 4,306 | 3.02 | 10.78 | 13.80 | 26,885 106. 00
s H67 17 61 o I LIRS 489 1.93
First, second, and third | P i
subperiods: | ‘
S s SRR A . 94,479 | 3,058 10,047 | 13,105 | 3.24 | 10.63 13.87 | 81,374 | 242.90
LT R 573 19 61 " OGRAL DR R 493 1. 47
After period. }—_ TR L B N B A

First subperiod: '

L L P 31,084 1,104 3,232 4,336 3.55 | 10.40 13. 95 26, 748 »
Average................. 565 20 59 (1 3 e [y S A 486 .0

Second subperiod: |
B R o w s s & o e = 30,427 | 1,027 3,006 | 4,033 | 3.42 | 9.91 13.33 26,394 "
Average................. 553 19 55 Fio el Y (T S EL S 480 .0

Entire after period: ’ L S e
BRI = s s n s a e s 61,511 2,131 6,238 | 8,300 | 3.49  10.16  13.65 53,142 .0
AVerage.........cevu-... 559 19 57 76 ‘ ....................... 483 .0

SUMMARY OF RESULTS.

MEDICAL AND CLINICAL DATA.

The observations made show that both benzoic acid and benzoate
of soda, when administered to healthy young men in the quantities
described, produce marked symptoms of discomfort and malaise in
There was little difference noted in the
effect of the two forms of the preservative in the production of these

the majority of cases.

symptoms.

The most common symptoms are nausea and headache

which occurred in nine and eight cases, respectively. The nausea
resuited in vomiting in only three cases.

Seven of the subjects com-
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plained of weakness and also of burning and irritating sensations in
the esophagus. Hunger was increased in three cases, and indigestion
was especlally noted five times.

The fact that these symptoms were not produced in all cases illus-
trated a point prominently brought out in the previous investiga-
tions, namely, the different degrees of toleration of the substance
administered in different individuals. It should not be forgotten
that the subjects upon whom the experiments were made represent
the highest type of health and resistance. Hence, it is fair to infer
that with less resistant types, such as children and persons with weak
stomachs or other disorders of the digestive functions, or those suffer-
ing from impaired vitality in any form, the effects of the adminis-
tration of the drug would have been more pronounced. It is evident,
therefore, that the administration of both benzoic acid and benzoate
of soda results in serious disturbances of the digestive functions, with
positive indications of illness, which may easily be increased to nausea
and vomiting, while headache is a very common symptom, developed
together with a feeling of physical weakness and an unfitness to per
form ordinary work.

BODY WEIGHT.

A study of the figures shows that in the case of the subjects who
received benzoic acid there was an average loss of weight during the
preservative period of about half a kilogram, or slightly more than one
pound, and an additional loss during the after period of 0.46 kilogram,
again a loss of about a pound. The loss in weight of those who received
benzoate of soda was very much less, amounting to 0.22 kilogram, or
about 0.5 pound, during the preservative period, and an additional
loss of about 0.36 kilogram during the after period, making alto-
gether a total average loss of 1.3 pounds for the entire observation.
This illustrates a fact which is brought out in nearly all of the other
studies, namely, that while the immediate effect of benzoate of soda
on the metabolic activities was less marked than that of benzoic acid,
the effect, after the withdrawal of the preservative, was more pro-
nounced, so that the final result was almost as injurious as that pro-
duced by the benzoic acid alone.

The final conclusion, which is drawn from a study of these data, is
that the administration of benzoic acid as such, or sodium benzoate,
in the quantities mentioned, produces a condition of the digestive activ-
ities which causes a loss in the weight of the body. In other words,
the activities of a katabolic nature, which result in the destruction and
excretion of tissue, are greater than those of an anabolic nature, which
build up the tissues. This effect does not cease immediately upon the
withdrawal of the preservative, but is continued in the majority of the
cases throughout the entire after period. Hence, it is evident that



BENZOIC ACID AND BENZOATES. 1287

the administration of these drugs in foods tends to derange the normal
activities of the body and to cause a loss of tissue, resulting not only
in disturbances of health but also in a slight decrease in the weight

of the body.

EXCRETION OF BENZOIC AND HIPPURIC ACIDS.

Hippuric acid is the most important natural constituent of the
urine of herbivorous animals whose food contains large quantities
of aromatic substances which, either by oxidation or reduction, are
converted into bodies containing the benzene nucleus. The benzene
nucleus by combination with glycocoll is converted into hippurie
acid, in which form it is excreted. Hippuric acid is a normal con-
stituent of the urine and the data show a fact, already well recog-
nized by physiologists, namely, that the administration of benzoic
acid or benzoate of soda to the human animal increases the quantity
of hippuric acid so excreted. The limit of conversion of benzoic
acid into hippuric acid is determined by the quantity of available
glycocoll. Any excess of benzoic acid over the quantity which can
thus be converted into hippuric acid is excreted as benzoic acid.

In the original experiment the total benzoic acid recovered (both
as hippuric and as benzoic acid) amounts in the case of those receiving
benzoic acid, to 81.32 per cent of the total quantity ingested, while for
those receiving sodium benzoate the total quantity amounts to 61.41
per cent. Thus there is shown a marked tendency to restrict the
excretion of benzoic acid when administered as benzoate of soda,
the total decrease being almost exactly 20 per cent as compared
with the excretion of benzoic acid. It is thus seen that much larger
quantities of benzoic acid are retained in the system after a given
time when administered as benzoate of soda than when administered
as benzoic acid. This fact is another confirmation of what is shown
in so many other instances in this study of the retarded effect of the
preservative upon the system when administered as benzoate of
soda.

The results of the supplemental study conducted with six subjects
over a period of twenty-nine days (a fore period of five days, a pre-
servative period of ten days, and an after period of fourteen days),
and a smaller ingestion of the preservative (a total of 12.5 grams),
again showed the slower elimination of the preservative when admin-
istered as benzoate of soda. During the preservative period 93 per
cent of the amount ingested as benzoic acid was recovered as
hippuric acid, while for those receiving benzoate of soda only 72 per
cent was recovered. The differing conditions of the two experiments,
especially the decreased amount of preservative and the fact that the
analyses in the second case were made on the daily samples instead of
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the composites, account largely for the fact that all of the benzoic
acid was recovered as hippuric acid in the supplemental study. At
the close of the first after subperiod the entire amount of benzoic acid
ingested had been recovered, while in the case of those receiving ben-
zoate of soda only 76 per cent had been recovered. The increased
excretion of hippurie acid as compared with the fore period continued
in the case of these subjects in the second after subperiod but only
reached 77.6 per cent of the amount ingested. There is in this series,
as in the preceding one, about 20 per cent less of the benzoic acid
recovered when it is ingested as sodium benzoate.

The increase in the quantity of hippurie acid produced and excreted
can not be neglected in studying the effects of the administration of
preservatives upon health and digestion. The preservatives can only
be regarded as foreign bodies of a toxic character which the system
must eliminate. The normal burden imposed upon the kidneys in
the excretion of the natural degradation products of metabolism is
quite sufficient for the preservation of their healthy activity. The
additional amount of excretory matter produced by the administra-
tion of benzoic acid in any form can only be regarded as an unneces-
sary burden.

COMPOSITION OF THE FECES.

In the case of the young men who received benzoic acid a slight
increase in the weight of the moist feces is shown in the preservative
period, together with a slight decrease in the percentage of moisture
therein and, of course, a corresponding increase in the weight of the
dry feces. In the after period there is a marked loss in the weight of
the moist feces and a continued diminution in the percentage of
moisture, while the weight of the dry feces is slightly decreased,
returning to the amount found in the fore period. These data show
that the effect of the benzoic acid was to inhibit slightly the absorption
of food material from the alimentary canal and thus to increase the
quantity of feces excreted.

In the case of the young men receiving the benzoate of soda the
data show a slight increase in the weight of the moist feces, and also
of the percentage of moisture therein, while the amount of dry feces
excreted is the same as in the fore period. In the after period there
is a marked increase in the weight of the moist feces, with little change
in the water content, and a correspondingly marked increase in the
weight of the dry feces excreted. The benzoate of soda, therefore,
appears to have had no immediate effect upon the absorption from
the alimentary canal, but upon the withdrawal of the drug a dimin-
ished absorption took place. This is another indication of the
retarded effect of the benzoate of soda. In almost every instance
the data submitted show that the effect of the benzoate of soda
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upon the system is less marked and i1s produced more tardily than
in the case of the benzoic acid. These data do not show that the
preservative has produced any marked effect of a systematic char-
acter upon the weight and water content of the feces. The average
weight of dry feces per man per day increased very slightly (1 gram)
in the preservative period in the case of those receiving benzoic acid,
and 3 grams in the after period in the case of the six men who received
benzoate of soda. While these data are not sufficiently marked to
demonstrate a distinet effect produced by the preservative, still the
small average increase in the feces in connection with the loss of body
weight would indicate a tendency on the part of the preservative to
decrease assimilation.

THE URINE.
VOLUME, SPECIFIC GRAVITY, AND TOTAL SOLIDS.

The summary of the data for the men receiving benzoic acid shows
a very slight decrease in the volume of the urine with a slight increase
in its specific gravity, and an increase in the total solids in the pre-
servative period followed by a decrease in the after period.

In the case of the subjects who received benzoate of soda there is
also observed a slight decrease in the volume of the urine during the
preservative period, but the volume in the after period remains prac-
tically unchanged as compared with the preservative period. The
specific gravity is slightly higher in the preservative period than in
either the fore or after periods.

The total solids in the urine of those receiving benzoate of soda are
markedly increased during the preservative period, and fall again
in the after period, but do not reach the figure obtained in the fore
period. The data show but little influence upon the volume of the
urine due to the preservative, especially as during the progress of the
experiment the weather was growing warmer, and this naturally
would cause a slight decrease in volume. There is, however, a marked
tendency shown to increase the amount of total solids excreted
under the influence of the preservative.

It is evident that neither benzoic acid nor benzoate of soda has any
diuretic effect, but their influence in promoting the degradation of
the tissues of the body—that is, in increasing katabolic activity—is
plainly marked by the increase in the total solids excreted in the
urine, although the volume of the urine is slightly diminished.

SULPHUR.

Under the administration of the preservative in both forms, there
is a slight tendency to decrease the excretion of sulphur and phos-
phoric acid in relation to the quantity of nitrogen excreted, while no
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effect is produced upon the excretion of sulphates in the urine as
compared with the nitrogen excreted, due to the fact that the inor-
ganic sulphates and the nitrogen in the urine increase in about the
same ratio.

In general, there is practically no difference in the effect produced
by the preservative in the two forms on the excretion of sulphur in
the urine. A slight tendency is manifested in both cases to increase
the katabolic activities as shown by the greater excretion of metab-
olized sulphur in the preservative period. This increase is the more
pronounced when the diminution in the sulphur ingested is consid-
ered. The amount of neutral sulphur eliminated decreases through-
out the observation, while the ethereal sulphates are remarkably con-
stant. It is evident, therefore, that the increased excretion of total
sulphur is entirely in the inorganic form, which, considered in connec-
tion with the decrease in body weight, would lead to the conclusion
that the preservative tends to increase sulphur katabolism.

MICROSCOPICAL EXAMINATION OF THE URINE.

The data relating to the microscopical examination of the urine
show that the relative occurrence of microscopic bodies in the fore
period, preservative period, and after period are represented by the
numbers 64.44, 75.24, and 59.13, respectively. These figures indi-
cate a tendency on the part of the benzoic acid and the benzoate of
soda to increase the presence of these microscopic bodies during the
preservative period. This is an indication of the effect of these
bodies to increase the renal activity.

A general survey of the individual data does not show a marked
effect in the case of all these bodies, but the epithelial cells, mucous
strands, and mucous cylindroids are most markedly increased. The
activities of the kidneys are, therefore, undoubtedly greater during the
preservative period, owing to the additional amount of labor which
they are called upon to perform in eliminating the products of tissue
degradation. The microscopical examination of the urine, therefore,
further indicates the deleterious effects of both benzoic acid and
benzoate of soda on metabolism.

MICROSCOPICAL EXAMINATION OF THE BLOOD.

In making the investigations in connection with the influence of
benzoic acid and benzoates no particular significance was attached
to the blood count and for this reason the microscopical examina-
tions were confined to one test in each of the three periods—fore,
preservative, and after. The results of the examinations, how-
ever, are so significant as to render necessary another sfudy in
greater detail, which will be undertaken as soon as possible. The
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limited data obtained show a marked tendency on the part of the
benzoic acid to diminish the number of red corpuscles in the blood
(an average decrease per man of 370,000 per cubic millimeter), while
on the contrary, when administered in the form of benzoate of soda
the tendency is to increase the number of red corpuscles in the blood
to the same extent. There is also in the latter case a slight increase
in the number of white corpuscles.

In one instance in the administration of benzoic acid the number
of red corpuscles was increased, while in two instances in the admin-
istration of benzoate of soda the number of red corpuscles was
decreased. Therefore, in the interpretation of the data these facts
must be kept in mind. While the general effect of the benzoic acid
appears to be to diminish the number of red corpuscles, and that of
the benzoate of soda to increase the number, there are marked excep-
tions in the individual data. It may be further suggested in this con-
nection that the tendency to increase the red corpuscles shown by
the benzoate of soda may have been due to the increased alkalinity
of the blood, induced by the soda, rather than from any specific
action of the compound as a whole. -

NITROGEN METABOLISM.

The percentage data show an increase in the nitrogen excreted
both in the urine and in the feces during the preservative period,
and there is a decrease in the after period in each case, with the excep-
tion of the nitrogen in the feces for those members who received ben-
zoate of soda. While the average data do not show any marked
disturbance of the nitrogen metabolism there is a uniform tendency
to decrease the nitrogen balance, although the amounts ingested were
slightly increased. The average data for the eleven men show an
increase of 2 per cent in the preservative period of the amount of
ingested nitrogen excreted in metabolized form, indicating a ten-
dency to increase to this extent the katabolic activities, while the
increase in the feces points to a decrease in nitrogen assimilation.

PHOSPHORIC ACID METABOLISM.

The summarized data in this case indicate a tendency on the part
of the preservative in both forms to increase the percentage of phos-
phoric acid excreted in the feces, the increase being much more marked
in the case of those receiving benzoic acid, the increase in the case of
those receiving benzoate of soda occurring chiefly in the after period.
There is but little change in the metabolized phosphoric acid excreted
in the case of those who received benzoic acid, the percentage data
showing a slight decrease in the preservative period and a very
marked decrease in the after period. In the case of those who re-
ceived benzoate of soda there is an increased excretion of phosphoric
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acid in the urine in the preservative period and a marked decrease in
the after period. These figures indicate, therefore, that the benzoic
acid, either in the form of the free acid or as benzoate of soda, tends
to increase the phosphoric acid in the feces, which effect is continued
to a marked degree in the after period. In other words, a decrease in
the assimilation of phosphoric acid is produced. On the other Land,
there is practically no tendency to increase katabolism in this instance,
the slight increase in the excretion in the urine in the case of those re-
ceiving sodium benzoate being followed by a marked decrease in the
after period to an amount less than in the fore period. There appears
to be a slight disturbance of the normal metabolism of phosphorie
acid.
SULPHUR METABOLISM.

These data show in an unmistakable manner that both the benzoic
acid and the benzoate of soda increase the excretion in the feces and
in the urine, thus establishing the effect of the preservative in de-
creasing the assimilation of sulphur and slightly increasing the sul-
phur katabolism. In the case of those receiving benzoic acid there is
a tendency in the after period to return to the conditions of the fore
period, while in the case of the members who received sodium benzoate
there 1s a further marked increase in the after period. The in-
creased excretion of metabolized sulphur is considered in detail under
the special studies on the urine.

Tasre XVIIL.—Comparative summary of principal determinations made, Series VIII1.a

' Sodium benzoate calculated

Benzoic acid (Nos. 1-6). b . as benzoic acid (Nos. 7-12).

Data. | ottt il | p _
Fore ! ;‘;:s?' After Fore : : :;‘;Sif,:‘  After
| period. period. | period. | period. period. i period.
Boady whight (KHOR) 5iz. e vl ik vaeits 62. 10 61. 62 | 61. 16 64. 24 64. 02 63. 66
Blood (averages per man): l
Red corpuscles (per cubic mm). . ....}5,249,000 4,878,333 5,229,167 4,943,333 5,320,833 | 5,280, 833
White corpuscles (per cubic mm) .. .. 7,567 7,202 6, 583 7,322 7,461 6,704
Composition of feces:
WelRht (ETRIIB) - oo oavonsrvssnsicrhss 74 76 68 74 77 89
Watercontent (percent)............. 75. 37 74.78 73.84 | 75. 72 76. 56 76. 72
Dry matter (BYAMIE) .. cc.cansvoknsss o 18 19 18 18 18 21
Urine:
NOLOEEE COY - o' e domienah SR e 997 092 922 1,248 1,206 1,205
Microscopic sediment (per cent of
relative occurrence)c................ 64. 44 75. 24 00, 18 LI e Valon e dnincs slus A Soe.in &
Sulphur, as 8O3 (grams)— ‘
NOUBERL - oo ot ot s e A A . 327 . 289 . 238 . 304 . 278 « 237
L BaTs by 4 DR W RIS e R 1. 762 1. 840 1. 729 | 1. 765 1. 8556 1.770 |
e e T R e RS T . 158 . 156 .148 | . 155 . 1562 . 139 |
ORI I8 e R e BT e e ‘ 2. 247 2. 285 2.112 2.223 ‘ 2. 281 2. 146
Metabolism (percentage results): ‘ »
Nitrogen- |
Nonmetabolized (feces)........... | T7.69 8. 01 7.68 | 6. 03 7.00 8 54
Metabolized (urine).......... Pl 86. 82 87.70 85, 61 79.78 82. 657 81. 69
l'hnsph()ri(' acid 1 ;
Nonmetabolized (feces)........... ‘ 26. 56 20. 65 29. 08 | 28. 59 28. 61 34.73
Metabolized (urine).............. 63. 66 63. 27 58. 06 | 55. 95 56, 42 52. 56
Sulphur | I ,
Nonmetabolized (feces).......... 0.76 10. 58 10. 42 | 8. 62 9. 23 1. 756
Metabolized (urine).............. 79.16 (| 82.19| 8.8 | 7321 76.78 78. 50

@ Omitting fourth preservative subperiod, b Omitting No. 3. ¢ Nos. 1 to 12.




BENZOIC ACID AND BENZOATES. 1293

GENERAL CONCLUSIONS.

From a careful study of the data in the individual cases and of the
summaries of the results, it is evident that the administration of
benzoic acid, either as such or in the form of benzoate of soda, is
highly objectionable and produces a very serious disturbance of the
metabolic functions, attended with injury to digestion and health.

As in the case of boric acid, salicylie acid, and sulphurous acid,
this injury manifests itself in a number of different ways, both in the
production of unfavorable symptoms and in the disturbance of metab-
olism. These injurious effects are evident in the medical and clin-
ical data which show grave disturbances of digestion, attended by
phenomena which are clearly indicative of irritation, nausea, head-
ache, and in a few cases vomiting. These symptoms were not only
well marked, but they were produced upon healthy individuals
receiving good and nourishing food and living under proper sanitary
conditions. It i1s only fair to conclude, therefore, that under similar
conditions of administration of benzoic acid or benzoate of soda in the
case of weaker systems, or less resistant conditions of health, much
more serious and lasting injury would be produced.

It was also noticed that the administration of benzoic acid and
benzoate of soda was attended with a distinet loss of weight, indic-
ative of either a disturbance of assimilation or an increased activity
in those processes of the body which result in destruction of tissue.
The production of a loss of weight in cases of this kind must be
regarded as indicative of injurious effects.

The influence of the benzoic acid and benzoate of soda upon
metabolism was never of a character indicative of a favorable change
therein. While often the metabolic changes were not strongly
marked, such changes as were established were of an injurious
nature. It is evident that the administration of these bodies, there--
fore, in the food tends to derange metabolism in an injurious way.

An important fact in connection with the administration of these
bodies is found in the efforts which nature makes to eliminate them
from the system. 1In so far as possible the benzoic acid is converted
into hippuric acid. There is a tendency usually manifested, how-
ever, to retain the benzoic acid in the body for a notable length of
time, and this 1s much more marked in the case of benzoate of soda
than in the case of benzoic acid.

While the administration of both these bodies, therefore, is un-
doubtedly harmful, the injurious effects are produced more rapidly
in the case of benzoic acid than they are in the case of benzoate of
soda; the data, however, will show that the total harmful effect
produced in the end is practically the same in both cases, hence

23300—DBull, 84, pt 4--08 17
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there appears to be no reason for supposing that the administration
of the preservative in the form of benzoate of soda can be justified
by any argument relating to the less injurious effect thereof upon
health.

The occurrence of microscopic bodies in the urine is undoubtedly
increased under the administration of benzoic acid in both forms,
thus showing conclusively the tendency to stimulate the destructive
activities of the body.

Coming to the final consideration of all of these different phases of
the subject, there is only one conclusion to be drawn from the data
which have been presented and that is that in the interests of health
both benzoic acid and benzoate of soda should be excluded from food
products. This conclusion is reached independently of any con-
sideration of the conditions which it is alleged surround the processes
of manufacture and which result in the demands of manufacturers to
be allowed to continue the use of these substances. This is a subject
which must be discussed from an entirely different point of view and
has no bearing whatever upon the general conclusions which have
been reached, namely, that both benzoic acid and benzoate of soda
are bodies which, when added to foods,*are injurious to health.
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