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INVESTIGATIONS INTO THE JAIL
DIETARIES OF THE UNITED
PROVINCES.

INTRODUCTION.

HE investigations herein recorded have engaged the attention of the staff’

of the Physiological Department of the Medical College, Calcutta, during

all the time that could be spared from official duties. The work began in July

1909, immediately after the conclusion of the investigations on Bengal Jail

Dietaries,* and has lasted just a year. As in the case of the Bengal Jail

Dietaries, the investizations have been carried out on the initiative, and at the
expense, of the Sanitary Department of the Government of India.

Owing to the fact that there were no lahoratories suitable in the United
Provineces the work had to be done in Caleutta. This entailed a considerable
amount of travelling as may be judged from the fact that the jail nearest to
Calecutta worked in was over 500 miles away, and the most distant over 800
miles from the laboratory.

Historical.

Under this heading in our acecount of the investigations on Bengal Jail
Dietaries we referred to certain important papers on the subjeet of the dietaries
of Indian Jails. In discussing these papers we pointed out the fallacy
of assuming that the chemical analysis of food-stuffs afforded a direct measure
of their nutritive value. The diet scales laid down for Indian prisons have
bheen worked out from the chemical composition of the available food-
stuffs, and for the United Provinces in particular the combinations have been
so arranged in the several dietaries as to present a practically constant intake
of nitrogen and carbon—the nitrogen not to exceed 2823 grains nor to be less
than 277'8 grains. That ‘is, no account is taken of the source from which the

! Four Assistant Surgeons were employed on the enguiry :—
Batis Chandra Banerji, L. M.8., Assistant Professor of Physiology.
Lal Mohan Ghoshal, L.M.8., e =
Madan Mohan Dutta, LALS, } Demnonstrators, Physiological Deputment, Medieal Collage, Caleutta.
Rajendra Kumar Roy, LS., Attached for duty.

¥ Brientific Memoirs, No. 37.
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nitrogen is derived or whether presented in a form easily made use of ; so long
as the actual quantity present in a diet comes up to the standard it does not
matter seemingly what the source may be. The present inquiry aims at
estimations of the percentage absorption of nitrogen shown by the different
food-materials and the framing of diet scales based on the knowledge thus
obtained, 4.e., on their actual nutritive wvalue and not on the gross chemiecal
composition of the food-stuffs available.

We further pointed out that the standards of the diet scales of Indian
prisons appear to have been adapted from the dictaries of English Loeal
Prisons, adjusting the quantities of their proximate principles for the difference
in weight between English prisoners and Indian priscners. This method we
have shown to be fallacious with rezard to the food-stuffs in use in Bengal
Jails, and in the present publication, we shall bring forward plenty of
evidence to disprove its correctness when applied to the food-stuffs of the United
Provinces. We stated that, if the proximate principles of the materials enter-
ing into the composition of Indian diets were absorbed in the same proportion
asis the case in European diets, this method of framing diets and of ealeulating
their nufritive value would be permissible. But the absorbability of the
ultimate alimentary principles of Indian food-stuffs is very far from being
identical with that of European food-stuffs, so that, while the gross intake
may be identical in the two types of diet, the amount of protein absorbed from
each may be very dissimilar. In his Memorandum' on the Dietaries of
Labouring Prisoners in Indian Jails, Lewis traces the history of the different
scales of dietaries for Indian prisons and gives their value in the different
alimentary constituents, contrasting them at the same time with the adapted
English Local Prisons scales.

In 1877 an Indian Jail Conference, assembled at Caleutta, adopted the
following resolution suggesting the introduction of a new scale of dietary for
labouring prisoners : —

* * % * * 2 . * * * * = *

(2) That the following scale be laid down as maximum for adult male pri-

soners sentenced to hard labour :—
(1) Grain 26 ozs. (including four ozs. pulse) in the form of sifted
flour, or 26 ozs. in the case of wheat, rice or barley.
(2) Green vegetables, 6 ozs.
(3) Fatty matter, 1} ozs.
N, B —Whenever it may be considered necessary, 4 oza. meat or fish, or an equivalent of milk, may be given

instend of 4 ozs. of grain.
* * L 2 *® £ £ 3 E 3 ] & o ]

"1 A Memorandum on tha Dietaries of Labouring Prisoners in Indian Jails. By Sargeon-Major T. R. Lewis,
M.E., F.E.5 Anmnual Report of the Sanitary Commissioner with the Government of India for 1880, page 159.
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Lewis states that a comparison of the scales of diet recommended by this.
Conference with those approved by the Committee of 1804, shows that the
main difference consists in the adoption of the prineciple that the issue of
animal food should be left to the discretion of the local jail authorities instead
of making it a compulsory article of the labouring and under-trial dietary. In
doing this it would seem the Conference was influenced by the satisfactory
experience furnished by the jails of the North-Western Provinces and Oudh and
also of the Central Provinees, of the dieting of all prisoners without the
issue of any animal food whatever. ]

The diet scales in force in the North-Western Provinces and Oudh —now
United Provinces—jails as stated by Lewis appeared to be very much the same
as those at present sanctioned in the jail code. From a swmmary of their
nutritive values Lewis observes, “ The adapted English seales are, under every
heading, considerably smaller than the average nutritive value of the North-
Western Provinces® dietaries : the latter may, indeed, be said to be practically
identical with the actual English scales. So that if weight have any influence
on the food requirements of the body, it may be assumed that the labouring
prisoners in these provinees are, weight for weight, considerably better fed than
lahouring prisoners in England.”

The following statement taken from Lewis’ Memorandum brings out the
points clearly : —

3 MOKTHE AND UNDER, OVER 3 MONTHS.
Protetn. | jyaree. | Fob | Protein | yoaras | Fat
|
L] OZS, 0E8. Rz 0z OZs,
Average nufnitive walue of United
Provinees diets for  labouring | |
prisomers . . . - | 266 1683 108 308 1056 L1
Averaze nutritive value of Engliahl
Loeal Prison scala i 313 1§22 | 102 391 19-67 157
“ Adapted” ditte . .
2-37 12-30 LA 206 1492 104
: |

The jail authorities in those days, as at present, did not limit themselves to
the recognised scales but adopted many others in practice. Most of these raised
very considerably the intake of the several ingredients, thus making the excess
over the adapted English scale even more marked than with the oflicial dietaries,

B 2
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Thus the chemical analyses of the several diet scales for labouring prisoners
in force in the North-Western Provinces and Oudh jails on the average gave a

-daily value of :—
3 months and under. Over 3 months,
Nitrogen . « 154 grains. 275 grains.
Carbon . . 4361 5128,

While the average intake from diets actually issued to labouring prisoners during
1880 in six Distriet and in six Central jails worked out to be :—

3 mondhs and wnder. Over & mondhs,
Nitrogen . 233 grains. 824 grains,
Carbon . R %) 5208

These figures should be contrasted with the following summarized statement
reproduced from Lewis' Memorandum :—

Nutritive value of the principal dictaries af present dn force for labouring prisoners in

Lnglish Jails,

ALIMENTARY FRINCIFLES. N“TM:I:‘BI;:L“ i
Diet Seales. i 3 = —i
Protein. | Carbohydeate, Fat. Nitrogen. 2 ‘Carbon.
s, oI, 0zs,
Coxvier Prisoxs,
1. Light labour . - - 328 l 1624 126 226 4,853
2. Industrial labour : : : HE [ 1709 147 243 4,648
3. Hardlabour . . . g8z | 1859 152 263 5,013
Locan Prisoxs.

1. Hard lsboar, 1 —4 months 313 1622 1103 216 4,238
2, Hard labour, over 4 months : 391 1967 137 270 5,204

Tt will be, therefore, evident that so far as proximate principles are con-
cerned the diet scales of the North-Western Provinces and Oudh are superior to
those in force in English prisons. Lewis computed that the nutritive value of
the prineipal maximum seales should be sufficient for prisoners weighing 147,
182 and 164 Ibs. judged on the basis of the English Loeal Prisons standard, #iz.,
270 grains of nitrogen for a body weight of 145 lhs. Seeing that the average
weight of the prisoners in the United Provinees is between 110 and 120 lbs.,
the scales do appear very excessive. Lewis lays his finger on the weak point,
when he states, “ That chemical analysis, however exhaustive, can only afford
such information as will enable a proximate estimation to be formed of the
nutritive value of any food seeing that it is not only what nutriment a parti-
cular food-stuff contains, that is of moment, but also what portion of it can
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readily be digested and assimilated by the body. In a diet, composed entirvely
of vegetable substances, the quality of the cooking is of much more importance
than it is in animal food dietaries, seeing that a large proportion of nutriment
confained in cereals and pulses is enclosed in extremely resistant, indigestible
envelopes, which, if not effectually disposed of by proper cooking, defeat all
attempts on the part of the digestive organs to profit by the food. Tn the
endeavour which has been manifested by many framers of jail dietaries to raise
the proportion of the nitrogenous element without necessitating a correspond-
ing increase in the earbonaceous, a large addition to the pulses has been a
favourite mode of meeting the requirements of a view which presupposed the
rapid waste of muscle during exercise; but it is questionable whether so
large an amount of nitrogenous material does not in reality deteriorate the
value of the diet on account of the inereased work thrown on the exeretory
organs in getting rid of a portion of the nitrozenous elements which the system
does not require and which, to a certain extent, acts more as an irritant than as
a food. In some cases, however, the excess of nitrogenous elements is given
in the form of parched, or otherwise imperfectly cooked grain, so that if is
probable that a large proportion of the contained nufriment will not be assimi-
lated. On several grounds, therefore, the addition of undue proportion of
pulses,—and especially ill-cooked pulses—is a doubtful advantage, and may be
even injurious.

‘We have nothing further to add to this, except to state that the results of
all our work in Bengal jails and in the jails of the United Provinces have
been to confirm the above opinion expressed by Lewis in 1881, long before any
experimental work on the absorbability of the protein of Indian food-stuffs had
been done. The chemical composition is of very little value in determining
the amount of nitrogen that will be absorbed from the food-stuffs in use in
Indian jails, and no reliance can be placed on diets framed on the basis of the
gross quantities of proximate principles offered so far as the absorption of
nitrogen is concerned. For example, let us take two of the diets officially sanc-
tioned for the jails of the United Provinees, offering an approximately close
intake of nitrogen, and contrast the actual result obtained experimentally :—

Diet 1. Diet 2.

Composed of juar, wheat, arhar Composed of wheat, bajra,
dal and vegetables offering arhar dal and vegetables
16*79 grms. nitrogen shows offering 16552 grms.
12:7438 grms. nitrogen absorbed, nitrogen shows 1057 grms,
or 759 per cenb of the nitrogen absorbed, or G3+%
nifrogen of the diet. per cent. of the nitrogen of

the diet.
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In the experimental work earried out with different food-materials in order
to ascertain the percentages of the nitrogen of those food-stuffs undergoing
abszorption, numerous examples of the same condition will be met with, and
ample evidence will be afforded that the amount of nitrogen offered in a diet
is no eriterion of the level of nitrogenous metabolism attained on that diet.

For this reason alone it is quite impossible to frame diets, composed of
Indian food-stuffs, whose chemical composition is similar to those in use in
Europe and expeet that a similar degree of absorption will take place. Tt is,
therefore, evident that any adaptations from the English prisons scales, as
suggested by Lewis, or from the prison dietaries of Secotland, as suggested by
Macnamara,' are wrong in prineiple as they make no allowance for the great
difference in the absorbability of the nitrogen of European and of Indian food-
stuffs.

Further, much of the eriticism aimed at the Indian jail dietarvies, with a
view of showing how excessive they are for prisoners of an average weight of
110 1bs., falls to the ground, asit is mainly based on the fallacy that an
equally good absorption will be obtained with Indian as with European food-
materials.  That absorption from the two classes of food-stuffs is very different
and very much to the disadvantage of the Indian, may account for the faet
that no action has been taken to reduce the gquantities of the food-materials
entering into the composition of the Indian dietaries despite several strong
recommendations to that effect.

Experience had shown that, while the diets did appear most excessive,
lesser quantities had not been satisfactory, or at least that the mortality rate
has shown a gradual decrease as the prisoner has been better fed. The decrease
in the death rate is probably much more intimately connected with the
advances made in Sanitary Science than with the dietary changes during the
last 50 years: however, the history of Indian Jail dietaries points fo increases
in. the quantities of thé food-materials as a rule to meet some exceptional out-
break of sickness and increase of mortality.

The Scope of the Present Enquiry.
The present investigations deal with the—

{1) Chemieal analysis of the food-materials in use in the jails of the
United Provinces.

(2) Estimations of the quantities of each proximate principle offered in
the several diet scales.

! Notes un the Indisn Jail Dictaries with special reference to the Punjab. “By Major R.J. Macoamara,
LM.5., 1904.
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(3) Determinations of the co-efficients of the absorption of the nitrogen
of the food-materials in use,
(4) Chemical examination of the excrefa.
(5) Determination of the average level of nitrozenous interchange per-
mitted by the jail dietaries.
(6) The suitability of the diet scales at present in force with sugzgestions
for their modification.
(7) The evidence afforded by the physical development of the people on
the effects of the level of nitrogenous interchange.
The estimation of the nutritive value of the dietaries and the determina-
tlon of the co-efficient of the nitrogen absorption of the food-stuffs have azain
taken up the greater portion of the time that could be spared to the enquiry
from official duties. Owing to the composition of the diets in the United Pro-
vinces being more or less similar to vegetarian diets in Europe, and owing to
the fact that they did not present the huge bulk of the Bengal diets, we had
not the same difficulties fo contend with as in the work in Benzal. We did
not find the bulk interfering as in Bengal, and were therefore able to make use
of the ordinary methods of procedure for the determinations of the percentages
of nitrogen absorption from the food-stuffs entering into the composition of the
dietaries.

The investizations that have been made in Europe and America would
appear to show that the food-materials in use in these countries have a high
percentage of ahsorption for the several proximate principles, Thus Rubner
and Atwater's' fizures give :—

Meats

Fish - : - . 91-95% of protein absorbed.
Milk

}.hize . . - . - * . Eﬂ% ¥ 1 r
Rice . ] L * L] L} * 54% N ¥ n
PE‘:’IS i ' * . ' * ® Sii% 1] 1] 3]
BEEnE - - # * * L] L] TD% FH 2 b
Whole wheat bread : g - »  BOR% i »
Potatoes

Cahbnggeg - B *, . . B1-81 &% " ”» ”
Carrots

Later figures by Atwater place the average absorption of the protein of
legumes at T6 % and of cereals from 83-859,

 Of the food-stuffs entering into the composition of the dietaries of the

United Provinces, peas, beans, wheat and vegetables arve the only materials

! Food and the Principles of Dietetics.—R. Hutehison, M.I).
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likely to be included in European diets. The results of our investigations show
percentages of protein absorption for these food-materials approximately
similar to what has been obtained in Europe and America. The food-stuffs
peculiar to the dietaries of the United Provinees, on the other hand, show very
poor co-efficients of nitrogen absorption. It will be found that few of them
exceed 60 per cent., most being between 50 and 60 per cent. What the ex-
planation of this is we are unable to say, but, as suggested by Lewis, in all
probability the method of eooking has a considerable influence on the absorp-
tion of their nitrogenous constituent.

The results of observations where the diet included considerable amounts
of the pulses confirm the opinion expressed by Lewis as to the doubtful advan-
tage of the addition of an undue proportion of pulses to make up dietaries to a
given standard of protein intake.

In connection with this work on metabolism there is nothing more strik-
ing in observations on the urine and fweces of Europeans and natives of India,
respectively, than the low percentage of nitrogen in the urine of the latter as
compared with the former, and the small quanfity of feces in the case of the
European, giving at most an average of 2 grms. of nitrogen per day compared
with the large mass of feeces in the case of the native of India, giving quantities
of nitrogen varying from 4 to 7 grms. per day. Later on we shall discuss the
framing of suitable dietaries for the jails of the United Provinces, but it will
readily be admitted that no diet could be accepted as anything approaching
suitable that entailed such waste of precious material as that represented by 6
or 7 erms. of nitrogen daily in the faeces.

The work carried out on the analyses of the exereta includes estimations
of the absorption of carbohydrates which we shall discuss later in connection
with suitability of the present diet scales. At present all we need say is that
the dietaries in the jails of the United Provinces do not present the excessive
quantities of earbohydrates whieh form an outstanding feature of the Bengal
Jail dietaries. Neither do we see such manifest signs of intestinal fermentation
amongst the prisoners of the United Provinces as met with in the Bengali; so
that the loss of potential energy of the dietaries, through the conversion
of carbohydrates into carbon dioxide, acefic acid, lactic acid, etc., within the
intestinal canal, is probably much less than is the case with prisoners on
diets of the Bengal type. :

No examination of the absorption of fat was carried out. The amount of
fat entering into the composition of the jail dietaries of the United Provinces
is very small, only a few grms. being added to that already contained in the
food-materials. As fat forms so unimportant an element in the composition
of the diets it was not considered necessary to lessen the time that could be
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spared to other more important parts of the enquiry, by carrying out numerous
investizations of a tedious nature on the fat in the feeces. We shall conclude
what we have to say regarding the scope of the present enquiry by giving a
short, concise

Account of the work done.

1. All the different food-materials in use in the dietaries of the United
Provinees have been analysed. The method adopted was to analyse the food-
materials entering into the composition of the dietaries whose nutritive value
was being examined. Tt will be found in the tables giving the results of these
analyses that considerable differences were met with in the values of the proxi-
mate principles of the same food-material in different jails, or even in the same
jail with different samples of the same food-stuff. This is probably due to
several different causes such as difference in moisture, degrees of cleanness, state
of preservation of the seeds, locality of growth, ete.,, but the most important
element in determining differences in chemical composition appeared to be the
degree of contamination with foreign grains. It was practically impossible to
get anything approaching pure samples of the different cereals, or even pulses
in the different jails visited. A sample of wheat would be found to contain
plenty of barley, usnally different pulses and millets. Similarly, a sample of
arhar dal might contain juar, bajra and other seeds. As the jail authorities
make use of second quality of food-stuffs, the materials obtained in jails are
never pure, Our analyses present the percentages of proximate principles as
found in the jail samples and as actually used by the prisoners, and, except
where otherwise stated, are analyses of second quality material or even of a
quality more inferior still. This contamination, looked on from one point
of view, may not be altogether an unmixed evil, as it may happen that the
foreign grain or pulse may have the effect of raising the protein content and
also to some extent the co-efficient of nitrogen absorption. Thus, for example,
a pure sample of barley would show about 8 per cent. of protein and an absorp-
tion of about 54 per cent., while a sample of barley contaminated with wheat
may show up to 950 per cent. of protein and an absorption of 58 per cent.
The draw-back is that wheat, being the most expensive of the food-stuffs in use,
contamination of wheat by any of the other materials means a dead loss to the
State in cash and a lowering of the nutritive value of the diets to the prisoners.

This part of the work required about
100 Kjeldahl's estimations of nitrogen
60 determinations of carbohydrate
50 determinations of fat.
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In all 35 different samples of food-stufls, obtained from five different jails
in the United Provinces, were analysed.
2. Investizations were carried out in the following jails:—
Benares Central jail; Agra Central jail; Naini Central jail, Allah-
abad ; Lucknow Central jail ; Mainpuri District jail.
3. The number of prisoners in the different jails who were under obhserva-
tion in the investizations were :—

Benares Central Jail.
18 prisuner:q under cheervation for 33 {]:31,':5..
20 1 7] £33 18 16 T

Total 38 prisoners under observation for 48 days.

Agra Central Jail.
30 prisoners under observation for 38 days.
2b L] EH i) 2 14 E
Total 55 prisoners under observation for 52 days.

Naini Central Jail, Allahabad.
20 prisoners under observation for 38 days.

15 EE | L] b 2 ]'6 3
Total 35 prisoners under observation for 54 days.

Lucknow Central Jail.
Total 20 prisoners under observation for 22 days.

Mainpuri District Jail.
Total 20 prisoners under observation for 24 days,

In the investigations on the Jail Dietaries of the United Provinces we had
168 prisoners under observation for over 200 days. During this time the
prisoners were isolated, their dietaries arranged, cooked, and distributed by us
and their excreta collected for analysis,
4. Chemical analyses—
(¢) Determinations of the total nitrogen.
1,100 XKjeldahl's determinations of nitrogen in connection with
the urine and fmces,
100 Kjeldahl’s determination of nifrogen in connection with
analyses of food-stufls. '
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The estimations of the nitrogen of the urine and fweces were usually done in
duplicate, those connected with food analyses were usually in triplicate.
(6) The total chlorides were estimated in all samples of urine
analysed for total nitrogen, about 300 estimations,
(¢) Examinations of the fieces for carbohydrates were carried out
with B0 samples—the prisoners being on different diets.

Besides this 60 determinations of the carbohydrates of food-stuffs were made
and 50 fat estimations.

. Methods of work.

5. The methods made use of in the investigations were the same as those

found satisfactory in the inguiry on Bengal Jail Dietaries.”

(@) Analyses of food-stuffs and excreta. The protein estimations were all
carried out by Dyer’s Modification of Kjeldahl's method, using in
addition a few drops of weak solution of phenolphthalein in the cross
tube leading from the distillation flask, This re-agent turns red as
soon as the ammonia begins to come over and remains red until the
last trace has been expelled by the heat, when the colour disappears.

The analyses and estimations of other constituents of the urine, freces

and food-stuffs were carried out by the ordinary methods deseribed in text-
books and eall for no comment.

(b) The method of procedure in earrying out the investications on prisoners
was the same as that followed in the enquiry on Bengal Jail Dietaries.

Batches of healthy picked prisoners —usually five, six or ten men—were

isolated during the period of observation. The excreta from the individuals
of the batch were pooled, two samples each of the urine and feces were
put up for nitrogen. The procedure with regard to the feeces was as follows :—

The batches of prisoners were put on the diets under investigation for

two or three days before any collection of fmces was made. After this
interval to accustom them to the diet, a large dose of powdered charcoal was
given the first thing in the morning on an empty stomach, the diet to be
investicated was then continued for the period—usually six, seven or ten
days—when charcoal was again administered. The fwmces passed during the
period were collected and pooled daily, the pooled fweces were thoroughly mixed
by stirring with a large iron spoon for an hour continuously. Then two
samples were accurately weighed and put up with strong sulphuric acid in
elass-stoppered bottles and packed for fransit to the laboratery. We collected
the blackened fweces at the beginning of the experiments and left out
those blackened at the end of the period: this gave us exactly the freces

\ Belentific Memoirs, No. 87 G

o 2
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-corresponding with the food taken during the period of observation. An
example will make this clear. Supposing an observation had been begun
on the first of October by placing a batch of five prisoners on a known
diet, They are kept on this diet during the 1st and 2nd of October;
on the morning of the 3rd of October each prisoner in the batch is given
charcoal, and the same diet continued to the end of the observations. Now
on the 4th of October a certain number of the prisoners will pass blackened
stools, these will be colleeted and only these (except any passed after
the blackening has disappeared). On the 5th October the remaining
prisoners will pass blackened fmces and afterwards uncoloured fmces, all
will be collected, mixed, weighed and samples taken. Shortly, at the
beginning of the experiment we begin the collection of the fmeces with
the blackened stools, which correspond with the food taken on the 3rd
of October. At the end of the experiment, say on the morning of the
10th October, we again give charcoal: now ihe process is reversed and the
fieces are collected up to the time the blackening begins—the blackened not
being included. This method gave very good results in our hands: the
prisoners soon learned what was required of them and were able to give a
considerable amount of assistance.

The stirring for an hour had the effect of allowing for a great deal of
evaporation of moisture, besides mixing the pooled fmees very thoroughly.
This permitted us to obtain reliable samples of the pooled material, and the
evaporation of moisture made it easier for accuracy in their weighment.
On analysis the two samples were found to give practically identical figures
for the amount of nitrogen in the stools passed per batch daily.

(¢) The feeding of the prisoners was carried out on the following plan : —

The food-materials to be used in the complete investigations in a jail were
obtained from the store in bulk and kept privately by us. This was necessary
in order that the same quality of food-stuffs should be given throughout a
series of experiments: so that having found, for instance, the co-efficient
of absorption of the nitrogen of the wheat in use at the beginning of a series,
we should not discover half-way through that a new consignment of wheat was
to be used as the old had been consumed. From our store each day the
ration for each man was earefully weighed out: this was cooked in a room or
cook-house set apart for our use alone and under the eye of the officer in
charge of the feeding of the prisoners. After being cooked the rations were
weighed again and then distributed to the prisoners. Anything over was
weighed, its value in a dry form caleulated and deducted from the total
intake. The total value in proximate principles of the daily intake was
determined by analyses of the food-stuffs actually used in the experiments,
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In the work on the nutritive wvalue of the dietaries of the United Pro-
vinces we have relied almost entirely on the accurate determination of the
nitrogen intake and the output of nitrogen in the freces—the difference between
these being the amount absorbed and undergoing metabolism. Although
the amount of fmeces passed by the prisoners in the United Provinces is very
large, we did not experience the same difficulty in separating the feeces
-curresponding to the diet given, as with Bengal prisoners. In Bengal Jails—
at least in those where rice, dal, and vegetables form the diet—the prisoners
pass exceedingly fluid stools ; this was not the case to anything like the same
extent in the United Provinees, so that separation of the fmces with charcoal
was quite easy.

This concludes all we have to say of an introductory natare, and completes
our short sketch of the history of the dietaries in jails of the United
FProvineces. Before proceeding to give an account of the practical work we
desire to offer our best thanks to those officers of the Jail Department in
the United Provinees with whom we have come into contact during the
investigations.

The Inspector-General of Jails, Lieutenant-Colonel MacTaggart, I.MLS,,
has assisted us greatly by showing an interest in the work and giving us a
free hand in making whatever use of the jails found neeessary. ‘The
Superintendents of the different jails, where the investizations were carried
out, could not have done more to assist us than they did. To them—Lieutenant-
Colonel Henderson, Agra ; Lieutenant-Colonel Gray, Benares; Major Prawl,
Lucknow; Captain R. Steen, Mainpuri, and Captain Palmer, Naini,—we are
deeply indebted for their many kindnesses and for their everwillingness to
comply with our many demands on their time and energy. Without their
active co-operation no possible hope of suceess could have been entertained.

To the late Lieutenant-Colonel Leslie, C.L.E., IM.8,, 'Sanitary Comunis-
sioner with the Government of India, the originator of the present enquiry, we
owe a deep debt of gratitude for valuable advice and assistance not only
during the practical investigations but also with the production of the reports
connected therewith. His critical examination of the text of our first report
and verification of the results as worked out, demand from us complete
acknowledgment.

In the production of the present report we have had the able assistance of
the Acting Sanitary Commissioner with the Government of India, The Hon'ble
Surgeon-General C. P. Lukis, C.8.1., I.M.8,, to whom we tender our grateful
thanks for a careful and thorough reading and correction of the text.

—
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CHAPTER .

The Food-Stuffs of the Jail Dietaries of the United Provinces.

The dietaries in force since 1877, and probably earlier, are derived entirely
from the vegetable kingdom, The food-materials consist of Wheat, Bajra,
Juar, Barley, Makka, Marua, Rice, Gram and the pulses, vegetables and oil.

We extract from the Jail Code the different diet seales laid down for native
prisoners, with the notes and explanations attached thereto.

Diet scales for Native Prisoners.

Scare No. 1.

Nitrogen, 280. Carbon, 5,268°7.

|
Cereal |

1 i "i" o E 1 1 Fi:l' : .
Days of week. % b | Dal | il | Ol | Chili | Salt . | Aatiscorbutic,
nation,

Chtks. | Chiks. | Chiks. | Chiks, Ko. | Graina. | Chiks.

Sonday . . 14 1 a3 | | 1 150 5 From 1st April
g : £ to lst Novem=-
ber a daily
Monday - . 14 1 3 g% 1 160 B Iat!unl of e‘_il!wr
| oz. lime=juice,
(V] grains
Tuesday . . . 14 1 3 7% 1 | 162 [ .d::r:fiur', 70
grains Pufwa,
or 140 groins

Wednesday .« .| 14 1 3 | T 150 5 tamarind  pulp
shonld be given.

TRty . . | 14 1 & O e 1 150 5

Priﬂay - . . 14 1 3 i‘; 1 IW 5

Satarday . .| 14 1 3 e 1 | 150 5
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The 14 chittacks Cereal pulse combination is invariably to be made up
according to the subjoined table :—

E PRINCIPAL. | Anjoyanr, |
o Grain. Quantity. .: Grain, Quantity. | i
A e T el AN MY el

A d .I Wheat . [11 Chr!tuek:!Bar!uy .|8 Chittacks | 14 Chittasks.

E ot R L e R I R T D

C - « | Makka .12 - o . | 2 " 14 "
Highest Nitrogen | D - « | Marna 11 - o .IE} - 14 -
L.;.ﬂfﬂ Nitrogen | E o | Wheat .[11% Gram .!E«} ,, 14 "
cfﬁ'cﬂmﬁh F o w|duar. 1, | Puolm 3 i L U

G ; . | Barley « {11 o Wheat «|8 - 14 a

H . .Iﬁ“ : ‘| 10 . 5 | 3 - 14 »

Nore.—Any two of the above may bo combined by taking half of cach principal and half of each adjovant; thus,
P.’;“_ will give Bajra 6 chittacks + Makka 6 chittacks + Palse 2 chittacks equals 14, or _*‘;_"-‘ will give Wheat £}
chittacks + Barley T + Pulse 1} =14 If rico is cheap it may be used in the form of bread or boiled as Ehichri, in
either case the combination shoald be AT that is, Rice 5} + Wheat 74 + Bacloy 1 =14, When tho Rico s given

as Khichri the Wheat and Barley are to be given as bread.

ScarLe No. II.

Nitrogen, 210. Carbon, 4,688°7.

Cereal ¥ Iq ] i Fire= -
Days of week. eombis Dal. “ﬁg_ 5; 0il. Chillf. Salt. 3. Antiseorbutic.
Chtks. | Chtks. | Ohtks. | Chtks. No. | Grains. | Chtks.
Bonday . . .| 18 1 b w 1 | 1i0 5 | From 1st April tol
| st November a
Monday . + 3 12 1 B | % 1 150 b daily ration of
| either & onnee
Tuesday . ’ i 12 1 & e 1 160 b lime-jnice, 70
grains Awm-
Wednesday . 2 12 1 3 % 1 150 5 chur, 70 graing
Putua, or
Thursday 4 : 12 1 3 e 1 160 B 140 graing
tamarind pulp
Friday . . . 13 1 3 o 1 150 ] should be given.
Saturday . . 12 1 ] % 1 1500 &
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The 12 chittacks Cereal combinations is invariably to be made up according
to the subjoined table :—

| PRISGIPAL, ADIUVANT, |
C“T&’tn;tm : | Toran.
| Grain, Quantity. Grain. | Quantity.
: .
[ - s iy
| B . . | Bajra . | 12 Chittacks | None . | Required . i 12 Chittacks.
Highest Nitrogen iC . 5 Ilfukh o [ R S " : o of A
AT , !
Lowest Nitrogen | D - . | Marna 8 - Wheat | 4 Chittacks , | 12 -
2096, | |
Carbon Constant . | E . - | Wheat .| 12 # | None « | Required .| 12 o
[E Juar . 7w |Wheat .G Chittacks |12,
G L Pl D .. - BT
[ | [
| |
H - Rice . | 88 o 5 5 TR - e

Note.—Any two of the above may be combined as in the case of scale No. I. 'With regard to combination ** H ™
the rice and wheat may be baked together as bread or the rice may be given as Khichri and the wheat as bread.

ScaLe No. III.

Nitrogen, 180, Carbon, 3,908°7.

Cereal |
Daya of woek mﬁw&i Dal. Jgﬁ; Oil. | Chilli. | Salt. ff-;g: Antiscorbutic,
Chtks. | Chtks. | Chtks. | Chiks, | Xo. |Gmins. | Chtks,
From 1st April to |
Bunday . .| 10 1 3 K| e | 150 5 1st November a |
daily ration of
Monday . . | 1 1 3 . 1 150 b either § oumee
lime-juica, 70
Taesday . . .| 10 1 3 & 1 160 5 grains
Amchur, 70
Wednesday .| 10 1 3 e 1 150 B gruins  Prudwa,
or 140 grains
Thursday i e 1 3 % 1 150 6 tamarind pulp
should be given,
Friday . = : 10 1 8 i 1 150 &
Baturday . . 10 1 3 ey 1 150 &
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The 10 chittacks Cereal combination is invariably to be made up accord-
ing to the subjoined table :—

PRINCIPAL. | ADIUVART.
comtimin | rors.
: Grain. Quantity. | Grain, Cuantity.
L - LTS LIRS LLE] e
B . | Bajra o 10 Chitta.{.‘h.i Nome o | Bequired . | 10 Chittacks.
ﬂ L] ' Mikkﬂ " | 10 (1] a1 - - a1 El lﬂ £t
Hi%shﬁt Nitrogen | D - Marua .| B f Wheat « 12 Chittacks | 10 =
1288 ;
Lowest Ni E o Juar . 2 o i i |8 & 10 i
1795,
Carbon Censtant, | F F: « | Wheat .| 10 =4 Kone o | Bequired .| 10 1.
G .| Burley 2l S Wheat .13 Chittacks | 10 2
H .| Rice . i [+ = e o 10 o

Note—Any two of the above may be combined as in the case of scale No. I, with regard o letber * H '* the rics
and wheat may be baked together as bread, or the rice may be given aa Khichri and the wheat as bread.

XN.B~Thi wheat nsed is to be of seoond quality or “red ™ wheat.

Only good suczulent and notritions vegetables to be issued, all atalks and midribs being exeloded. (il muostard,
only is to be issned, Aavonred with fried onion whom givem with the dal. For all labooring prisoners and for all
priscmers nnder-trial, the allowance of oil is 4 chittacks to each mess of 25 prisonces,

Diet scale for Native sick Prisoners.
| .

123.;:' Gram,| NI Rice | Dal | Vere | pug) s;u.;cmnm. Milk. Sogar.| Oil.  Gli. Sugn.!Rr.nutsm.
| o |[Oh| O, Ch |Oh| Ch  Oh|Gre| No |Sm. | Oh|Ch  Oh |Oh

1 2 10 1 5 6 | 150 1 T
Lo w |- 10 e o o W ] il I SR TR

$ 2 1o (o S P SR | B e

4 l al 3| &|me| a o

5 ey HaN 4 1 1

B 5| | 2 | 1| 1 a

T . Exiras not :Inenlimerl in above as Benger's food, meat, efe. Exiras o8

ordered,

1053,—No efforts should be relaxed in securing as good vegetables
as possible from the Jail garden. The antiscorbutic fruits, lime, tamarind
and mango, are only to be used as aids in supplying the acids which are
deficient in the vegetables procurable in the hot weather and rains,
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1054,—Three meals a day should be issued, one in the early morning
consisting of two chittacks of flour made into chapatis, one at midday
consisting of six chittacks of flonr made into chapatis and one chittack of dal,
and one in the evening consisting of six chittacks of flour and three chittacks
of vegetables.

1055.—For the purpose of regulating the distribution of the above diet
scales, all eriminal prisomers should be divided into six classes, as noted
below :—

Class 1.—All adult male prisoners sentenced to rigorous imprison-
ment and all adult female prisoners sentenced to simple im-
prisonment who elect to labour.

Clags 2.—All adult female prisoners sentenced to rigorous imprison-
ment and all adult female prisoners sentenced to simple
imprisonment who elect to labour.

Class 3.—All adult prisoners sentenced to simple imprisonment who
do not eleet to labour.

Class 4.—All juvenile prisoners not arrived at puberty.

Class 5.—All juvenile prisoners arrived at puberty.

Class 6,—All under-trial prisoners.

Diet scale No. 1.—Prescribes the dietaries of prisoners rated in Class 1.

Diet scale No, 2,—Preseribes the dietary of prisoners rated in Class 2 and
Class 5.

Diet scale No. 3.—Prescribes the dietaries of prisoners rated in Class 3,
Class 4 and Class 6.

1056.~1t is to be understood that in any case in which the Medical Officer
of a jail considers the dietary preseribed for the class to which a prisoner belongs
unsunitable for his health and condition, he is at liberty to order in writing,
that the prisoner specified shall be rated with another higher class for a speci-
fied period.

In the cases of convalescents or weakly prisoners unable to labour, or per-
forming only the lightest tasks, the diet of non-labouring prisoners, or the
labouring diet, reduced by the deduction of the two chittacks of parched
grain, may be prescribed at the direction and on the responsibility of the
Medical Officer of the prison.

1057.—The flour should be slowly mixed with water and kneaded at the
same time, so asto obtain the maximum absorption of water. The cooking
should be done slowly and thoroughly, the ¢dwd being kept at a gentle heat.

1058.—The quality of the vegetables is of the utmost importance j all hard
stalks and midribs should be excluded, and only good succulent vegetables
issued.
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1059.—The Superintendent himself shall see at office daily the wvegetables
ready cut up to the amount required, and shall see that they are freed from all
stalks and midribs and other woody portions. ;

1060.—The quantity of vegetables and the number of chillies in the diet
may be increased at the diseretion of the Medical Officer, provided they are cul-
tivated by prisoners in the Jail Garden.

1061.—Between the 1st April and the 1st November when the supply of
antiscorbutic vegetables is very indifferent, provision should be made for the
daily issue of an allowance of lime-juice, tamarind pulp, or amchur to each
prisoner. 1

1062.—Lime-juice should be given in the proportion of half an ounce of
juice or a single lime (if preserved in oil) to each prisoner.

1063.—W here Superintendents find the full diet too much for a prisoner’s
digestion during the rains, they should arrange to give a morning meal, thus
subdividing the full ration into three meals within 12 hours instead of two
meals within six hours.

1064.—Tamarind pulp should be issued in the proportion of half an ounce
to each prisoner, mixed up with the daily allowance of salt and chilli; so as to
form chatni.

1065.— Amehur (dried green mango fruit) should be given in the propore
tion of 70 grains daily to each prisoner, mixed usually with the dal.

1066.—1t is to be distinetly understood that tamarind pulp and amchur
are only to be stored for issue in case of the garden being unable to supply
sufficient limes. ;

1067.—The penal dietary for native prisoners shall be § chittacks of wheat
flour made into bread or porridge, with the usual quantity of salt and as much
water as the prisoner may desire. Asin the case of European prisoners, the
use of this dietary is limited fo 96 consecutive hours.

1070.—From experiment it is found that the weight of the cooked ration
should be as under : —

Flour. Weight when dry. . Weight when cooked.
Wheaten Flour . : . ; .| 10 Chittacks « | 18 Chittacks.
Barley Floue i ; . of 10 i .| 16 i
Wheat § . . . . . .
10 Il - lﬂ‘ 1]
B&rlﬂ] ‘} " & ® . . &
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Flour. Weight when dry. . Weight when cooked.
Wheat § -
10 Chittacks .| 16 Chittacks,

Gram }

Bajra Flour ; : ; . . 12 o o 18%

Juar Flour s . : - o L ,, N

Makka Flour . : ! - 12 ,, .| 19 .

Gram Flour (can hardly be cooked alone) | 10 e o 18 =

1071.—If two chittacks of gram flour be added to each ration in lien of
the issue of parched gram, the rations should weigh alittle less than three
chittacks more than the above scale. There is little appreciable difference in
the weight of bread cooked in the oven and on the fdwd. There is also little
appreciable loss in weight by drying from the time the bread is cooked till it is
distributed.

1072.—~When barley flour is used in the dietary, it must be kept in mind
that there is an inevitable loss of six or seven seers per maund in grinding it,
JUnlike the bran of wheat, the husk of barley is absolutely useless as food, and
unless the ground barley is freed from bran to the amount above stated, the
prisoners are deprived of so much of their diet.

1074.—The selection of the prisoner cooks shall be made by the Superiun-
tendent of thé prison, due regard being had to the caste of the men so
employed.

1075.—Children under two cenﬁnetl along with their mothers should have
a diet allowance as under :— -

(a) To nursing mothers two chittacks of wheat atta and half a chittack
of ghi in excess of the ordinary labouring rations ;

(2) to children between 12 and 18 months, six chittacks of milk, two
chittacks of rice and half a chittack of dal ;

(¢) to children between 18 and 24 months four chittacks of milk, four
chittacks of rice, and half a chittack of dal.

This should be supplied in two or three meals, as may seem necessary,
and the milk should be drawn from the cow at the jail gate, in
presence of a superior official of the prison.

(d) In the casesof children under 12 months, when the milk of the nurs-
ing mother is scanty, it may be supplemented with cow’s milk
mixed with one-third of water at the diseretion” of the Medical
Officer of the Prison,
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1076.—~Lime orchards containing at least one full-bearing tree of Khaghsi
or the Maltése variety for every prisoner, according to the capacity of the jail,
should be established in every jail, with a margin to meet contingencies,

1078 —When the tamarind fruit is fresh, ekalni made by mixing the pulp
with the daily ration of salt should be given to the prisoners, or to all who
wish for it. An infusion of the fresh fruit might also be given. From
October to April the fresh frait is available and from April till the fruit azain
ripens, there is no diffieulty in preserving it in earthen Matkas in a dry store-
TOOm.

1079 —1If the supply of lime-juice has been exhausted or is insufficient,
dried green mangoes, known in the bazar as amehur, should be substituted
as an antiscorbutie from the 1st of April to the 1st of November in each year.

1080.—When amchur is substituted for lime-juice the standard daily allow-
ance per prisoner should be 70 grains.

1081.—The amehur requires little or no preparation, it is cut up into thin
pieces and allowed to soak in water for some hours ; the whole is then added to
the dal and vegetables when being cooked. To seeure the solution of all the aeid,
it would be well to have the amehur cut up the evening before it is to be used
and soaked all night in a sufficient quantity of water in an earthenware vessel.

1082.—The dried fleshy ealyces of the pufwa or roselle (Hibisews Sabdariffu)
having been proved from analysis to possessa real and substantial value as an

-antiscorbutic it should be used in the same proporfion as emelhur, and alter-
nately fortnightly with lime-juice, tamarind and emehur, so that the use of any
one of them may not become monotonous and distasteful.

The Food-Materials.

Wheat (Triticum Fulgare) is the most important of all the food-materials
used in the United Provinces. In wheat we get the closest approach in the
percentages of its proximate principles to the ratio of nitrogen to earbon
_essential for a suitable diet. The chemical analyses of the wheat in use in the
different jails show greater variation than any other of the food-materialsa
This is practically entirely due to the different degrees of contamination with

1 Im this eomnection Church statos : * The composition of wheat-grain shows some varintions, but they are
almost entirely limited to the relative proportions of starch amd of nitrogenons matters, although the mineral
matters or ash, and indeed all the miner eonstituents of the grain are, of course, not quite fized in amount."
His analyses of protein show variations ranging from 103 to 16'7 per cent.

“The valos of Indian wheats in European markets is often muoch lowored by prevemtable impurities.
Wery frequently they contain okher cercals, especially barley ; gram and linsesd sometimes ocour in them, and
they are often largely contaminated with sand and earth. Then often, two or more kinds of wheat are fonnd

-mixed together—hard wheat with soft, and red wheat with while.”" (Food-Grains of India).

“ The methods of employing wheat for human food in India vary somewhat, but the following! are used to

a considerable extent. The grain having been sepamted from the chaff, often rather imperfectly, is washed, sun-
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other grains, most of the samples in ordinary use were of second class quality
and contained a large proportion of foreign grains.

The wheat ata or flour of the dietaries is prepared from the whole grain by
grinding with small hand-driven grinding stones, and it was quite noticeable in
a sample of the ata how much of the outer envelopes of the wheat and conta-
minating seeds—particularly barley—that remained.

Wheat is grown in the winter months, usually after a rain’s erop in the
preceding year so that the land lies fallow for about eleven months, or for
six months if the previous crop included arkar. It is sown at the end of Octo-
ber or the beginning of November and harvested in March and April. It
occupies about 18 per cent. of the cropped area of the Provinces, the average
annual yield being about two million tons. There is usually a fair amount
over requirements for export. In the year ending 1909 about 70,000 tons were
exported.'

Bajra (Pennisetum Typhoideum) is a larze millet, sown when the rains
break and harvested in November. It occupies about 6 per cent. of the total
cropped area of the Provinces, yielding about 500,000 tons.

Barley (Hordewm Fulgare) is usnally grown mixed with gram or peas, and
occasionally with wheat. When grown alone or mixed with wheat the rota-
tion is commonly the same as with the latter crop, but when grown with
pulses it frequently follows a rain’s crop grown in the same year. Altogether
it occupies about 10 per cent. of the crop area of the Provinces, yielding rough-
ly about 2 million tons. Barley alone or even in admixtures is generally
thought to be rather difficult of digestion, at least in the form in which the
grain is prepared for food in India.?

Juar (Aadropogon Sorghwm or Sorghum Fulgare) is a high growing
millet, sown when the rains break and harvested in November. It usually
follows wheat or some other winter crop, and is seldom grown alone except for
fodder. The usual mixtures are arhar with some of the creeping pulses. It
occupies about 6 per cent. of the eropped area of the Provinces, yielding about

dried and then ground between millstones into meal. The finest part or suji, the second grade or maida, and the
coarsest or atn, are respectively used as follows: —

Suji and maida are employed chiefly in the making of confectionery, while the ata is made into unleav-
ened bread or bisenits, usnally in the form of flat eakes ealled chapatti or rofi."

“ A mixture of wheaten and barley floar is employed in some distriets for making the chapatti. Fer-
mented bread is, generally speaking, unknown in India, but is eaten both by Hindus and Moslems, especially by
the rich and middle elasses in the principal towns of Paton and Behar, It shoold be mentioned here that seorbutic-
affections do not oceur when: wheat s a considerable or almost exclusive article of the daily dietary, a fack in
marked contrast with the results observed in districts where rice is very largely consumed ** (Church).

! Tmperial Gazetbesr of Lodis,)Vol, XXIV and Anoual Leport on the Inland Trade of the United Pro-
vinces, 1900,
4 Food-Grains of India : Church.
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700,000 tons. Juar is one of the most important rainy-season erops of India,
forming with rice and wheat the chief staple foods of the country, especially in
the United Provinces and Bengal. It is more palatable but less wholesome
than maize.!

Makka or Maize (Zea Mays) is one of the earliest rain crops. It is grown
almost after any winter erop and is usually followed by a winter crop in the
same year. It occupies mearly 5 per cent. of the cropped area of the Prov-
inees, yielding under one million tons.

Marua or Mandua (Eleusine Coracana) is one of the small millets grown
in the rains, with the object of replenishing the food-store at the earliest possi-
ble moment ; it matures about the end of August. Marua is the principal
food-crop of large tracts in the Himalayas.

Gram (Cicer Arietinum) is grown in the winter, either alone or mixed
with barley. It frequently follows rice or an early autumn erop in the same
year. It oceupies about 13 per cent. of the cropped area of the Provinces,
yielding about two and a quarter million tons.

Rice (Oryza Safiva) is grown during the rains, mostly in low-lying
heavy clays. The crop is grown year after year on the same land, but a winter
pulse is frequently taken in the interval between two rice crops. Rice occu-
pies 14 per cent. of the cropped area of the Provinces, yielding over three
million tons.

The creeping pulses maung (Phaseolus Mungo), urid, urd or mash (Phaseo-
lus radiatus) are, as a rule, grown with juar and bajra.

The winter pulses, besidesgram, are peas, masur and kisari. Masur or
lentil (Eroum Lens) is grown mainly in the damper parts of the Provinces,
usually after autumn rice.

The prices of food-grains vary considerably ; the following may be taken
as a fair average of the normal rates :—

Price per rupee in seers of 80 tolas.?

Wheat . : . ; - . . - . : 12-1
Barley . . . : - - . . : . 179
Rice)(common) . ; - : . : : . ; k)
Bajra : ; - ; . ; . : . : 16-8
Gram . : - - . ; ; g . . 15-8
Juar i i z , . i : i 5 o 17-2
Arhar . ) ! . . . - . - 94
Maizn . . - . - ; . - . - 164

! Food-Grains of Tndia: Chuarch.
# Aunmual Beport on the Inland Trade of the United Provinces, 1909,
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The price will vary with the quality of the material supplied, but the
above figures show the relative expense of wheat and barley, arhar and gram,’
and the gain to the supplier of a judicious admixture of these pairs or in other
ways. However, as we have seen the different food-materials are often grown
with one another and are thus mixed from the beginning.

The ordinary vegetables in season are used in the jails. Each jail has a.
well-managed vegetable garden so that good vegetables are always to be had.
We accepted the 6 ozs. of vegetables given in the jail dietaries and made no
variation in this amount.

The following tables give the percentage eomposition in proximate prins
ciples of the samples of food-materials received from the different jails. Special
precautions were taken to get accurate results for the protein content, each
sample being analysed three or more times.

In Table F we have given the average composition of all the food-mate-
rials obtained from the different jails where investizations were carried out, with
their heat value in calories per ounce caleulated from the percentage composi-
tion of the proximate principles, and also as determined experimentally from’
the food-stuffs.

For the experimental determination of the heat value of the several food-
materials we are again indebted to Professor Benediet of the Carnegie Institute,
Washington, U.8.A., for which we tender him our sincere thanks.

Chemical Analyses of Food-stuffs of the Jails of the United Provinces.

TapLe A.
Central Jail, Agra.

i | NUMBER OF ANALTSES CARRIED OUT. ! ]

. Food-atuffa. Ilmii;;:':.::i priz- i T c:;f:::nffut‘m
| 1 2 3 . 4 i 5| position.

( Protein . .| 1076 | 1083 1095 | 1064 | ... ! 10-79
'|."i'l||.|:-a_t d{heﬁt quality A{r Carbohydmte . 7140 7860 . T1°80) | e 7190
it LFrn.t SR R e | I 161
| [ Protein 2| 1005 | 993+ 1000 '[ 02| . 10:08
Wheat  {ordipary j,aill{l Carbohydrate . | 7040 | 7280 | 7050 | - e F1-20
sazie) : Rt el 183| 150 12| 180 152
[ Protein .| 798| .784| 788 .. 790
J'Zé:;u_'ph e <| Carbobiydrate . | 6714 | 6798 ..° | o |+.. 6726

!Lm | Y ] M ! %




Tavre A.—continued.

Central Jail, Agra—continued.

KuMBER OF ANALTSES CAREIED OUT.

o T L ,|
1 g |
i
| Protein 7ay | 762
|
Sample (2) . i [Carbohydrate . - |
|Fate . .| 260| %u86]
I
Protein .| 1671 1700 |
Gnm . . Carbohydrate mni 4960 |
! .
Fat . .| &00| 458
|

Protein 2151 | 2163
Arhar Dal— |
Bample (1) Carbohydrate | B350 | 6420 |

Fﬁt " " T e
Protein 2306 2e-12

Bampla (2} Carbohydrate -
Pt .. .| ‘1rme] 208
Protein 397 | 2318 |
Urid Dal . Carbohydrate .| .. &zl
Tk 0w T0) SO0

iab |

|

1705 |

-84

HE60

2287

1700 i

awe

2134

-

2808

1700 |

Averaga por-

centage com-

position.

i

i)

1695

4900

460

21'58

5386

2200

101

2818

1-96
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‘Tapre B.

Central Jail, Naini.

Proximate prin- Average per-
Food-stnffe. : | ta =
NoR. [} S
S o 1 & N e [ 5 posttion.
S— —— —I H -
)
Wheat + o o Protéin , .| 1088 1080 | 1025 | 1044 | . 1034
Urid Dal . .|Protein . .| 2200 | 2087 | | s 2193
DeSten 870 | 883 | | : §52
EBajra 5 4 E { |
Carbohydrate | 7260 7380 | ' 7320
Gram — |
Inal (1) . . | Protein . 16-35 1662 | ; 16449
. (2) « . |Protein 1768 | 1796 ! 17-82
Tanre C.
Central Juil, Benares,
| NUMBEE OF .I.!H-LTBI‘S CARRIED OUT. | A
Food-stuffa, P’“':;";::Jm’“ | z | centage u?:;
| 1 g a | 4 & | pomiion
[ Protein : 11-86 1180 12-12 1204 11-48 | 1108
|
Wheat (1:t class) . I{I Carbohydrate, | 7360 | 734 | 7310 | 7803
| | | |
| L Fat LT | LT | e | 157
| [ Protein 1102 | 1078 | 1084 | 1088
|
Wheat (ondinary  jail Carbohydrate R | ans i
it LR o 2l aws o 129
Protein 1945 | 1953 | ... i 1949
Grnm , . ' |
FFat 510 E"E‘G : aas wee wnn 545
{ Protein 816 | 872 867
Bajra » 5
; 7 [{ Fat 489 | 473 489 | 453 478
' | s Protein 606 | 718| 693 | 704 704
-I"I:lr - " . -i | I
(( Fat . 260 270 .. | . 274
! Protein S gar | © 8y | g2
darley . «|{ Carbohydrate | 7840 7580 ' 7610
1
LFat . 1s6| 185 193] 198 1:90
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Tasre D.
Central Jail, Lucknow.
1
' | NUMBER 0F ANALYEES CARRIED OUT. Pt
Food-staifs. Froximate | — ol I --|:4;:
-stnffa ! principles. | : - 3 | 5 | uuntlt-i'h:«i;,::n-
| |
5 == | A S
Wheat— |
[ Protein . 9481 979 | @75 978
|
Sample(l) . . :[,carhc.hydmte 7340 | F410 | | ' 7375
Fat . . 169 169 164
Sample(9) . .|Protein . .| "963| of3| @6l 0BT
| Protein 987 | o950 | 981 968 o7z
Barley . & = [
Fat s 192 1°Rid 103 187 1-89
{ Protein . 5 #:25 818 | g-22
Jll&[‘ L] - -
FRET L Sl i o EEE 376 | . 280
Gram (1) - [Protein . .| 2008| 2075 I 20172
L R | 2008 | 3008 | ;i 2007
|
Protaein 1840 | 1860 ‘ 1850
R | |
{: Fat . . .| 488| &26| 489 495 T
| 5
Protein - 122'3'-'? 23]5 | ams T EE'EE
Arhar Dal (1) . { |
| Fat 175 | 180 170 188 | 178
| ; |
w w (M « JProtein . .| 20¥5| 3LE1 | 2085 ' [ 2114
Tasre E.
Digtrict Jail, Mainpuri.
/4
| NUMBER OF ANALYEES CARRIED aTT, A"I‘G‘l"’lgﬁ 1
Food-atuffa, mﬁx i ™ — pereentagzo
1 a | 3 | PR 5 composition,
| |
_ + WA —_ i e P )
Wheat - : Protein 1038 . 1080 | 1085 | 1044 | e
| Pl'ﬂ'tﬂ’iﬂ - ETU | Slﬂ:i asa EL?T
Bajra :
Carbohydrate 7960 | F370 e 73 65
UridDal « . . Protein 2200 | 2187 2104
Protein . «| 1636 | 1663 e 1640
Gram— Dal (1) .
Carbohydrate 5556 | 5488 5522
(| Protein 1765 | 1795 i 17-83
|
w @ 1 Coarbohydrate .| 5180 | 524 52:10
| Fat . 462 | 485 - 474

a2
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TasLe F.

Average Composition of Food-materials examined.

Food-stuffs. | oot |acbarata] Fa e i

| | caloulated. ment.

Whet, Isb chas . . .| 1188 | 7s08 | 287 0207 | 11166

Whak Jk0 .| n o oul|l owr S Sires 151 99 82 11025

Tz h O ok e G 767 | 6726 277 | 0472 11097

GeoDd . . o« .| 1ns8 5055 04 | 9310 11820

AmarDal Ll ald) BEEE 5386 *| 185 92:79 11363

TRa DM o e ! 2933 5622 | 195 9528 11309

1 D PR | 7340 &76 10804

Barley . . - | 292 7610 | 190 | 10879 10640

The following are the results of the work done on the determination of

the moisture and heat values carried out by Professor Benedict of the Carnegie
Institute, Washington, U.8.A.

Heat of Combuastion
Food-staf. pastially deied e || T
substance. the given per cent. subatance.
H;0.
Pe_r cent. Calories per grm. | Calories per grm.
Barley, Benares Jail et i 1 1661 9582 4236
ArharDal , R 1334 3925 4529
Juar o 1 . . . 4 1113 3013 | 4403
Gram Dal - . z . . -89 4297 4769
Wheat, Naini Jail . . . . 10rRE 4010 4385
Gram Dal ,, g : : : 1019 4033 4491
Urid g s LE0 =y it 10:67 3985 4405
Wheat, Lucknow Jail . 5 - - 11-48 3340 4348
Barley o P % . a 1083 Ju973 4:429
Arhar Dal il - - . . . 870 40Bg 4470
Gram 4, i i : ; % " 112 4248 4728
Wheat, Agra Jail . . 1006 3913 4353
Ord Dal . ., . - + - 1045 4 4017 4:486
Gram ,, o, S o R 269 4007 4537
Wheat, 1st class Locknow Jail . . - 11°16 3034 4:428
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CHAPTER II.

The Values of the Dietaries of the Jails of the United Provinces
in proximate principles.

We have given the tables, extracted from the United Provinees’ Jail Code,
showing the different diets sanctioned for prisoners. The dietaries are different
for different classes of prisoners, but it will do all we require if we study the
maximum diets laid down for adult labouring prisoners. These diets consist
in a cereal pulse combination of 14 chittacks with 1 chittack of dal, 3 chit-
tacks of vegetables, ;% of a chittack of oil, ete., the cereal pulse combina-
tion to be made up according to a fixed seale. These diets are supposed to
have been so arranged as to offer in each a practically identical amount of
nitrogen and earbon, which indicates the principle on which the diets have been
founded, »iz., to arrange the several food-stuffs in such relative quantities that
a certain standard of nitrogen and ecarbon intake shall be maintained. The
Jail Code states that this standard should be 280 grains of nitrogen and 5265-7
grains of carbon.

‘We shall have to discuss the suitability of these dietsin the light of the
experimental work carried out to ascertain the respective degrees of nitrogen
absorption shown by the food-stuffs entering inio them ; at present we shall rest
content with drawing attention to the faet that, in the framing of these scales,
no attention was paid to the differences in absorbability of protein presented
by the several food-materials. One food-stuff was looked upon as being as good
as another so long as the respective quantities of each were so arranged that
identical amounts of carbon and nitrogen were provided for in the dietaries.
Thus it seems that the different food-materials appear to be able to replace each
other if only the quantities be so arranged that the proper standard be main-
tained. As would be expeected thisis by no means the ease, the absorption of the
most important element—protein—of the several food-materials is not identi-
eal ; so that, while several diets composed of different food-stuffs can be arranged
to offer practically identical quantities of protein, the level of nitrogenous
interchange may be very different with the respective diets. This we shall show
to be the ecase. The protein of the different food-materials will be shown to
vary considerably in the percentage absorbed, so that the protein of one food-
stuff cannot be substituted for that of another, and therefore one food-stuff
cannot be substituted for another, on the principle of offering identical quanti-
ties, without serions changes being brought about in the level of nitrogenous
absorption and in the nutritive value of the diet. Therefore dietarvies framed
on this method are wrong in principle, as it deals entirely with the gross intake



30

instead of attaching greater importance to the value of the food-stuffs as nutri-

ments, that is, on the amount of absorption possible from them.

It is the

aim of the present investigation to appraise the different food-materials at their
proper value, as indicated by the ease with which their most important consti-

tuents are ahsorbed.

We shall now take up the several dietaries in force from the standpoint of
the gross quantities of the several constituents they offer.

The dietaries are as follows :—

Dal
|

Dhiet. ! Principal. | Adjuvant.
A | Wheat 11 Chitfacks | Barley 8 Chittacks |1 Ghithnk-!
B |Bar 18, | Pales 2 SR bl
C Makka 12 - = 2 ¥ 1 «
D | Margss n1ag 0 [ o | L
E |Wheat 11} . |Gram 2} - | L
F Juar 11 i Pulsa 3 " (1 5
G ; Barley 11 e Wheat & " i
H Rien 10t |, A ud - G o

Yegoetables,

3 Chittacks,
3 r

[ T - -

il

Hotr—Any two of the abores may be combined by taking lalf of each principal and half of each adjuvant, the other

jtema, dal, vegetables, oil; remnining comstant,

Diet A.
| Wheat. | Batley. | Dl i Vegetables. 0il. | Tl pricinats
Grms. |_ Girma, | __i;rma Grma. Grma 3 Gm_m.
Protein | esos | 153 wes | 12 96:97
Carbobrdrate 46565 i. 18211 | BIBl 25°60 65817
Fat S 960 | 330 107 158 908 2463
Ealt 10 grammes per man daily.
Heat walue in calories : . 4 . . . . - 8,800



Diet E.
f' .
Bajra. Pulse. |  Dal | Vegutables. ol | T“‘:;g:?r’:]'::f“
AN |
Grms, Grma, i Grms. Grrms. Grms. ; Grins.
Protein . . G056 2526 1285 312 | 10259
Carbobydrate 51204 410 4131 2530 #32-06
Fat 3333 224 Lo¥ 1:58 908 | 4719
£alt 10 ¢rammes per man daily.
Heat valoe in ealories . 4 8,460
Diet C.
il |
. Total proximal
‘ Makka. Pulse. Dal. | Vegotablos, ‘ 0il. p:i“‘.-"i:f(‘l.. @
=l i . ;
| (Grms. Grms. Grma. | Grma. | Grms. | Grma.
Bt o602 2506 1265 | g12 | 10835
| | |
Carbohydrate 46184 | G4 10 3131 2550 | 582-75
| |
Fat 1604 | 2:04 107 ‘ 1:58 @08 | a0-01
Salt 10 prammes per man daily.
Hent value in calories a = 3,113
Diet D.

This diet is never given, so far as we could find out, in the jails of the
United Provinces and we have made no analysis of marua, from which fo

work out its value.

Diet, E.
Wheat. | Gr Tl [ Vamotailes. | o | Total protimate
L | Am. Al u I H p:in-cjpl-na.
|
| ' 5 PO o,
| Grms. | Grme. Grms. Grma. Grme. | Grms.
Protein 6798 | 26'60 1265 12 | . 11095
Catbobydrate .| 48448 | 7339 3181 2550 | 61468
Fat ik 1000 | 717 107 | 168 008 2690
1
Zalt 10 gramemes per man daily,
Heat valve in calories . . - v 3248

-

* This figure is based on analyses of maize carried ¢ut in Bengal from samples ubtnin.adfgmn Ben;qii‘ql: lhi_.
probably higher than would have becn the case if the maize had been obtained in the United Frovinces. However, an
this diet is never naed in the jails of the United Provinces and as we made no experiments with it, it is introduced here

euly for relerence.
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Diet F.
| |
S . : Tetal proximate
Jaar, Pulae, Dal. Vogetables, | 0dl. [ FH.I?:;LSLI:L
| —
G=ma. Gema. Gros. Grms. | Grma. Grms.
Prolein 4904 3894 1265 318 | .. 108-75
Carbohyidrate 430r33 0630 3131 2550 I H8-43
|
Fat 17-71 336 107 158 I 08 3280
Balt 10 grammes per man daily.
Heat valoe in calories . - 3123
Diet G.
Barley, Wheat. | Dal. Vogetables. 0l T“%ﬁg‘ﬁj:ﬂ“
Grms. Grme. ! Grms. Grma. Gres. Grme.
Protein 5704 1754 | 1865 812 9055
Carbohydrate 48663 | 12645 31-31 25-60 Gag-al
|
Fat . . 12-15 | #62 107 158 908 2650
Balt 10 grammes per man daily.
Heat value in calories . " s 3,354
Diet H.
| | i |
Rico.® Wheat. | Dal. Vegotables. | Oil. Tﬂ;::mll:]:.h
|
= | A | e
Grma. Grme. | Grma. Gems. | Grma. Grms.
Protein . 4085 2217 12-65 312 ! T8 70
Carbohydrate 46559 15305 3181 2550 68445
Fat . . . 612 327 107 168 08 212
Salt 10 grammes per man daily.
Heat value 'n ealories . < . % £ - 3,316

These are the different diets sanctioned for use in the jails of the TUnited
Provinces. As will be seen from the columns giving the total proximate

.

e —

:‘.J‘-Im percentage composition of rice has been taken as being thl‘.! s al; fnund‘fur_BL;:g'a.l Jails. As rice
iz pever used in the jails of the United Frovinees, we made no analysis of this food-staff. 1t is introdueed
nere only for reference.
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principles, the actual analyses of the diets do (not give quantities so identical
as supposed to be the case, Thus:—

Diet A.

Pl’ﬂfﬂiﬂ & ' - - & M . HE'QT gﬂnﬁ,

Carbohydrate . . . ; . . Ba8LT Heat value

Fat - A . - : o BAER 3,300 calories.
Diet B.

Pratein . : . ) . & . 10259 grms.

Carbobydrate . : . - : , 63%956 Heat value

Fat L : ; & : . PR i 1 3,450 calories.
Diet C

Protein : . ’ - . . 108 35 grms.

Carbohydrate . . . . ! a DERTE Heat value

Fat . | . . . . AR $,122 calories.
Diet E

Protein . " . . ® . . 110:35 grms.

Carbohydrate . - . . . . 61468 Heat valne

Fat g - . . . . « 2899 3,242 calories.
Diet F.

Protein . ; . . . - . 10375 grms.

Carbohydrate . . . . . » DE343 Heat value

Fﬂt " - - . - M i 3?-'30 » 112' ﬂ'“-!-ﬁ'r[e'i-
Diet G. »

Protein . . . ' . . « 9055 grms.

Carbohydrate . . . . 5 . 066891 Heatlvalue

Fat - : . . : . « 2850 4,364 calories.
Diet H

Protein . c . ; . 7879 grms.

Carbohydrate . . c - - . BBdd45 Heat valoe

Fat . . N * - . PR | R, 3,316 calories.

So that, with regard to the most important constituent, pmtcin, we get
quantities varying from 7879 grms. to 110'35 gris., the claim, therefore,
that these diets offer identical quantities of nitrogen ean hardly be substan-
tiated ; neither are the quantities of carbon presented in the several diets
similar in the amount.

The supposed protein value of these diets in the Jail Code is 280 grains
of mitrogen, which would mean about 115 grms. of protein. None of the
diets work out to be so high from analysis of the food-stuffs actually in use,
The factors, therefore, that have been employed in calevlating the values
have been those that wounld be corract for first class food-materials, but which

4
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are too high for the food-materials used in the jails of the United Provinces
at the present time.

Our caleunlated values of the different diets in pm‘tlm:ltc principles are
based on the average composition of the fool-materials analysed and as shown
on table “F.” We may, therefore, accept the fizures representing their
values as being fair averagzes of the diets as econsumed by the.prisoners. Any
variation from these values will depend largely on the quality and pureness
of the food-stuffs obtained for consumption.

The apparent value of these diefs.

It will be evident to anyone conversant with the standards of dietaries
that those of the jails of the United Provinces, offering over 100 grammes of
protein and over 650 grammes of carbohydrates are by no means illiberal ;
but that, on the contrary, for prisoners of an average weight of 110 to 115 lhs.
the diets are in reality generons. To quote Lewis again, “ The adapted English
scales are, under every heading, considerably smaller than the average nutri-
tive value of the North- Weatern Provinces’ dietaries ; the latter may, indeed,
be said to be practically identical with the actual Enﬂ'hsh scales. So that,
if weight have influence on the food requirements of the body, it may be
assumed that the labouring prisoners in these Provinees are, weight for weight,
considerably better fed than labouring prisoners in England.” He computes
the average maximum diet to be sufficient for prisoners weighing 164 lbs.
as compared with the average weight .of prisoners in-the United Provineces
of 110 —115 lbs. With Lewis’ opinion we entirely agree; there iz not the
slightest doubt but that the dietaries are most liberal both in nitrogenous
material and in the potential energy. Caleulated according to the accepted
heat equivalents the average fuel value is 3,280 calories;, which is higher than
that of any of the standard diets that have been formulated for Europeans.
This heat value of the dietaries offers over 60 calories per kilo. of body weight,
the usually accepted standard being 40 or slightly over 40 calories,

We shall show, however, that the defects of most of these diets are such
as to lessen their nutritive value to a very serious extent, with the result that
while, according to their chemical composition, they appear to be superior
to the English Prison scales and even to most of the standard dietaries, in
reality they are much inferior. The explanation for this will be found to be
the low degree of protein absorption shown by the food-stuffs entering into
the composition of the dietaries of the jails of the United Provinces.

We shall now proceed to give an account of the experimental work earried
vut to determine the protein absorption from the different dietaries in force
and the average level of nitrogenous interchange attained by the prisoners
throughout the year.



CHAPTER III.

The average amount of Nitrogen absorbed from the Jail Dietaries
of the United Provinces.

The diet scales for adult native prisoners on hard labour consist of 14
chittacks of a cereal pulse combination, 1 chittack of dal, 3 chittacks of vege-
tables with salt, a little oil and chilli. The cereal pulse ecombination is invari-
ably made up according to the subjoined table :-—

PRIE{.‘IFL[. ADIJUVANT. |
cmbiiﬁﬁw Ll s L | | Toran.
Crenin. Crunntity. Grain, I Quantity.
A - ¢ | Wheat . o 11 Chittacks. .Elr][‘}' - .i 3 Chittasks | 14 Chittacks.
B . | Bajra . ol 1 Pulse 2 14 £
C Makka . . 12, Da. 3 14
D e S | Do an 14
E | Wheat . L[ 113 ,,' Grom . o2k . 14 .
F o | Juar . .| 11 ,, :Putgu- P ..| 3 o | 14
G L PR SR | Wheat . | 3 A 1 i
H « | Eiee .| 108 . Do. . .| 33 ' 14 -
| |

Any two of the above may be combined by taking half of each prineipal

and half of each adjuvant ; thus, *;€ will give Bajra 6 chittacks+Makka 6 chit-
+{3

tacks4Pulse 2 chittacks=14, or *2 will give Wheat 5} chittacks 4 Barley
7 chittacks+ Pulse 1} Chittacks =14.
KNore.—1 chittack =205 ora., but for ordinary purposes may be taken as equal to 2 ozs,

These are the official diet scales as sanctioned in the Jail Code, hut in
practice they are to a large extent ignored. The only diet commonly in use
is Diet E of the above table ; in fact it is the only one given in the majority of
the jails all over the Province, During the cold weather months juar, bajra and
barley are sometimes made use of, but hardly ever in the quantities laid down,
The different Superintendents give their own combinations of these food-stuffs
with wheat and pulse, which are usually very different from the diets officially
sanctioned.

Rice has been very rarely used in the United Provinces. As it is only
grown to a limited extent, the price is prohibitive. It was, however, some
years ago used in two distriet jails, close to the borders of Bengal, but an

T2



36

outhreak of Beri-Beri in both of these caused it to be discontinued and its use
has never been revived.

Marua is never given at all; in fact, we failed to obtain samples even for
analysis from the different jails, where investigations were carried out.

Makka or Indian corn or maize is seldom, if ever, used ; why this is so we
do not understand as it is a very nutritious food-material and certainly superior
to some of those in use.

The pulses made use of in the United Provinces are principally arkar dal
and urid dal. It would appear from the above table that gram dal is not
classed as a pulse, but this is a mistake as gram dal belongs to the pulses.

For at least nine months in the year Diet E., i.e.—

Wheat - - - - - : : - 111 chittacks,
Gram . . . . . . . 2% 7
Arhar dal . - ; : . : : 1 chittack.
Vegetables | . : . . . : 4 chittacks,
Salé . - : 5 ; ; % : « 150 grains.
0il v R S e e e
Condiments : : ; : ; J . 1 chittack,

is given to the exclusion of all others. We have, therefore, first of all to find
out what is the average level of nitrogenous interchange attained on such a
diet. On proceeding fo investigate this diet and to obtain the level of nitro-
genous metabolism permitted by it in the different jails of the province we were
quickly forced to the conclusion that very different quantities of nitrogen
were absorbed and metabolised on what appeared to be the same diet. For,
while the same food-materials gave identical results in any one jail, this diet
eave different results in the several jails where investizgations were carried out,
It was observed that the further north-west we went the lower became the
level of nitrogenous interchange ; the highest results were obtained with the
food-materials grown in Benares and Allahabad districts and the lowest with
those grown in Lucknow and Agra districts,

The explanation of this was not difficult to find. Tt will be seen on
reference to the analvses of the food-stuffs of the prinecipal jails that the protein
eontent of the food-materials, but especially wheat, is higher in the first-named
districts than in the latter, and mere inspection of the samples was all that was
necessary in ovder to solve the problem. Wheat, sold as such and indeed as
grown, is not by any means a pure sample of wheat, but a mixture, to a greater
or lesser dezree, of wheat and barley with other grains. All but the barley are
fairly easily got rid of in cleaning, the barley remaining even in well-cleaned
samples. The degree of admixture with barley varies in different parts of the
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Province but is very much higher in the samples obtained from Agra and
Lucknow than in those from Allahabad and Benares. Aswe shall show later
the percentage of nitrogen of barley that undergoes absorption is very
much lower than that of the nitrogen of a pure sample of wheat, it will be
evident that any admixture of barley with wheat will have the effect of lowerinz
the percentage of nitrogenous absorption of that sample. Thus, we found that
the percentage absorption of the nitrogen of the wheat in use in Benares and
Allahabad differed considerably from what was the case in Lucknow and Agra,
and therefore the level of nitrorenous interchange on Diet E varied in these
several jails,

Similarly, as we shall have occasion to point out when dealing with diets
into which barley enters, the fact that a pure sample of barley —without some
admixture of wheat—is almost impossible to obtain, and more difficult in Agra
and Lucknow districts than in Allahabad and Benares, means that the percent-
age of the protein content of harley is higher than it should really be, and
higher in Agra and Lucknow experiments than in those carried out in
Allahabad and Benares.

‘We shall now proceed to give the results of the investigations carried out
to obtain the average level of nitrogenous interchanges aftained on the United
Provinces jail dietaries. The food-stuffs in use during these investizations were
as far as possible the ordinary materials : it is probable, however, that in some
cases the food-materials were of better quality than those usually in stock.
Four large Central jails were selected, roughly situated in the north, south, east
and west of the Province and fairly well covering the different tribes and
races inhabiting the United Provinces.

Batches of picked men were isolated, placed on the weighed out diet for a
number of days, the urine and freces being carefully collected—the freces for the
period being separated with charcoal—and analysed in the usual way. The food-
stuffs made use of during the observations were also analysed. In this way we
.obtained the daily intake of nitrogen in the dietaries and the daily output of
nitrogen in the feeces and were thus in a position to ascertain the average
level of nitrogen undergoing metabolism with the different diets,

A.—Det E.
Wheat k i ! . 1i} chittacks or 23 ozs. roughly.
Gram dal - - ; ok + s B,
Arhar . . ] . . 1 LhittE]': »3 2 23
Vegetables . ! . & ochiltacks ,, 6

Oil, condiments, salt, ete., as usual.
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(1) Benares Jail.

SERIAL NUMBER 1. Batcm A.
Five prisoners under observation for six days.

18th February 1910 . 4-39 17-88 11-174 4111 1-85 | 05
19th Febraney 1910 .| 457 | 2090 11174 #111 195 03
20¢th Pebruary 1010 . | 456 | 2062 11-174 4111 195 5
21t February 1910 ! 732 : 3268 11174 4111 | 1-05 Il ]
22nd February 1010 . | 551 | 2442 | 11174 4111 | 185 (171
23rd Febraary 1910 . 851 32802 nare | 411l 185 (i
24th February 1910 . 385 1672 11°174 111 105 05

[Exeept where otherwisze mentioned the fignres in these tables with reference to weights are grammes. ]

Charcoal was given in the morning of the 17th February 1910 and again
on the morning of the 23rd February 1910.
Average intake of mitrogen per Average ontput of nitrogen in

man daily . ; . 1¥-735 grms. fces per man daily . 5538 grms.
Nitrogen absorbed— 12197 grms. =687 per cont. of nitrogen of diet.

SERIAL No. 2. BaTcH A,
Siz prisoners under observation for siz days.

| Total smount Total I Nitrogen Kitrogen Nitrogen Nilrogen
of farces, nitrogen of | of of of aof
Ibe. faces, i Wheat. Gram. Arhar, Vegetables.
E e e i o
Srd January 1910 .| 9 11-174 +111 195 06
4th January 19100 . & 117174 4111 | 195 05
5th January 1910 . 43 11174 4111 195 5
: 65 || e84 10174 111 145 0
B6th Jamuary 1910 . [{ ~ grms.
7th January 1910, b i 11174 4-111 195 o5
8th Japuary 1910 . 42 | 11174 4111 195 06
oth Jaonmry 1910 .| 476 | | 11174 4111 1495 05
Average intake of nitrogen per Average ontpat of nitrogen in
man daily . . « 17735 grms. fces por man daily . . b463 grma.

Nitrogen absorbed—12-272 grms, =892 per cent. of nitrogen of dict.
Therefore, the ordinary jail diet in Benares Jail shows an average absorp-
tion of 122345 grms. of nitrogen =068'99 per cent. absorbed.
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(2) Naini Jail, Allahabad.
SERIAL No. 3. BarcH A.
Five prisoners under observation for five days.

| Total amonnt Total nitrogen Nitrogen Nitrogen Nitrogm Nitrogen
of fmeea, | of of of of | of
GZH. fmeea. Wheat. Grom. Arhar- | Vegetables.
s 5 | 5 '
16th Febroary 1910 |
17th February 1910 632 i b 10-833 37705 190 0h
18th Febroary 1910 10455 2962 10-835 S TT05 1-80 b
19th February 1910 2020 2253 10r 835 37705 120 (1371
20th February 1910 G840 2263 | 10833 -7 190 06
21st February 1910 . g1-22 2370 10-833 S ET0S 1-60 05
Average intake of nitrogen per Average output of nitrogen in
man daily . ] 17-0085 grms. feees per man daily . & 9898 prms.
Nitrogen absorbed—120139 grms, =706 per cent. of nitrogen of diet.
SERIAL No. 4. BarcH A.
Ten prisoners under observation for ten days.
From 2nd December 1909 to 13th Desember 1909,
Average intake of nitrogen per Average output of nitrogen in
man daily . 170035 grms. feces per man daily . . 5054 prms.

Nitrogen absorbed—11 9495 grms. =702 per cont. of nitrogen of diet.
Therefore, the ordinary jail diet in Naini Jail shows an average absorp-
tiom of 11-9817 grms. of nitrogen=704 per cent. of the nitrogen of the diet.

(3) Lucknow Jail.

SerraL No. 5. Barce B.
Five prisoners under observalion for five days.
| .
Total & | i Hit Nit i i
e ;:::.:é:n Taolal :.;ttvugen ;‘fngen : n Nt::;wcn H:‘h;?,ﬂ.
028, | frecos. Wheat. Giram. Arhar. Vegetables,
Sl | (N —— — —
17th March 1910 940 1| 2052 10-028 4187 10184 05
18th March 1910 . ors | 2176 10:028 4197 19184 05
19th March 1910 170 2587 10-028 4197 10184 05
20th March 1910 .| 1190 2463 10028 4197 141584 06
21st March 1910 936 20-41 10028 4197 10184 06
98nd March 1910 450 1439 100028 4197 10184 o6
Average intake of mitrogen per Average output of nitrogen in
man daily . o » 166434 grma. fmeces per man daily . . 51432 grms.

Nitrogen absorbed—11 6002 grms. =681 per cent. of nitrogen of diet.




(4) Agra Jail.
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SERIAL Numser 6. BatcH A.

Ten prisoncrs under observation for ten days.

From 1£th December 1909 to 22nd December 1909,
Average intake of mitrogen per

Average ontput of nitrogen in

Thus :—
1. Intake . 17-7850 grms.
o . 177350
i « 170035 ,,
g . 17-0035
SR s . 166434,
E R ity ) DS
Ml . 167844,

Nitrogen abaorbed —10-859 grms.= 647 per cent. of nitrogen of dict.
Therefore, the ordinary jail diet in Agra Jail shows “an absorption of
10-8085 grms. of nitrogen=06145 per cent. of the nitrogen of the diet.
From these investizations recorded under the serial number 1 to 7 we can
obtain the average amount of nitrogen absorbed from Diet E of the Jail Code.

Absorbed

EE]

.

man daily 16727 grms. fmces per man daily . 5069 grms.
Hitrogen absorbed—10r758 grms. =643 per cent. of nitrogen of diet.
SERrIAL No. 7. BArcu A.
Five prisoners under observation jfor seven days.
| I
Tuotal & (Total nit ki Nit Ni Nit
il ';ﬁ:n . n‘;t_mjt{'n | m‘?cn i ﬂ}gnn l.l.;afm i
1ha, fmoeos, | W heat. Gram. Arhar. Vegetables.
|

18th March 1910 - 725 2829 | 10433 3855 15064 5

1 16th March 1910 800 48 45 10r438 KT 10964 05

20th March 1910 950 2987 100423 3835 1-906:4 L

21st March 1910 G50 2094 100433 | 'B65 19964 L5

22nd March 1910 iz 2306 1ir433 | ¥8ss | 1-9964 s

28rd March 1910 G620 22-30 10-433 | 3855 | 19964 05

24th March 1910 . 950 5120 | 10r433 | 3856 I 1964 06

| [
25th March 1910 338 14-14 10433 | J 555 | 10064 %5
|
Average intake of nitrogen per Averaga output of nitrogen in

man daily . 16:7TR44 grms. feces per man daily . 50264 grms,

. 12:1970 grms.

. 12:2720
. 12-0139
. 11-9495
- 11-5002
. 10-7580
. 10-8580

a3

Therefore, an average intake of 17'09026 grms. shows an absorption of
1164996 grms, or65-16 per cent. These observations having been carried out
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with the average food-stuffs of different parts of the Provinee, we may accord-
ingly accept the result as a frue measure of the level of nitrogenous inter-
changes possible on Diet E of the Jail Code, when the ordinary food-materials
of the different jails are made use of.

B.—Diet A.
Wheat . : : 5 - . 11 chittacks or 22 ozs. roughly.
Barley ; . - . ‘ ! o ot e D i
Arhar ; . . . . <l chittack ,; 2 %
Vegetables : : : . 3 chittacks ,, & ,, :

0il, condiments, salt, ete., as nsual.

Mainpuri Jail.

Sgrran No. 8. Barem A
Ten prisoners under observalion for six days.

Total amount Total Nitrogen Nit | Wi | Wi
S| Rec e sl ¢ ol Buir
Z4th October 1208 1200 |\ 100826 23412 I 20752 (141
25th October 1909 . 10r12 : 100826 23412 20783 ra
26th October 1900 . 12:00 100826 28412 20782 [V
27th October 1000 . 13-38 || E;::E { 100536 2:3413 278 o
28th October 1908 . 10°50 100828 23412 0782 G
20th October 1909 . 1050 100826 23412 20782 05
80th October 1900 . 10:30 |} \| 100826 | 3412 20788 | 05
Average intake of nitrogen per Average output of nitrogen in
man daiiy . » - 15002 grms. fieces por man daily . 5204 grms.

Nitmgm absorbed = 9:708 grms. =647 per eemt. of nitrogen of diet.

Mainpuri Jail is situated fairly close to Agra and the food-stuffs in use
were much of the same quality in the two jails. In samples from these jails
the wheat contained a large percentage of barley and the barley showed a fair
proportion of wheat. As will be evident later this admixture of the two food-
materials cansed a lowering of the percentage abscrption of the nitrogen of
wheat and a raising of that of the nitrogen of barley.

C.—Diet G.
Wheat . : . i ; . 3 chittacks or  ozs. roughly.
Bﬂu'lef - . B . . Lk 3 i S
Arhar . - - - . « Qlochitback , % , ,
Vegetables B R Tl B s
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(1) Mainpuri Jail.
SERIAL No. 9. Barcm B.

Ten prisoners under observation for six doys.

24th October 1505 . ]I 1346 |y 27498 . 54 20784 5
25th October 1808 . J 1328 87408 55544 0784 s
26th October 1508 .| 1245 27408 B5544 20784 oG
27th October 1008 : 1860 30524 < 27408 55544 20784 L
2%th October 1908 1050 i 27498 508 20784 G
20th October 10080 . 10000 | 27493 HGE4L . 20784 g
30th OQetober 1909 . ada I]J kl 27408 36841 20784 03
Average intake of nitrogen per Avernge ontput of nitrogen in
man daily . i . 189124 grms. fwces per man daily . 50874 grms.

Nitrogen absorbed —8-825 grms. =634 per cent. of nitrogen of diet.

(2) Lucknow Jail.

SERIAL No. 10. Barcm C.

Five prisoners under observation for siz days.

Tatal i Total Witrogen HNi Hitrogen | Nitro
of fweos, | uitzogemof | . of |, ko 4 Sk of
o28, fmoes. Wiheat. | Barler. Arhar. Vegatablos,
=l | i |
2nd March 1910 5 7160 17'84 i 2649 | o678 | 20192 05
Srd March 1910 «| 11450 2620 | 2649 | gGr8 | 20182 (1]
4th March 1910 .! 10400 290 2649 i 8678 | S01u2 5
5th March 1910 . S760 2320 2540 | 9678 | 20192 rb
Gth March 14910 . 10650 a0TT 21649 ' G678 | 20102 ré
| | { I
7th March 1910 . farbi 2537 ; 2649 0678 20192 ob
fth March 1910 . 2900 1297 | 2549 aTE 20198 g
Average intake of nitrogen per Average output of nitrogen in
man daily . - « 148462 grms. fieces per man daily . « 52183 grms.

Nitrogen absorbed —0°8270 grms, = 64°8 per cent. of nitrogen of diet.
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The higher result obtained in Lucknow Jail compared with that from the
game diet in Mainpuri Jail is due to the higher percentage of the nitrogen of

wheat absorbed and the greater protein content of the barley in use in Lucknow
Jail.

D.—Diat F.
Juar : - : : . 11 chittacks or 22 ozs. roughly.
Pulse (Urid dal) : 2 : - i R i
Arhar . 1 chittack , 2 ,, i
Vegetables 8 chittagks , 6 e

Agra Jail.
SErIAL No. 11. Barcm B.
Five prisoners under observation for five days.

: Total amonnt Taotal Nitrogen Nitrogen Ritrogen | Ritrogom
of fmecs. nitrogen of of | of

1ba. fomces, Juar. Urid. Arhar. | Vegetablas,
26tk Maxch 1310 800 3092 74544 G254 18954 i i
27th March 1910 . 1253 4027 74844 G204 | 10984 | b
28th March 1910 840 3490 74541 6291 | 190964 | ora
20th March 1910 - 12-28 4321 74844 6204 ‘ 1-0964 | {13+
80th March 1910 G0 2360 74844 63 | 19064 | 05

|
Average intake of nitrogen Awerage ontpat of nitrogen in
per man daily 163748 grms. fmees per man daily . . 737560grms.

Nitrogen absorbed—8-3002 grms =553 per cent. of nitrogen of dict,

It will be noticed that no less than half the total nitrogen of this diet is
derived from the pulses, 8 ozs. of Urid and Arhar dal entering into the com-
position of the diet. This in itself is sufficient to condemn the diet, and as a
result we find only 55 per cent. of its nitrogen absorbed. As will be seen later
practically 60 per cent. of this diet should be absorbed, so that the excessive
quantities of pulse actually tend to decrease the percentage absorption of protein
from diets of this type.!

E.—Diet B.
Bajra . : : : : - 12 chittacks or 24 ozs. roughly.
Pulse (Urid dal) . ' £ AR 5 T A T 3
Arhar . : . . : ST L T R
Vagetables - - . : . & chittacks , 6 ,, .

1 Chuarch states, * The digestibility of the albuminoids in pulse as compared with that,of the correspondin
eompounds in the cereals grains has been usnally regarded as low.  In general, they are not only digested mg
absorbed at o slower rate, but a larger proportion of the total amount present remains unattacksd snd unused jn
its E'W" *L":I'l'lﬂ:u;‘h{-‘f’hm:; canal. rTh‘E ]I:'Il:- t'l nit unus i tr:.ﬂ“.::g ;]I;buﬂilﬂﬂﬁlhi: proportionate]y
t when the pulse forma the largest part of the ration ; it is mu = L ol
i:ﬁreﬂthm one-fourth of the daily food.”  [Food-Grains of India.] L v e

a 2
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Naini Jail.

Ser1aL No. 12, Barcu B.

Ten prisoners under observation for ten days.

2nd December 1000 .

drd December 1909

4th December 1909 .

Gth Depember 1909

Gth December 1904

7th December 1808

Sth December 1908 .

10tk December 1900

11th Decerabor 1909

Gth December 1909

T”.S?}:.::“e:‘.“""g b | e St T i I e
ozH. | freces. Eajra. Urid. Arlar. Vegetables,
11'50 |\ rI o520 | 400 | 1991 05
1500 | | 95259 400 I 1:951 05
1750 : 96259 #00 1951 05
1500 ! | | 9-5280 400 1451 05
1450 | 64508 95259 400 1451 05

| } ETImE.
1350 | 95289 400 1951 o6
18:00 | 95289 400 1851 05
1400 96289 00 1951 05
1050 | o280 w00 | 1ol 05
1200 k ! 95280 400 1951 o5

Average intake of nitrogen per

man daily . A

« 15°0709 grms.

Average output of nitrogen in
fmees per man daily . 64508 grms.

Nitrogen absorbed—95291 grms. =506 per cent, of nitrogen of diet.

Wheat .
Juar .
(iram
Arhar
Vegetables

F. Diet % (E + F).

0} chittacks or 11} ozs roughly.
5% 2 a 1l » n

~ EE i ¥ 5& FF] bl
. 1 chittack ,, 2

« 4 chittagks ,, @

»n ir

» »



Agra Jail.
51}2111_-11. No. 15. Barcm B.

Ten prisoners under observation for ten days.

“EE'EI,“ Dotal '. Nitrogen | Nitrogen | Nitmgen | Nitrogn | Nit;lztn

iba. of faces. |  Wheat. Tuaz, | Grem Asbar, | Vegelatilos.
12th October 1909 .| 1475 | seisr | w098 | 4205 | 1039 05
18th October 1909 .| n7s | o187 | 3998 | 42405 | 1939 05
1dth October 1909 ; 1325 52187 3003 42425 1-5638 05
15th October 1908 : 50 53187 5993 42405 | 1939 i
16th October 1909 .| 1150 || smer | o | smeos | 1ese 05
17th October 1900 .| 725 '>E§f§ \ 62187 3093 | 42405 1-030 05
15th Occober 1909 | 1080 | L saer 3993 | 42405 1939 5
19th October 1909 . 1rm 52187 8903 | 42605 | 1939 s
20th October 1800 .| 1278 | 58187 3993 | #2405 1939 05
21st Octbor 1909 .| 950 \ 52187 | 3938 | 4205 | 1989 05

Average intake of nitrogen per Average ontput of nitrogen in
man daily . 5 . 158012 grms. fmces per man daily . . 5°B85T grms.

Nitrogen absorbed—10r0035 grms. =620 per eont. of the nitrogen of the diet.

These conclude our observations on the dietaries officially sanctioned in
the Jail Code. As already stated other combinations than those laid down are
made use of in the several jails. Some of these combinations were investigated
where the actual quantity of food was kept constant at 18 chittacks including
3 chittacks of vegetables, The results obtained wa shall give under the
heading G. .

G. Diet,

Different combinations of the food-materials making 18 chittacks, the
official quantity.

SERIAL No. 14.
Five prisoners under observation for five days.

Wheat 3 5 ; . X { - 0 chittacks,
Juar . & : : ¢ . - R
Arhar . a - X : . : :

Vegetables . . : . - : : 5

EF

H=

M

Pl
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| Total amount Total Ni Ni Nit Witrogen

=k — 0 | e
17th March 1910 . ! €050 1997 B-208 5208 40384 05
18th March 1910 -| £3-50 24-15 57208 5208 40384 (3
18th March 1910 | G700 2052 5208 G208 40384 05
20th March 1910 Al TE00 3151 6208 5308 40384 s
21st March 1910 . 7500 2466 6298 5203 40384 05
22nd March 1910 3 2050 14-05 a"208 5208 40384 05

Average intake of ui.tmgc‘n por Average ontput of nitrogen in

man daily . : « 150444 grms. fmees per man daily . « 49044 grma,

Nitrogen absorbed—10-06 grms. =668 per cent. of mnitrogen of diet.

SeEr1an No. 15.

Five prisoners under observation for five days.

Wheat . : 5 . . 5 : . « 5 chittacks.
Barley i ; 3 ; - ; e o
Arhar : 5 : : : : 3 ; . 1 chittack,
Vegetables - : : ; : : . . 3 chittacks,
| |
Total £ ‘Total Nitrogen Nitrogen N'{ru(gu:n. Nitrogen
of f::‘;?:n nitrogen of | of ; of ; o J ; of
OZA. fwoes. Wheat. Juar. Arhar. Vegetables,
|| 2eglEE8) GRS
! 1
10th March 1910 . 7860 1470 | 7064 5268 20192 (i
11th March 1910 - 10760 | 2878 - | 7064 b268 20192 L]
12th March 1910 . 10550 i 2485 7064 6288 | 20182 L1 5)
13th March 1910 3 112-50 | 2565 | 7064 5268 2:0192 03
14th March 1810 ‘ 12050 2008 i 7064 268 . 2:0192 135
15th March 1910 . 000 | 60 . T064 5268 20102 Ly
Average intake of nitrogen per Average ontput of nitrogen in
man daily . H - 148512 grms. fwces per man daily . 46624 grms-

Nitrogen absorbed—10r1888 prms. =686 per cent. of nitrogen of diet.
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SERIAL No. 16.

Five prisoners undey observation for seven days.

W heat 5 chittacks,
Juar 5 N
Arhar : ; 2 i
Vegetables i : o
| | |
Total t ‘Total Nit | Nit Nit Hi Ni
Wima v Tk o T
1ba. Faoes. |  Wheat. | Jear. Arhar. [ Vegretablen
19th January 1910 . #11 1761 | 6354 5110 300 05
20th Japuary 1010 .| 236 12:61 5354 5110 390 | 06
21st Jamary 1910 .| 392 2155 | 5354 5110 390 05
#2nd January 1910 .| 342 1945 5354 G120 | 3 | 05
28rd January 1910 564 2083 ‘ 5354 5110 | 390 | 0§
24th January 1910 .| 423 2343 ‘ 5354 5110 | 890 05
25th January 1910 360 216 | 5854 5110 i 390 05

Average intake of nitrogen per
man daily . . . 14:884 grms.

Average output of nitrogen in

fmees per man daily . . 4144 grms.

Nitrogen absorbed—107T2 grms.=F2'1 per cent. of nitrogen of dict.
(Nore.—The wheat given in this diet was first class matecial, 80 that the absorption ia higher than wounld have besn
the case if the ordinary jail standard of wheat bad been weed.)

Seriar No. 17.
Ten prisoners under observation for five days.

Wheat 9 chittacks.
Bajra . o 4 o
Arhar . i : : 2 .
Vegetables . ; - : - 3 o
| c : : :
Total amount Total nitrogen| Nitrogen Nitrogen Nitrogen Nitrogen
of fmees, of of of of of
1be. Frmces, Wheat. Bajra. Azhar, Vegetables,
12th Janvary 1910 . 1500 2406 8478 I 176 400 0-&
1i3th January 1910 1444 G579 8478 176 a0 o6
14th January 1910 . 1369 4320 2478 176 o0 0B
16th January 1910 1744 61'96 8478 ) ] &90 05
16th January 1910 1400 5047 2478 3176 390 05
Average intake of nitrogen per Average output of nitrogen in
man daily . . . 16054 grms, fmces per man daily . » 40004 grims

HNitrogen absorbed—11-1446 zrms. =604 per cenh of nitrogen of dict.
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Serrar No. 18.

Ten prisoners under observation for five days.

Wheat e . - 6 chittacks.
Bajra : 7 »
Arhar . 2 2
Vegetables : : b &
Total amount Total nitrogen Nitrogen Nit itrogen rEen
Du[‘f;cu!, of G Dl?ﬂ 3 :;;gt-n H“nl H“o-t
1ha. facen, Wheat, Bajra. Arhar, Vezotablos,
12th January 19110 1300 4L a§a2 5353 00 5
13th January 1910 1360 i G52 5548 300 L
14th January 1910 1850 0r84 Bia2 5ahS -5 "5
15th January 1910 1589 6112 5652 5358 390 5
16th Januwary 1910 1620 TR Groad bebas ] [
Avernge intake of nitrogen per Average ontput of nitrogen in
man daily . » 16°61 grms. fieces per man daily + 52586 grms,
Nitrogen avsorbed —103514 grms. = 063 per cent. of nitrogen of diet,
SERIAL No. 19.
Ten prisoners under observation for siz days.
Wheat ; . i 4 chittacks.
Bajra . 4 - ; . B -
Urid - 2 "
Arhar. ! : 3 = . 1 chittack,
Vegetables . . . . - 3 chittacks.
| | |
T"mt Total Hit Nitrogen | Wi Wit Wi
Nitr Il »
G | T of || Tt e gl
t:ll:u_bms. fmces Wheat. | Bajra. Trid. Arhar. | Vegetables,
8. |
B g — X i = | |l e
14th Decomber 1900 1100 | 3768 BI626 400 '| 105 0
1ith December 18060 . 1250 a | 2768 | 6:8526 ! 40 1495 05
16th December 1909 1500 £ J| @78 | 6352 400 195 05
17th December 1900 14:00 % T8 3526 400 1495 5
18th December 1900 .| 12:50 tr 768 63526 4°00 185 151
19th December 1909 11400 3768 B3526 400 195 5
Average intake of nitrogen per Average ontput of nitrogen in
man daily . . 165708 grms. fieces per man daily . . 57180 grms.

Nitrogen absorbed=—10-8526 grms. or 65°5 per cent. of nitrogen of diet.
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SERIAL No. 20.

Four prisoners under observation for six days.

Wheat . ; - \ A - : - . 11} chittacks.
(Fram . . 3 . b - o « 33 o
Vegetables . - : . : ; Ao W
Tn-tnl t Total |:|i Kit Nit | Vi
o mﬂn i t.rvug'en :f'.gen ;?gﬂ'n : h:t;fogen
[TER i‘mea Wheat. Gram. | Wegotables,
nd March 1910 . . . - . s000 | 1633 101545 58758 | 05
8d March1910 - . . .| 8800 | 1767 101545 5878 | 05
P R 0650 1841 101545 56758 i 05
|
Sth March 1910 . . . 1i3:50. 22:53 10:1645 | 58758 | oS
th March1910 . . - .| €200 | 1491 | 100545 | 58768 05
PR Manh 10100 = = - .| wEE0 |° ELa 101545 | 58758 i 05
R MR 1810 - e cemee, | 86 Wises | 5878 | 0%
Average mtake of nitrogen per Average output of nitrogen in
man daily . - . 16:5808 grms. finces per man daily . . #9721 grms,

Nitrogen absorbed—11'5632 grms. =890 per cent. of nitrogen of diet,

In the preceding pages we have recorded the investigations made with a
view of obtaining some idea of the average amount of nitrogen absorbed from
the several diets made use of in the jails of the United Provinces. The results
point undoubtedly to Diet E of the Jail Code as being the best. It presents,
‘on an average over the provinee, an intake of 17°09026 grms. of nitrogen of
which 11'64996 grms., or 6816 per cent., are absorbed. The other diets,
whether given as sanctioned in the Jail Code or as made use of in the different
jails, present a lower intake of nitrogen and are accompanied by a lesser degree
of nitrogenous metabolism, both actually and relatively.

We may summarise the results so far obtained as follows :—

Diet E.—Intuke of 17:09026 grms. Witrogen absorbed 11-64996 grms.
=816 per cent.
Diet A.—Intake of 150020 grms. Nitrogen absorbed 97080 grms.

=064'T per cent.
Diet G.—Intake of 14 3?93 grms. Nitrogen absorbed 9-2264 grms.

=f{id'Y per cent.
Diet F.—Intake of 16'2748 grms. Nitrogen absorbed 89992 grms.

=553 per cent.
Diet B.—Intake of 150799 grms. Nitrogen absorbed 95291 grms.

=596 per cent,
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Diet ®4F-—Intake of 158912 grms. Nitrogen absorbed 10:0055 grms.
=629 per cent.

Diet in serial No. l4—Intake of 150444 grms. Nitrogen absorbed
10-0500 grms. =068 per cent.

Diet in serial No. 15—Intake of 148512 grms. Nitrogen absorbed
10-1888 grms. =686 per cent.

Diet in serial No. 16—Intake of 148640 grms. Nitrogen absorbed
10-7200 grms.=72'1 per cent.

Diet in serial No. 17—Intake of 160540 grms. Nitrogen absorbed
111446 grms.=69'4 per cent.

Diet in serial No. 18—Intake of 156100 grms. Nitrogen absorbed
10-3514 grms. =663 per cent.

Diet in serial No. 19—Intake of 165706 grms. Nitrogen absorbed
10-8526 grins. =655 per cent.

Diet in serial No. 20--Intake of 16'530% grms. Nitrogen absorbed
11-5582 grms, =69-9 per cent,

It is, therefore, evident that with the exception of the diet investigated in
serial number 20, which contains too much pulse to be given for any great
length of time, Diet E of the Jail Code is the most suitable of all those under
observation. This explains the partiality for this diet met with in the different
jails. Experience has shown that the prisoners do better on it than on any of
the other official combinations ; so that it is used practically to the exclusion
of all others for at least nine months of the year.

If now we accept that E forms the diet of the prisoners for nine months
in the year and that one or other of the remaining diets is given during three
months in the cold weather, we can estimate the average level of nitrogenous
metabolism attained daily throughout the year. Thus for nine months the
average daily nitrogenous interchanges=11"64995 grms. and for three months
the daily nitrogenous metabolism may be taken as the average value of the
remaining diets.

The average daily absorption from these remaining diets works out to be

101945 grms. per man, therefore the average daily nitrogenous interchange

per man js ~XERBXEHIONE_—11-9860 grms. This works out to be equaj

to 674 per cent. of the average daily intake of nitrogen throughout the year,
viz., 16°7292 grms.

Therefore, an average daily intake throughout the year of 16:7292 grms
of nitrogen is provided for in the jail dietaries of the United Provinces, and of
this amount 11:2860 grms., or 674 per cent., is absorbed and undergoes
metabolism in the system.

When we come to discuss this diet in the light of further experimental
work, the question will have to be considered whether this level of nitrogenous
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interchange is sufficient; if not, how it can be raised, and, more important
still, how the percentage absorbed, 6747, can be increased so that excessive
waste may be avoided. .

SUMMARY AND CONCLUSIONS.

1. The food-stuffs of Allahabad and Benaves districts are purer and show a
higher degree of‘ nitrogenous absorption than those of Agra, Lucknow or
Mainpuri distriets,

2. Of all the official diet scales and of several other combinations in-
vestigated Diet E of the Jail Code proves itself superior, which explains the
preference shown by all Jail SBuperintendents for this diet.

It presents on an average throughout the province 1709 grms. of
nitrogen, or 106:81 grms. of protein, per man daily, and permits of an absorp-
tion of 1165 grms. nitrogen, or 72'81 grms. of protein.

3. Taking the whole year into consideration the dietaries of the jails of the
United Provinces present an average daily intake of 1673 grms. nitrogen, or
10456 grms. protein per man, and are accompanied by an average daily
absorption of 11-28 grms, nitrogen, or 6950 grms. protein per man,

i

1]
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CHAPTER IV.

The Determination of the Co-efficients of Absorption of the Nitro-
gen offered in the Food-Stuffs entering into the Jail Dietaries of the
United Provineces.

In our work on Bengal Jail Dietaries' it was found te be impossible to
obtain any constant figures that would represent the percentages of the nitro-
gen absorbed from the different food-materials in use in Bengal Jails. The
reason for this was ascribed to the very bulky condition of those diets when
cooked. We ascertained that on a gradual increase of anyone constituent, as
for instance rice,—the other food-materials entering into the diet being kept
constant in quantity—there isa gradual fall in the percentage of the nitrogen of
the diet that is absorbed and this decrease becomes all the more marked the
more the quantity of rice is increased. There is, therefore, a certain optimum
quantity of rice, when the other constituents are constant, which permits of
the greatest amount of nitrogen being absorbed from such a series of diets. Tt
is evident, therefore, that with a change in quantity of a bulky constituent
like rice, there will be changes in the percentage of nitrogen absorbed from the
different food-stuffs constituting the diet. In other words, as the bulk of a diet
beyond a certain stage inereased the actual and relative amount of protein
absorbed was found to deerease. In Bengal Jail diets we had therefore to deal
with eontinually varying co-efficients of nifrogen absorption from the different
food-materials, the variations depending on the extent to which the bulk of the
diet interfered with the proper digestion and assimilation of its proximate
principles.

This diffieulty is not met with in diets of the type made use of in the jails
of the United Provinees. The ordinary dietaries are nothing like so bulky as
was the case in Bengal. The observations made show that it is quite possible
and fairly simple to obtain fizures which represent the nitrogen absorption from
the different food-stuffs, and that those figures are, to all intents and purposes,
constant so long as the same samples of food-materials ave experimented with.
Any change, however, in the sample is immediately accompanied by a change
in the percentage of nitrogen absorbed. An illustration will make our mean-
ing clear. Supposing a good sample of wheat shows S0 per cent. of its nitrogen
absorbed, and a good sample of barley shows 55 per cent. of its nitrogen absorb-
ed. Now a certain amonnt of admixture of these two cereals is practically
always the case, and it will be evident that different degrees of admixture will
show different percentages of protein absorption, although those different admix-

! Beientific Memoirs, No. 37.
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tures are all classed as wheat. The fact that we obtained different results with
seemingly the same diet in different jails gave us for a time a good deal of
trouble and a certain amount of unnecessary repetition of experiments. The
difficulty arises largely with wheat and barley, although the other food-stuffs
are often mixed to a greater or lesser extent. Government, no doubt recognis-
ing the difficulty of obtaining pure food-materials, only demands second class
quality for jail consumption ; the result of this is that, wheat being by far the
most expensive of the different food-materials, the contractors supply wheat,
unless carefully watched, that contains a very large proportion of barley, juar
or even gram. We have seen samples of wheat sent in for jail consumption
which were fully 50 per cent. barley and, as if that were not sufficient; in which
both wheat and barley were weevil eaten, the grain being considerably damaged.
Needless to say the absorption of nitrogen from diets containing that type of
wheat is far below what should be the case. It is evident, therefore, in order
to get anything like constant results we had to arrange that {he same quality
of the different food-stuffs should be given during a series of observations.
When this was done the results worked out remarkably close.

We shall now proceed to record the investigations carried out with a view
of ascertaining the absorption co-efficients of the nitrogen offered in the food-
stuffs entering into the jail diefaries of the United Provinces. Before doing so,
however, for the sake of comparison we shall show what the absorption of nitro-
gen should be from-wheat that may be looked on as of first class quality. This
wheat was specially procured for the purposes of the experiment and was a
good deal superior to the ordinary sample of wheat in use in the jail. It showed
on analyses considerably more protein than was present in any other sample of
wheat analysed from jails in the United Provinces, viz., an average of 12 per
cent. as compared with a little over 10 per cent. on an average of the wheat
from different jails.

The Co-efficient of Absorption of the Nitrogen of first class Wheat.

BENARES JAIL.

SERIAL No. 21. BarcH A.

Siz prisoners under observation for five days.

First class Wheat : : : . ’ ; 114 chittacks.
Arhar 2 i Al AL BANe

"‘.regctablﬂa ' ® 5 & . 3‘

i



| | : - :
Tatal nmount Total Nitrogen | Nitrogen Mitrogen
of fauu:n.n | mitrogen of i of of X aof
T Wheat. Arhar, agstublon.

: e —
18th January 1910 ., . .| 416 1901 12314 | 390 | 05
Lth January 1910 . . . %48 | 1773 12814 | 890 | 0
1Wth Jammary 1910 . . .| 18 | 80 | 12814 | 890 o5
16th January 1900 . . .| 331 147 | 12814 $90 | 0B
17th January 1910 . . .| 400 1698 | 1234 | 390 | 05

Average intake of nitrogen per Average output of nitregen in
man daily . - » 16714 grms. fwces per man daily . « FOBDE grms.

Nitrogen absorbed—136244 grms. = 81'5 per cent. of nitrogen of diet.

SERIAL No. 22. BarcH A.

The same six prisoners were kept on the same diet for seven days longer.

Wh oy 90 . . .| e8| e 12:314 a0 | os
20th January 1910 - - - 2447 1387 12-314 380 05
29 Jaomary 1910 . . 303 1505 19314 390 05
23rd January 1910 - - - 425 | 20-76 12-31 300 05
24th January 1910 - . | 87 : 15:19 12-314 380 5 |
26th January 1910 . s N a68 | 2551 12314 | F80 | L3
26th January 1910 . . .| %42 | 1608 | 12su | 890 06
Average intake of nitrogen per Average output of nitrogen in
man daily . 5 « 16714 grms. fmces per man daily . « 304404 grms.

¢  Nitrogen absorbed=—13-6699 grms. = B1'7 per cent. of nitrogen of diet,

Therefore, over the twelve days these six prisoners show a daily nitrogen
intake of 16'724 grms. of which 13:651 grms., or 51'6 per cent., are absorbed,

‘We shall presently see that the nitrogen of arhar plus vegetables shows an
absorption of 84'1 per cent. Therefore, 12°314 grms. nitrogen of wheat shows
13651=3-7004=9-9506 grms. nitrogen absorbed.

Therefore, 1st class wheat has 80°8 per cent. of its nitrogen absorbed.



55

Serian No. 23. Barcm C.
Five prisoners under observation for seven days.

1st clase Wheat , : : . ; - 5 chittacks.
Juar ; : : : . . ] 8 o
Arhar : - . . . . - 2 o
Vegetables : : r : . 3 -
[] =
Total t  Total Nitrogen | Nit | Nitr | Nitrogen
ffooee. | ulioganct | _af o | | of
1ba. | feeos, I Wheat. Juar. Arhar. Vagetables.
[Sre |
19th Jamuary 1910 . 311 [ 1781 6364 511 | 380 I 06
20th January 1910 . 238 1261 5354 611 390 L135)
9lst Jamuary 1910 . 392 21°66 5354 611 380 LLE]
22nd January 1910 . 342 19-45 6354 | 611 390 [15:]
| 23rd January 1810 564 280 b3b4 1l | 380 06
24th Janopary 1910 . 423 2243 5364 a11 300 rG
26th January 1910 . | 360 2166 5304 511 | 300 b
Average intake of nitrogen per Average ontput of nitrogen in
man daily « . . 14:884 grms. fwoen per man daily . . #1l44 grms.

Nitrogen absorbed—10+72 grms. = 721 per cent. of nitrogen of diet.
Ser1aL No. 24, Barcm B.

Five prisoners under observation for three days and four prisoners for the
remaining four days.

1et class Wheat . . ; - 3 chittacks.
Juar - 5 z : - - - B 5
Arhar L L] 0 - el . @ 2 a¥
Vegetables : . c c c - 3 -
| Total amount|  Total Nitrogen | Nikr Riteopsk. | Mifcogen
| “ ot tmess, | nitrogen of of - s of
1. [ Wheat |  Joar, Arhar. Vegetabloa,
|
| 19th Janpary 1910 . 226 1722 5212 | 511 360 06
/] 20th January 1910 . _ 332 20r83 I 3212 i 611 380 5
21t Jaomary 1910 . &87 1688 $a1z 611 890 o5
. 22nd January 1810 223 1407 3212 511 [ 360 05
|28 January 1920 .| 292 | 1ewr 3212 51 | 890 o5
24th January 1010 331 | 2082 3212 511 390 | 06
: 25th January 1910 150 977 | 312 ' 511 200 b
_Average intake of nitrogen per Average cutput of ni in
man daily « . « 12722 grms. fweces per man daily . « 37242 grma.

Nikrogen absorbed—80078 grmu. = J0°7 per cont, nitrogen of diet.
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By taking ohservations 23 and 24 together we see that a difference of 2
chittacks of 1st class wheat, equal to 2:142 grms. nitrogen, causes a difference
of 1-7222 grms. in the amount of nitrogen absorbed.

Therefore, this 1st class wheat shows 804 per cent. of its nitrogen absorbed.

Other determinations of the absorption of the nitrogen of 1st class wheat
will be given amongst the results obtained from work done on prisoners in
Benares Jail.

THE DETERMINATION OF THE CO-EFFICIENT OF NITROGEN
ABSORPTION FROM THE FOOD-STUFFS ENTERING INTO
THE JAIL DIETARIES OF THE UNITED PROVINCES.

A —BENARES JAIL. .
(1) The Absorption of the Nitrogen of ordinary Jail Wheat.

Serian No. 25. Barcu A.
Five prisoners under observation for siz days.

Wheat B iy 7 z \ 5 . 3 11% chittacks.
Gram 2 : : : % : 2% oy
Arhar ; ; : : : : : . 1 chittack.
Vegetables 5 3 chittacks.
| |
| Total amount Total Nitrogen Hi 1] Nitrogen Hik n
af fnum:.“ nitrogen of 3 -uox'gﬂ t;-;g !a!g ':;3‘3
| The | faoea, | Wheat. Gram, Arhar. | Vegetables,
I ! : e Bl <t
i5th Febroary 1910 . l 439 [ 1798 11:174 4111 195 )
19th Febroary 1910 . I 457 1 2000 11174 4-111 1:95 5
20th Febroary 1910 . | 456 2082 11'i74 4111 105 5
215t February 1010 . 783 32468 11174 #111 1485 5
92nd February 1910 | [ a5l . 8442 11174, 4111 195 ra

23rd February 1910 . 85l di-83 11174 4111 143 I (1 7
24th Febroary 1910 . 3Ed 1672 11174 4111 195 5
Average intake of nitregen per Average ontput of nitrogen in

man daily . ; . 17°735 grms. feces per man daily . . 5538 grms.

Nitrogen absorbed—13-197 grms. =687 per cent. of nitrogen of diet.

Reference to serial number 2 will show that on a similar diet with the
same food-materials this same batch of prisoners absorbed 12272 grms.

We may accept, therefore, the average, 12-2345 grms,, as a true measure
of the absorption. A
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Seriar No. 26. Barca B.

Five prisoners under observation for siz days.

Wheat : : : : L : : ; 10 chittacks.
Gram : : : : : . : % t
Arhar : 3 . : 2 . o ; 1 chittack.
Vegetables : : ; ) : : 3 chittacks.
Total £ Tatal Kitr Wi Nit [ i
of fmocs. | uitrogemof | | of i o e
Tha. | Tz, Wheat. Gram. Arhar. Vegetables,
18th February 1910 . | 434 | 1534 716 4111 I 195 05
, |
18th February 1910 | 681 | 2451 #7l6 111 ; 195 G
20tk February 1810 . | 625 I 2461 716 | 4111 | 195 (175
| | |
21st February 1910 . | 534 21-80 8716 | 4111 | 196 5
22nd February 1910 .| 513 2137 s | 4m | 195 o6
28rd February 1910 . 778 2804 : ofle | 4111 | 195 i1
24th February 1910 300 i 1583 I #7186 ‘ 4111 ‘ 195 (1741
Avernge intake of nitrogen por Average output of nitrogen in
man daily « . . 16#77 grms. fieces por man daily . « 60588 grms.

Ritrogen absorbed —11-2237 grms. =689 per cent of nitrogen of dlet.

Now by taking this result in conjunction with the average of the two
observations given under No. 25 we see that a difference of 1} chittacks of
wheat, or 1458 grms. nitrogen, causes a difference of 12:2345—11-2237
equals 1:0108 grms. nitrogen in absorption.

Therefore, the ordinary sample of jail wheat shows 693 per cent. of its

nitrogen absorbed.
(2) The Absorption of the Nitrogen of Gram

SERIAL No. 27. Barcmes B axp C,

Ten prisoners under observation for siz days.

1st clase Wheat - - u : - . 10 chittacks.
Gram . ’ : : i : 2k
Arhar . : - : : : 1 chittack,

et A S A S
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Gth February 1910 . i 2042 10708 4111 195 b
7th February 1810 . 10 3842 10-708 #111 195 6
8th February 1910 . 767 686 10-708 4111 195 (153
0th Febroary 1910 1007 41'88 1o-fos 4111 195 L3+
10th February 1910 . 976 40-86 10-708 111 1-95 05
11th Febroary 1810 . 026 4786 10-708 4111 1496 G
18th February 1910 . 257 13-87 lir70s 4111 1406 I 05
Average intake of nitrogen per Average output of nitrogen in
man daily . 4 . L7268 grma, fmces per man daily . . 39010 grms.

Nitrogem absorbed—13-27% grms. =77 per cent. of nitrogen of diet.

But we know from the observations recorded under Nos. 21 and 22 that
816 per cent. of the nitrogen of wheat, arhar and vegetables is absorbed. Sub-
stitute this for the nitrozen of wheat, arhar and vegetables and we gzet 13158
X 81'6 equals 10-7369 grms. nitrogen. Therefore 4*111 grms. nitrogen of gram
shows 13:278—10-7369 grms. absorption. Therefore, the nitrogen of gram
shows 61°8 per cent. absorbed.

Serran No. 28, Barcm A.
Five prisoners under observation for seven days.

1st class Wheat 5 : - . ¢ . 111 chittacks,
G]“.].II:I. ® ® " L] - L 2& 65 ]
Arhar - - . " N . 1 chittack.
Vegetables - . » . - 3 chittacks,
Total tE Total Nit | it HNit Hi
O fme | mitrogmet | @ | e T i '
1bs. fmwces. Wheat. Gram Arhar, Vegetables.
6th Febroary 1810 . | 461 28-18 18814 | 4111 185 06
Tth Febroary 1910 . 488 2363 12314 4111 195 05
8th February 1910 . i 3965 12-314 4111 196 06
Oth February 1910 i 1 2499 12314 #111 1495 06
10th February 1910 . 657 2071 12-314 4111 105 (171
11th February 1810 . 416 16-33 12314 4111 195 b
12th Fevroary 1910 . 451 1581 12314 4111 195 | 6
Average intake of nitrogen per Average output of mitrogen in
man daily « . . 18876 grms. feces por man daily . . 4322 grums.

Nitrogen absorbed—14-553 grras. =771 per cent- of nitrogen of diet.
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Now as before substitute 816 per cent. of the nitrogen- of the wheat,
arhar and vegetables and we get the amount absorbed from these constituents,
that is, 14764 x 816 equals 12:0474 grms. nitrogen.

Therefore 4111 grms. nitrogen of gram shows 14:-553 — 12:0474 grms.

Therefore 4*111 grms. nitrogen shows 2:5056 grms. absorbed.

Therefore nitrogen of gram shows 609 per cent. absorbed.

By taking these last two observations, Nos. 27 and 28, together we see
that a difference of 1} chittacks of first class wheat, or 1°606 grms. nitrogen,
causes a difference of 14:558—13'278 equals 1275 grms. in the amount of
nitrogen absorbed.

Therefore nitrogen of first class wheat shows 79'3 per cent. absorption.

Also from No. 27, 4111 grms. nitrogen of gram shows 25411 grms.
absorbed.

And from No. 28, 4’111 grms. nitrogen of gram shows 25056 grms-
absorbed.

Therefore 8222 grms. nitrogen of gram shows 5°0467 grms. absorbed.

Therefore the nitrogen of gram shows 61°38 per cent. absorbed.

(3) The Absorption of the Nitrogen of Arhar Dal and Vegetables.

Serian No. 29.

From Nos. 21 and 22 we learned that a diet composed of—

1st elass Wheat : « 11} chittacks offering 12:314 grms. nitrogen.
A—'l']'l-al' » ¥ W 2 I i 3'90 13 ]
Vegetables . <L TR » 050 » ”

showed 13:651 grms. of nitrogen absorbed.

By Nos. 23 and 24 we learned that 804 per cent. of nitrogen of 1st class
wheat was absorbed.

By Nos. 27 and 28 we learned that 79-3 per cent. of nitrogen of 1st class
wheat was absorbed.

t. &, from 23 and 24, 2'142 grms. nitrogen showed an absorption of 1:7222 grms. and
from 27 and 98, 1:606 , - T A T T T
therefore &745 ”» " " " » 29872

Therefore, the average absorption of the nitrogen of 1st class wheat is as.
nearly possible 80 per cent.
Substitute this value for the absorption of the nitrogen of wheat in No.
29 and we obtain the absorption from arhar and vegetables.
2
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Thus, 12°314 X 80 equals 18-651—%4 grms. (Arhar and vegetables).
Therefore, 4°4 grms. (Arhar and vegetables) equals 13'651—9'8512 grms. nitro-
gen=37998 grms. nitrogen ahsorbed.

Therefore, the absorption of the nitrogen from arhar dal and vegetables
works out at 841 per cent.

The Absorption of the Nitrogen of First Class Wheat.
SErIAL No. 30. .

Noe. 27 and 25 added together give an absorption of 27-531 grms. nitrogen

Nitrogen of Wheat 23022 grms.
% 3, Gram 8222 .,

5 w Athar $000
% w Vegetables 1-000

Now substitute our average values for the absorption of the nitrogen of
gram, viz,, 61'38 per cent., and nitrogen of arhar and vegetables, viz,, 841 per
cent.

Therefore, the 23'022 grms. nitrogen of wheat equals 27-831—(8222 X
61'38+490 X 841)=27-831—9'1675 grms. absorbed.

Therefore, the nitrogen of 1st class wheat shows an absorption of 8106
per cent.

The Absorption of the Nitrogen of the ordinary Jail Wheat.
SEr1aL No. 31.

Nos. 25 and 26 added together give an absorption of 234207 grms. nitrogen

Nitrogen of Wheat 20:890 grms.

5 of Gram 5222

n
from

s  of Arhar 3-900

I

o of Vegetables 1-000

Substitute as in No. 30.
Therefore, 20°89 grms. nitrogen of wheat=23"4207—9"1675 grms. absorbed.

Therefore, the nitrogen of ordinary jail wheat shows an absorption of
68'3 per cent. '
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(4) The Absorption of the Nitrogen of Juar.

SerIAL No. 32,

From serial number 30 we learned that—

23022 grms, nitrogen of wheat showed 18:6635 grms. absorbed.
From serial number 29 we learned that—

3748 grms. nitrogen of wheat showed 2-0972 o 3

Therafors 28710, T "o » 26607 i 1

Therefore, nitrogen of 1st class wheat shows 80'8 per cent. absorbed.

SErIAL No. 33. Batce C.

Five prisoners under observation for seven days.

gt class Wheat . . R i : : . 4 5 chittacks.

_ Juar f . . ; ; : . . 3 o

Arhar - : - ; . - 2 .

Vegetables - . . : . 3 =
Total pmeunt | Total Nitrogen Hit:rﬂlprﬂ'n l Hilrﬂ’g:n NiLro[g'eu

of fmces. nitrogen o 1 of a @ a
1ba. fmoes. Wheat. Arhar. Juar. Vegetablea,
|
19th Jannary 1910 . 11 1761 1 5354 380 511 5
20th Janoary 1910 . 236 1261 | 6354 300 511 o5
91st Japnary 1910 . 02 2156 5364 F90 511 06
23nd Jannary 1910 343 1046 5864 390 511 ir5
23rd January 1910 . b6t 2083 basd 400 511 06
24th Janvary 1910 . 4238 2243 63564 300 511 G
25th January 1910 . 60 2158 B354 &80 511 b
|
Average intake of nitrogen per Awerage output of nitrogen in
mandaily » . . 14864 grms. feces per man daily . « #1444 grms.

Nitrogen absorbed—1078 grms. =731 per cent. of nitrogen of diet.
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By substituting the values found for the absorption of the nitrogen of first
quality wheat and for arhar and vegetables we get the percentage of the
nitrogen of juar that is absorbed. Thus :—

5354 % 80'8 4474 X 84:14-5°11 juar = 1072 grms. nitrogen absorbed.

Therefore, the 511 grms. nitrogen of juar = 10°72—8'0264 grms.

Therefore, the nitrogen of juar shows 52'7 per cent. absorbed.

SERIAL No. 34. Barce B.

Five prisoners under observation for three days and four prisoners for the
remaining four days.

1t class Wheat . : ; : . ; + 3 chittacks.
Juar : g . = - g = « B 5
Arhar . : ; ; : - i i i
Vegetables . ‘ . . . . - 3 2
- |
19th January 1910 226 17-22 3212 511 390 0
20th January 1910 . 332 2032 8213 511 390 08
81st January 1910 . - &a7 1688 2-212 611 380 (157 l
28nd January 1910 . 523 14787 3313 51l &80 0rs
28rd January 1910 . 243 16-47 | 8212 511 300 05
24th January 1810 331 | 2032 3212 61l 390 Ly
26th Jamuary 1910 . Ll L 3212 a1l 390 (1]
Average intake of nitrogen per Average output of nitrogen in
man daily . - . 13728 grms. fwces per man daily . « §7242 grms.

Nitrogen absorbed—80978 grma. =707 per cent. of nitrogen of dict.

By substituling the same values as in the preceding observation, No. 33,
we obtain the percentage of the nitrogen of juar that is absorbed. Thus:
3212 % 808444 X 84'14 511 grms. nitrogen of juar=8-9978 grms. nitro-
gen absorbed.
Therefore, 511 grms. nitrogen of juar==5-9978—6-29569=2-70211 grms,
Therefore, the nitrogen of juar shows 52'8 per cent. absorbed.
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S8er1an No. 85, Batcm B.

Five prisoners under observation for five days.

1st class Wheat . : ; . - 5 F « 8 chittacks.
Juar : . £ . : . 5 . B a3
Arhar . . . . . . . . FH
Vegetables . . . 3 . s T
Total amonnt Tatal | Nitrogen Ritrogen Nitrogen Nitrogin
of fmcos. nitrogen of of of of
kg, fmoes. Wheat. Juar, Arhar. Vegotables.
|
13th January 19100 .| 440 18-08 5566 3832 300 s
14th January 1910 . 256 16°81 8566 832 | 390 05
15th January 1910 . 387 2072 8566 3832 300 05
I |
16th Japuary 1910 . 458 2886 | 8666 g8a2 3-90 06
1
17th January 1910 . 408 2090 | 8568 3832 380 G
Average intake of nitrogen per Average output of nitrogen in
man daily . 4 « 15798 grma. fieces per man daily . 40406 grms,

Nitrogen absorbed—12-7484 grms. =750 per cent. of nitrogen of diet.

By substituting the same values as in the preceding observations, Nos, 33
and 34, we obtain the percentage of the nitrogen of juar absorbed. Thus: —
8566 % B0r8+4'4 X B4'143-832 grms. nitrogen of juar=12"7484 grms,
absorbed.
Therefore, 3-832 grms. nitrogen of juar=12-7484—106217 grms. absorbed.
Therefore, the nitrogen of juar shows 55°5 per cent. absorbed.

S8esran No. 386. Barcm C.

Six prisoners under observation for five days.

lst class Wheat . CY . . . . « B chittacks,
Juar . . . " . M " « 4
Arhar . " . . " . 0 . 2
Vegetables . ' ' . . Sy



| |
Total amount Total | Kiteogen i Nit Nit
of fmces, nitrogen of | of t;:gen IQI?EM :!mm
(LT fmcos, TWhant. Juar. Arhar. Vegotahles.
13th January 1910 . 436 2608 © B566 2655 380 0B
14th January 1910 490 2300 8566 2365 390 06
15th Januvary 1910 . &25 1765 85666 2666 | 350 06
16th January 1910 : 445 3000 I 8566 2656 | 300 1)
17th January 1910 . | ois 2384 | 8566 2556 390 03
: 1
Avernge intake of nitrogen per Average output of nitrogen in
man daily . ; . 15521 grms. fmces per man daily . . 34868 grms,

Nitrogen absorbed—12:0854 grms. =778 per cent. of nitrogen of diet.

By substituting the same values as in the preceding observations, Nos. 33,

84 and 35, we obtain the percentage of the nitrogen of juar absorbed. Thus:—
8566 X 80'8 444 x 84142550 grms. nitrogen of juar = 12°0354 grms,
Therefore, 2:555 grms. nitrogen of juar=12-0354—10'6217 grms. absorbed.
Therefore, the nitrogen of juar shows 553 per cent. absorbed.

SErIAL No. 37.

By taking the two observations, Nos. 85 and 36, together we find that a
difference of 2 chittacks of juar causes a difference of—
12-7484—12-0854=0°7130 grms. in the amount of nitrogen absorbed, i.e.,
1'277 grms. nitrogen of juar shows 0-713 grms. absorbed.
Therefore, the nitrogen of juar shows 55'8 per cent. absorbed.

Serian No. 88.

Collating these five observations for the determination of the co-efficient of
the nitrogen absorption of juar we get:—

From No. 33 511 grms. nitrogen of juar shows 26936 grms. absorbed.

£ L] Hl’ 5.11 1 » EE ] ¥ n E'?ugﬂ i 2
35 3 35 3 S‘Eg " ¥ 1 i i1l 2:1267 23 F1l
L e el 2550 4, 5 TR n 1-4137 "

1 iy a7 12'?? I oy I " L ulilau EF] :;)
Therefore 17-884 »n 38 5 » " 9'\‘3’_--1-9‘2- ) »

Therefore, the nitrogen of juar shows 5395 per cent. absorbed, or practie
cally 54 per cent.
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The Absorption of the Nitrogen of Arhar Dal and Vegetables.
Seriat No. 39.

By making use of the four separate observations, Nos. 33, 34, 35 and 36,
for the determination of the nitrogen absorption of juar we can, by introducing
known factors, determine what the absorption of nitrogen is from the other
constituents, Thus :—

Wheat, nitrogen Jua_r. nitrogen Arhar and Vegetables, Nitrogen absorbed,

in grms. in Eris. nitrogen in grms. grms,
Mo, 33 shows 5354 511 44 10:72
w b, 3212 811 4 80074
a A% BeO06G S852 44 12-7484
S B S566 2:555 14 12-0354
Therefore 25695 + 16607 +176 =44'5016

Now we know from other results that 80'5 per cent. of nitrogen of this
wheat is absorbed, and we have just shown that on the average 5395 per cent. of
the nitrogen of juar isabsorbed ; therefore, by introducing these known factors,
we can obtain the absorption of the nitrogen of arhar and vegetables—
ie., 25'698 x B0'8+416°607 X 53954176 grms. nitrogen of arhar and vegetables
=44-5016

Therefore, 2076398+ 8959474176 grms. nitrogen (arhar 4 vegetables)
=44-5016.

Therefore, 17°6 grms, nifrogen (arhar 4 vegetables) =44-5016—29°72345
grms.

Therefore, the nitrogen of arhar + vegetables shows 84 per cent, absorbed,
a result agreeing with that already obtained from other observations,

(6) The Absorption of the Nitrogen of Barley.
SERIAL No. 40. BarcmE A.

Five prisoners under observation for siz days.

2nd class Wheat . : . . ; . 8 chittacks.
Barley . : : : : % ; . ,,
Athar - : : : A o
Vegetables y ; . . " . . & .



T | VT ST | | e
28th Jamuary 1910, 171 876 TTi28 | a7 90 b
20th January 1910 { o4 2568 rraa 447 399 g
30th January 19100 . | 715 3224 TTE8 447 &40 05
81st Januvary 1910 : i1 ar1e | Trr2s LY 380 0
1st February 1010 621 2868 | WTV3ES 447 390 b
2nd February 1910 . (Efirk] 2698 | 79728 | 4T 390 05
8rd February 1910 .| 299 135 | 77728 447 390 05

Average intake of nitrogen per Average output of nitrogen in
man daily . : «  LG-G428 grms. fmces per man daily . . 5035 grms.

Nitrogen absorbed—11'5878 grms. = 69°6 per cont. of nitrogen of diet.
But we have seen that ordinary jail wheat shows 69 per cent. of its nitrogen
absorbed, and arhar 4 vegetables show 84°0 per cent. absorbed.
Therefore, 7:7728 % 694 4-47 grms. nitrogen of barley +4-4 x 84=11-5878,
Therefore, 4'47 grms. nitrogen of barley show 11-5878—9°0592 orms.
Therefore, the nitrogen of barley shows 565 per cent. absorption.

SEr1an No. 41. Barcm D.
Five prisoners under observation for siz days.

Znd class Wheat z 8 : 5 5 ] . . 8 chittacks.
Barley ; - . - . ; ; . 4 i
ﬂ-l‘hﬂ[' B L] ] s = 5 5 - = 2’ 18
Vegetables : . - 2 - . ae o
Total & Totul | N | Hit Ni i
Ftmoss: | Wicnguiiof|| it o e e
ba. | fmeos, | Wheat. Bazloy. Arhar. Vegetablos,
|
6th Febroary 1010 Fud 1186 | TITaR 293 390 [i53
fth Febroary 1910 .| 650 2687 | Y728 208 30 b
gth Febroary 1910 400 1608 Trras 208 00 05
Oth Febroary 1910 L 2558 77728 208 300 05
10th February 1910 . | A58 1770 77728 298 390 05
|
11th February 1810 . 762 2484 | 77728 208 280 oG
12th February 1910 .| 2001 'J'I]_S 728 298 390 L
Average intake of nitrogen per Average cntpat of nitrogen in
man daily . : « 1571628 grms. feces per-man daily . « 4397 grms,

Nitrogen absorbed—10'7558 grms. = 700 per cent. of nitrogen of diet.
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Now introduce the same factors as in No. 40 for the absorption of the
nitrogen of wheat and arhar dal plus vegetables, and we get 7-7728x 694298
grms, nitrogen barley 44-4 X 54=10"7558 grms.
Therefore, 2:98 grms. nitrogen of barley =10'7558 — 90592 grms. |nitrogen

absorbed.
Therefore, the nitrogen of barley shows 569 per cent. absorbed.

SERIAL No, 42,

By taking these two observations, Nos. 40 and 41, together we find that an
inerease of 2 chittacks of barley causes an inerease in the amount of nitrogen
absorbed of—

11-5878 — 107568 =0-8320 grms.
i.e., a difference of 1°49 grms. nitrogen of barley causes a difference of—
0'832 grms. in absorption,
Therefure, the nitrogen of barley shows 55°8 per cent. a,hsnrhed

SERIATL No. 43.

We may collate these three results for the determination of the absorption
of the nitrogen of barley. Thus:—

No. 40 .. 447 grms. nitrogen of barley showed 25286 grms. absorbed.
13 41 . 288 n m n iT " 1-6966 1 1]
i1 42 . 149 E1 [ Ll i " ” 0-8320 b1 ¥
ThEIEfﬂI‘E s.gi n a3 i E L] 5'05?2 EH M

Therefore, the nitrogen of barley shows 56'5 per cent. absorbed.

(6) The Absorption of the Nitrogen of Bajra.
Ser1aL No. 44. BarcH B.

Five prisoners under observation for siz days.

1st class Wheat . X i . . 8 chittacks.
Bajra . ; ; 7 . . ] "
Arhar . ] . : : - - . 2 -
Vegetables . ; - . " b ”
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Total amount | T | Nitrogen ! Nitrogsa | Nitrogea | Nitrogen

1ba fmces. | Wheat. Bajra. Arhar, Vogatables.
28th January 1910 . 118 613 8564 4764 3480 L1
2h January 1910 490 26:28 8566 I 4761 00 (i
Sith January 1910 . 454 28 | B-566 | 764 | 300 05
81st January 1910 . 451 2580 | 8568 4764 300 05
1st February 1010 . 421 | 2166 | 856 ‘ 4784 00 0r5
2nd Febroary 1910 . 493 |l 2330 . 8666 ! 4 T6d 890 05
#rd February 1910 . 282 1688 | 8586 ! 4764 90 5

Average intake of mitrogen per Average output of nitrogen in
man daily . . . 17780 grms. fweps per man daily . . 47656 grms.

Nitrogen absorbed —12-0644 grms. =731 per cent. of nitrogen of dict.

As we know the co-efficient of nitrogen absorption of wheat and arhar

dal plus vegetables, by substitution we can find that of bajra. Thus :—
8566 % 80'8 + 4764 grms, nitrogen of bajra-44-4 X 84=129644 grms.
Therefore, 4764 grms. nitrogen of bajra=12-9644—1016173 grms.
Therefore, the nitrogen of bajra shows 49°2 per eent. absorbed.

SEr1AL No. 45. Barcm C.
Five prisoners under observation for siz days,

1st class Wheat . . : - - : . . 8 chittacks.
Bajra . q : 4 = . c ' .
Arhar . : . . . : i £
Vegetables . : ! : : y v 5
Total s Mot | e Ni Nitrogen |
of :I‘:]T:::n ni‘t.tnngﬂn. of o‘?mn ltﬁ'ﬂaﬂ b ik a n
I, foncpa, Whaoat. Bajra. Arkar. Vegetablea.
28th Jannary 1910 . | 300 | 1468 8566 176 a0 rs
99th Jamuary 1010 .| 518 | 2331 8666 3176 390 05
S0th Janmary 1910 : 300 ! 1408 8566 3176 300 5]
Slet January 1910 .| 420 | 1963 8566 3176 800 05
1st February 1910 . 445 i 1983 8566 3178 390 5
|
9nd February 1910 . biaii] | . El-dad 8566 3176 390 05
3rd February 1910 ‘ 142 ‘ 770 | 8566 3176 300 05
Average intake of mitrogem per Average output of nitrogen in
-man daily . « 16'142 grms. feces por man daily . 3989 grms.

HNitrogen absorbed—12-173 grms, =764 per cont. of nitrogen of diet.
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By substituting as in No. 44 we can obtain the nitrogen absorption of
bajra, i.e., 8566 X 80843176 grms. nitrogen of bajra-44-4 x 84=12-173 grms.

Therefore, 3'176 grms. nitrogen of bajra=12-173—10*6173 grms.

Therefore, the nitrogen of bajra shows 4599 per cent. absorbed, practi-
cally 49 per cent.

SERIAL No. 46,

By taking these last two observations, Nos. 44 and 45, together we see
that a difference of 2 chitfacks of bajra causes a difference of 12:9644 —12:173
grms. =0-7914 grms. in the amount of nitrogen absorbed.

i.e., 1'588 grms. nitrogen of bajra shows 0'7914 grms. absorbed.

Therefore, the nitrogen of bajra shows 49'8 per cent. absorbed.’

SERIAL No. 47.
We may collate these three results for the determination of the absorption

of the nitrogen of bajra. Thus:—
No. 44 « #7064 grms. nitrogen of bajra showed 2:3471 grms. absorbed.

i 45 . B I?E 1] b3 ] WM ] l-hai_’? " a8
i1 46 L 1-538 £ iy LT ] Eh] u‘?"}]'"l' b L] 5 ]
Therefore . 9-5328 1l I FTIT] » 46942 71 1]

Therefore, the nitrogen of bajra shows 492 per cent, absorbed.

SUMMARY OF RESULTS OBTAINED IN BENARES JAIL.

(1) The Co-efficient of the Absorption of the Nitrogen of First Class Wheat.
From MNos. 21 and 22 the absorption works out to be 50°8 per cent.

1 » ¥ o, 2, » i e g S0 ey
» No. 28 » 1 ' w omw 18,
n n 90 » " e R
a5k £ HE » w na S08 ,

Therefore, the average absorption of nitrogen of first class wheat is practi-
cally 805 per cent.

(2) The Co-efficient of the Absorption of the Nitrogen of ordinary Jail Wheat.

From Nos, 25 and 26 the absorption works out to be 693 per cent.
3 No. 31 i T » ween QBB

Therefore, the average absorption of the nitrogen of ordinary jail wheat is
688 percent.
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(8) The Co-efficient of the Absorption of the Nitrogen of Gram Dal.
From No. 27 the absorption works out to be 61'8 per cent.

ET I 25 , 2 3 TR ] ,,_ﬁﬂ'ﬂ i

Therefore, the average absorption of the nitrogen of gram dal is 61'3 per
cent.

(4) The Co-efficient of the Absorption of the Nitrogen of Arhar Dal and
Vegetables,

From No. 29 the absorption works out to be 841 per cent.
35 3 59 [T 1] " [T TR | S4-0 33

3y

Therefml*e, the average absorption of the nitrogen of arhar dal and vegetables
is 84 per cent.

(5) The Co-efficient of the Absorption of the Nitrogen of Juar.

From No. 83 the absorption works out to be 52°7 per cent.

i Ed.
5 " 34 a1 3 1] LU LT | 528 1 £
3 4 EE.r
» o L AT » t] B»omon GO, a8
» KEhe
,u 1 36 , » 3 o omoa WA 3 T 8
0 LH 3? »n ar i ¥ ¥ 1p EELS ” »
|- ]
an 5 B8 i » 2 . 1 33 R 0 ar »

Therefore, the average absorption of the nitrogen of juar is 54'4 per cent.

(6) The Co-efficient of the Absorption of the Nitrogen of Barley.

From No. 40 the absorption works out to be 56°56 per cent.

o i 41 4, a3 ¥ [T TR T) oo-9 1} a3
PRI R ”» v = omw B, 4,
w ow BBy 5 w » ownoaw 98D

Therefore, the average absorption of the nitrogen of barley is 56'4 per cent,

(7) The Co-efficient of the Absorption of the Nitrogen of Bajra.

From No. 44 the absorption works eut to be 49'2 per cent,

I 3 45 n £l " » nwn ‘1'9*0 P LIS 1]
[T F1] 46 m 1 ] B N '1'9.5 LR ]
3 11 '!’? 1 an FE] fE] F LA 49'% L n

Therefore, the average absorption of the nitrogen of bajra is 49'3 per cent.
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Therefore, for all practical purposes the percentages of the absorption of the
nitrogen of the food-stuffs investigated in Benares Jail are :(—

- 50w

Juar

S

Barley :
Bajra

B—NAINI JAIL, ALLAHABAD.

« First quality of wheat
‘Becond ,, 7
Gram dal .

Arhar dal plus vegetables

£l

« 80-5 per cent.

. 688,
. 618,
« 840 ,,
e e
« B,
F L T

The observations carried out in Naini Jail, Allahabad, were with the
Naini Jail is situated fairly close to
Benares and, as would be expected, the ordinary food-materials available for
jail consumption were much of the same quality. The following results were

ordinary food-stuffs in use in the jail.

(1) The Absorption of the Nitrogen of Bajra.

SERIAL No. 48.

Barcu B,

Five prisoners under observation for five days.

W heat . 5 5 . 8 chittacks,
Bajra - : g . « B a5
Arhar - ‘ . . . ; 5 . 2 =
Vegetables . . = . . . B -
B e | e
s A jTh. Arhar, Vegotables.
! i
16th Febraary 1910 .| 9598 581 7637 | 4764 390 05
17th Pebruary 1910 .| 12015 3573 TES7T | 476 | 390 05
18th Febraary 1910 .| 9942 25-31 sy | a6k | 800 | o5
19th Febroary 1910 .| 11736 2740 vee7 | 47 | 8% | o
20th Febrasry 1910 .| 12710 2740 T:587 4764 390 05
91st Pebruary 1910 . 10967 2547 TE87 | 4764 390 05

Average intake of nitrogen per

man daily . .

« 167010 grms.

Average output of nitrogen in
fmoes por man daily « 59248 grms.
H}tmgen l.'l.unrbed—iﬁ 7763 prma. =65 per cent, of nitrozer of diet.
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SERIAL No. 49. Barem C.

Five prisoners under observation for two days and four prisoners for the
remaining three days.

T‘rhf.'ﬂt " w 0l - " . - . . 5‘ l.'p].l;ttﬂ.ﬂk.‘;-
Bajra . 5 . . . . + W
Arhar - : - ¥ . . : o i i
Vegetables - . - g . f . - B
| Tatal T " ol s .
amount of . Total Bitrogen | Nitrogen Nitregon Nitrogen
[ nitrogen of ruI n{ o of
piifey fomoma. Wheat., Bajra. Arhar, Vegetablea
| — .
|
16th February 1910 . 36:00 584 7587 F1T6 300 | g
17th February 1910 . | 12607 283 | 7BV & ol 300 | 03
15th Febroary 1810 . 110-70 2589 ; it 3176 380 | {157
19th Febroary 1010 .| 6150 1505 i 7587 3176 500 05
20th February 1810 . 0225 222 | i 3156 300 0
|
215t Fobroary 1910 . L1 B aa8 | Thar 176 300 [ 0b
Average intake of nitrogen per Average output of nitrogen in
man daily . 2 « 161130 grms. fieces per man daily . 512136 grmas,

u Nitrogen absorbed—0r 00164 grms =661 per cent. of nitrogen of dist.

SERIAL No. b0,

By taking these two observations together we find that a difference of
2 chittacks of bajra causes a difference of 10°7762 — 9-99164 grms. nifrogen=
0-78456 grms. nitrogen absorbed, i.e., 1°588 grms, nitrogen of bajra shows
0-78456 grms. absorbed. Therefore, the nitrogen of bajra shows 494 per cent.
absorbed.

(2) The Absorption of the Nitrogen of Wheat.
SEniar No. 51. Barcm C.

Five prisoners under observation for five days.

Wheat . : . . ¥ - e 3 « T chittacks.
Bajra = " . . . . i . i il e
Arhm' . . . " ] " L] ' L ] 2 2

Vegetables - - . - . - : T

EL]
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mT:ut:é of Tatal Nitrogen Nitrogen Nitrogen | Nitrogon
|  fmeces. nitrogen of | of of of af
| il foecea. Wheat. Hajra. Arhar. | Vegetabloa.
I iE £1 I 5
i
28rd February 1910 .| 2500 1686 6504 5538 3-00 [ 5
24th Febroary 1910 .|  140-00 a1y G504 5552 90 | rs
|
26th Febroary 1910 . £7-25 3730 G504 l 55568 300 | 5
26th Febroary 1910 . 8880 256 _ 6594 | 5558 0 | o5
|
27th Febrnary 1810 . 14140 3448 6504 piglitin: 3490 | r5
: | |
28th February 1910 . | 10010 416 o094 5568 390 | 05
it‘emg& intake of mitrogen per Average output of nitrogen in
man daily . ‘i » 16662 grma. feoes per man daily . . 5L810 grms.
Nitrogen absorbed—10v6710 grms. = 638 per cent. of nitrogen of diet.
SEr1aL No. 52. Barck B.
Five prisoners under observation for five days.
Wheat 1 - f . ; 5 4 chittacks,
Bajra : : - - o . il 5
Arhar 0 i Sy - . . . al o0 -+
Vegetables ; . : - : . 3 -
| Totml | oy ; : (i
Total | HNitrog: Nit Nit Nikrog
| ﬂ;.’ﬂ';'::; . pitrogen of ; niﬂn : :;igan i :}m i*:il!]'ﬂen
! 015, fmwees. | Wheat Bajra. |  Arhar. Vogotables,
I i =
|
1 | I |
23rd February 1010 .| 7400 1848 | 4710 | 6688 300 05
24th February 1910 . 9625 2445 710 | 5658 | au | 05
256th February 1810 7235 2016 4710 5538 390 0ra
26th February 1910 . g164 2455 4710 5568 390 05
27th February 1910 . 102-50 2098 4710 5058 390 5
£8th Febroary 1910 . 4040 1387 4710 | G668 300 05
Average intake of nitrogen per Average ontput of nitrogen in
man daily . - « 14668 grms, * fmees per man daily . « 62706 grms.

Nitrogen abscrbed—0°3884 grms. = 64 per cent, of nitrogen of diet.

SErIaL, No, 53,

By taking these two observations, Nos. 51 and 52, together we find a
difference of 2 chittacks of wheat causes a difference of 10°5710—9-3884 zrms.
=11826 grms., i.e., 1'884 grms. nitrogen shows 11826 grms. absorbed,

Therefore, the nitrogen of wheat shows 62'8 per cent. absorbed.
L
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SERIAL No. 54,

By assuming for the present that 83'8 per eent. of the nitrogen of arhar
dal and vegetables will be absorbed, we can make use of these observations on
the determination of the absorption of the nitrogen of wheat, Nos. 50 and 51,
to corroborate the result. Thus:—

(@) From No, 51 we learned that—

ij?‘f‘: grms. nitrogen of ::h.mt o s =Y o L0HTLD preceai mibopsn
L ) a ST 2 . ” absorbad.
440 i ,; arhar+4-vegetables
Now introduce 49-4 per cent, for the absorption of nitrogen of bajra
and 838 »w » » w» 2 » T »» arhar4-
vegetables
and we get 6'594 grms. 45558 x 49°44-4-4 x 83-8=10'5710 grms.
=10"5710—64328 grms,

Therefore, the nitrogen of wheat shows 62°7 per cent. absorbed.
() Similarly from No, 52 we learned that—

4710 grms. nitrogen of wheat . . F
B5abg8 o » bajra . . o rgive 93884 grms. absorbed.
40 o s arhar+ vegetables

By introducing the same factors as in the last, we get—
4'71 grms. nitrogen of wheat showing 9-3884—6'4328 grms. absorbed.
Therefore, the nitrogen of wheat shows 62-8 per cent. absorbed.

(3) The Absorption of the Nitrogen of Arhar Dal plus Vegetables.

SerIaL No. 55,

We now know that 494 per cent. of the nitrogen of bajra is absorbed, and
that 628 per cent. of the nitrogen of wheat is absorbed. If we introduce these
factors in the results given in Nos. 48 and 49 we can determine the absorption
«of the nitrogen of arhar dal plus vegetables,

() Thus :—From No. 43 we learned that—

T-537 grms. nitrogen of wheat- « . .
784, »w w» bajra " . . rgive 10°7762 grms. absorbed.
440 - » arhar4vegatables -

e, TH37X 62844764 %494 x 44 grms. nitrogen (arhar 4 vegetables)
=10"7762 grms. Therefore, 4-4 nitrogen (arhar-+vegetables) =10"7762—7:0866
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=3'6806 grms. Therefore, the nitrogen of arhar plus vegetables shows 83'8
per cent. absorbed.
(6) Similarly, in No. 49 we learned that—

7-537 grms. nitrogen of wheat - .
3176, g3 baje i : - pzive 9'09164 grms. absorbed.
440 e » 5 arhar+vegetables ;

i.e., T537%6284+3176x49°4444 (arhar + vegetables) =999164 grms.
Therefore, 44 grms. nitrogen (arhar 4 vegetables) =99964—6'30217 grms.
=368947 grms.
Therefore, the nitrogen of arhar dal plus vegetables shows 83'8 per cent.
absorbed.

{4) The Absorption of the Nitrogen of Urid Dal.

SErRIAL No. 66.

Ten prisoners under observation for ten days.

Bajra : ; : ; ; : : . 12 chittacks.
TUnd : : . . 1 : : ’ 8 o
Arhar : : i : 1 : - . 1 chittack.
Vegetables . . . . : - . . & chittacks.
Total amonnt Tokal ': Nitrogen Ritrogen I Nitrogen Nitrogen
of feces, | mitrogen of of of | of of
Ibs. fmces. Bajra. Urid. | Ashar. | Vegotables.
9nd December 1908 .| 1160 | 06280 %00 | 198 05
8rd December 1909 . 1500 P52E0 400 1 14951 06
dth December 1909 . 1750 §5280 400 1851 05
&th December 1909 . 1500 95280 400 1951 o6
fth December 1908 . 1460 e 5280 400 1851 06
B 0
Tth December 1900 1350 grms. < 95280 400 1931 05
&th Decomber 1000 . 13:00 95259 400 1851 05
Oth December 1900 . 1400 95289 400 1851 o5
1Mk December 1909 . 10-50 9-5389 400 1-9561 06
11th Desember 1909 1200 J 95289 400 1951 ob
Axerage intake of nitrogen per - Average output of nitrogen in
‘mandaily . . . 150799 grms, fmoes per man daily . . 6°4508 grms.

Hitrogen absorbed—96281 grms. =686 per cent. of nitrogen of diet
L2
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By substitution of the values found for the absorption of the nitrogen of
bajra and arhar dal plus vegetables we can obtain the absorption of the nitro-
gen of urid dal. Thus :(—

95289 X 49'44-4'0 grms. nifrogen of urid 4-2-451 X83:8=9-5201 grms.

Therefore, 4'0 grms. nitrogen urid shows 9-5291—6'7612=27679 grms.
absorbed.

Therefore, the nitrogen of urifl dal shows 692 per cent. absorbed.

(5) The Absorption of the Nitrogen of the ordinary Jail Wheat in nse
in the cold weather.

SErIsL No. 57.

Ten prisoners under observation for ten days.

Wheat . : g F i : - : . 11§ chittacka.
GGram . : : : - s . . . 2% »
Arhar ; - : g g ! . . . 1 chittack,
Vegetables : : . : . - : . 3 chittacks.
. | I |
e i | | | |
|
2nd December 1908 . 17'6) l 10-833 37705 1-90 (k7]
8rd December 1909 1660 10-833 &FT06 199 L1
4th December 1908 . 2100 10r833 37705 180 06
5th December 1003 . 1960 10r838 87705 1+90 5
6th December 1900 . 1630 50540 10r833 39705 190 05
Tth Deceraber 1909 . 1600 B iz 10833 87706 1490 o6
8th December 1908 | 1800 10838 87706 1°90 (i
gth December 1908 . 1660 10r833 89705 100 06
10th December 1908 . 1660 10-883 G705 1-00 s
11th December 1909 . 1350 ‘| 10883 37705 190 5
Average intake of nitrogen per Average output of nitrogen in
man daily . 2 . 17°0086 grms. x fwces per man daily . « 6054 grms

Nitrogen absorbed —11'9495 grms. =702 per cent. of nitrogen of diet.
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SEr1aL No. 5S.

Ten prisoners under observation for six days.

Wheat . . - - . - : u . 10 chittacks.
Gram . F . . - . ; ' . 2 2
Arhar a : - . - . . . . 1 chittack.
Vegetables e o . - c 4 3 . & chittacks.
l ‘ i
Total amonnt |  Total Nitrogen Nit Nit Witrogen
i | B wéf:, G:i:ﬂ i AE::.D [ ?mr::m.
EERLETE N = 5| e h
| 1
14th December 1009 .| 1400 |  oa 87705 | 195 | o5
16th December 1909, . 1350 ' 942 37506 | 1495 | 06
16th December 1000 .| 1400 28251 942 27706 | 108 i
| 17th December 1909 . 14700 o 943 37705 195 s
| 18th December 1000 .| 1200 | | ous #7705 | 195 06
18th December 1800 I 11°60 |’ 942 39705 195 I (1]
| ! ] |
Average intake of nitrogen per Average cutput of nitrogen in
man daily . . » 1576705 grms. fieces por man dnily . 47085 grms.

Nitrogen absorbed — 108620 grms. =70 per cent. of nitrogen of diet.

SERrIAL No. 59.
By taking these two observations together we find that a difference of 1}
chittacks of wheat caused a difference of 119495 — 109620 grms. = 09875

gTms.
Therefore, 1'413 grms. nitrogen of wheat shows an absorption of 09875 grms.

Therefore, the nitrogen of wheat shows 697 per cent, absorbed.

SErRIAL No. GO0.

Ten prisoners under observation for seven days.

Wheat . . . : ; i : ; . 12 chittacks.
Arhar : : - ; - 4 ; AL o
Vegetables : 3 ; u . ; : . 3 o
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Total amount | Total = | Nitrogen Hitrogen Hitrogen
of fmoes. | mitrogen of | of of o
1ba. | fmoos. | Wheat. Arhar. Vegetables,
| | i o
22nd December 1009 . . . 1200 | | 114904 390 05
|
2ird December 1003 - . 1100 ! 11-5304 &80 oré
£4th December 1903 . . - 11-50 | 11-804 390 o5
25th December 1009 . . A 10-00 | L 29535 | I 11304 380 05
grms. ||
28th Decomber 1900 . . . 1500 | | 11304 200 (1]
27th December 1909 . . 1600 | | 11-304 HEt [
2gth December 1900 . : 10060 | | 11804 350 05
| |
Average intake of nitrogen per Averaga output of nitrogen in
man daily . 2 4 15704 grms. fmces per man daily . » #3171 grms.

Nitrogen absorbed—114369 grma. =731 per cent. of nitrogen of diet.

SeEr1AaL No. 61.

By substituting the value for the absorption of the nitrogen of arhar dal

plus vegetables, 83'8 per cent., in No. 60 we get the percentage of the nitrogen
of wheat absorbed.

i.e., 11'304 grms, nitrogen of wheat 4 44 x 83:8=11'4869 grms.

Therefore, 11304 grms. nitrogen of wheat = 11°4869 — 36872 grms.
= 77997 grms.

Therefore, the nitrogen of wheat shows 679 per cent. absorbed.

(6) The Absorption of the Nitrogen of Gram.

SeriaL No. 62.

(@) We learned from No. 57, that—

Wheat . . i .- 11} chittacks.

Gram . i ' i e B » showed an absorption of
Arhar . . . s 1 chittack. 119495 grms.
Vegetables . . ; . 8 chittacks.

Now introduce the known values for the absorption of the nitrogen of
wheat and arhar dal plus vegetables and we obtain the percentage of the
nitrogen of gram absorbed. Thus:—

10-833 % 68'8 4 3'7705 grms. nitrogen of gram -+ 2:40 x 838 =11-9495

grms,
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Therefore, 37705 grms. nifrogen of gram = 11'04905 — 94643 orms,
absorbed.

Therefore, the nitrogen of gram shows 659 per cent. absorbed.

(8) We learned from No. 58, that—

Wheat i . . « 10 chittacks,

Gram " ¥ ] . 2 ) » showed an absurpt.ion
Arhar : - : . 1 chittack. of 10°9620 grms.
Vegetables . : : «» & chittacks.

By introducing the same factors as in (¢) we find 942 x 688 4 37706
-grms. nitrogen of gram 4 245 X 83'8 = 109620 grms.

i.e., 3°7705 grms, nitrogen of gram = 109620—8-4921 grms. absorbed.

Therefore, the nitrogen of gram shows 655 per cent. absorbed.

SUMMARY OF RESULTS OBTAINED IN NAINI JAIL.

(1) The Co-efficient of the Absorption of the Nitrogen of Bajra.
From Nos. 48, 49 and 50, the absorption works out to be 49-4 per cent.

(2) The Co-efficient of the Absorption of the Nitrogen of Wheat.
From Nos. 51, 52 and 53, the absorption works ont to be 628 per cent.

2 No. 54 (a), ) » F i » 8T . 5

» 1 D04, T 2 2 3 n GZ8

i n

(3) The Co-efficient of the Absorption of the Nitrogen of Arhar Dal
plus Vegetables,

From 55 (a), the absorption works ouf to be 838 per cent.
FFl 55 Eb}l a EL] FE] mooa 33-3 EH LE]
(4) The Co-efficient of the Absorption of the Nitrogen of Urid Dal.
From No. 56, the absorption works out to be 69-2 per cent,

«(5) The Co-efficient of the Absorption of the Nitrogen of a better sample of
ordinary Jail Wheat.

From Nos. 57, 58 and 59, the absorption works out tobe 697 per cent,
» w80 and 61, , 1 ” n n T8 ,

“Therefore, the absorption is 68'8 per cent.
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(6) The Co-efficient of the Absorption of the Nitrogen of Gram.
From No. 62 (a), the absurption works out to be 65'0 per cent.
i1 b1 ﬁi {é].l' LR » PEOI} WD 65-5 n E
Therefore, the absorption is 65°7 per cent.
For all practical purposes we may accept the following values as represent-
ing the percentages of absorption of the nitrogen of the different food-stuffs

in use in Naini Jail :—

1. First sample of ordinary jail wheat . o . .. 628 per cent.
2. Second ,, v i B g - - o ABEER L R
8. Gram dal - : . : - . v BB
4. Arhar dal plus vegetables : - - ; s BB
5. Urid dal ‘ - : ’ : ; : S T
6. Bajra 404 .,

When these results are contrasted with those obtained in Benares Jail it
will be seen that, except with rvegard fo the first sample of wheat, no very
marked difference is met with.

This sample gave very inferior results when contrasted with the absorp-
tion of the nitrogen from wheat of first quality in Benares Jail, or even with
the ordinary jail wheat of Benares, Lucknow, or the second sample in Naini
Jail. When we come to deal with the food-stuffs of Agra Jail it will be found
that the nitrogen absorption from the wheat in use in that jail is very inferior
also.

The only explanation possible wounld appear to be the presence of much
foreion material in the wheat. The second sample gave exactly the same
percentage of nitrogen absorption as the ordinary jail wheat in Benares Jail,
which may therefore be taken as a fair average for the absorption of nitrogen
from the wheat commonly in use in the Allahabad and Benares districts.

Gram dal shows a higher percentage of absorption in Naini Jail than was
obtained in Benares, otherwise the absorption of nitrogen from the several
food-materials common to the two jails is very similar. We present the
results in the following table : —

Food-material. Benares Jail. Naini Jail.
First quality wheat . : ; . 805 per cent, .
Ordinary Jail ,, . £ . S R i8-8 per cent.
o g e R R S BRR
Gram dal ; - c . 613 per cent. 688 ., .,
Arhar dal plus vegetables . - . 8B40 L, . T
Juar : g R
Arhar dal ; " 4 ‘ e
Barley . - : + Bk per cent.
Bajra . = : . o s 49°4 per cent.

Unl]. d:ﬂ. - * & - - sam '5912' a 1]
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C—LUCENOW JAIL.

The important points of distinction between the food-stuffs in use in
Lucknow Jail and those in Benares Jail are the lower protein content of the
wheat and the higher protein content of the barley. The average percentage
of protein in the first quality of wheat in Benares Jail was almost 12 per cent.,
of ordinary jail wheat under 11 per cent., while in Lucknow Jail the wheat
in daily use showed barely 10 per cent. protein, Barley, on the other hand,
in Benares Jail showed just over 8 per cent., while in Lucknow Jail the protein
content of barley was very high, up to 95 per cent. No great difference in
chemical composition is evident from the analyses of the other food-materials
investizated. Let us see what effect these variations have on the co-efficients
of nitrogen absorption from the different food-stuffs.

(1) The Absorption of the Nitrogen of Wheat.
SERIAL No. 62.

Five prisoners under observation for five days.

Wheat : . E 4 i . . 2 . 11% chittacks,
Arhar . g . : : : : : S 0
Vegetables . : : . . : : e o B T
Total amount Total Nitrogen Nitro Nitroge
| mecs. l witrogen of :.‘_JSC 4>:t'gml of N
| ozH. | fmces. Wheat. Arhar. Vegetablea.
1nth March 1510 . . . 7300 | 1491 1ir1545 40354 05
11th March 1910 . = . 7100 | 1492 101545 40384 g
12th March 1910 o D 9260 | 1825 10:1545 4884 05
13th March 1910 5 . i : 650 1589 101545 40384 (13}
14th March 1810 . . . 8500 | 1887 10°1545 40384 05
15th Mareh 1910 4 . . 3100 1142 101545 4:0384 s
Average intake of nitrogen per Average output of nitrogen in
man daily : a . 148929 grms. feces per man daily . . 3788 grms.

Nitrogen absarbed—10-0101 grms. =742 per cent. of nitrogen of diet.

SERIAL No. 64.

Five prisoners under observation for five days.

Wheat . . . . ; ' - . « 14 chittacks.
Arhar . - . . . . a . i T
Vegetables - . . : s PR ,,



82

Total amoant Tatal Hi Nitrogen Ni
Tiges | wena | (SR | U | S
10th Mareh 1910 . . = 7760 1670 12-563 40384 0
11th March 1810 a : a 100-00 i 12362 40384 05
12th March 1910 i . - 99-50 2172 12-362 40384 b
13th March 1910 . . a 8850 20-15 12362 4084 b
14th March 1910 . . . 7800 1838 12-362 40384 {13+
15th March 1910 . . . 3150 eyl 12-362 40384 5
Average intake of nitrogen per Average ontput of nitrogen in
man daily ' . « 16°8004 grms, fieces per man daily . « drdld grms,

HNitrogen absorbed—12-4864 grms. =738 per cent. of the nitrogen of diet.

BERIAL No. 65.

By taking these two observations together, Nos. 63 and 64, it will be
found that an increase of 2% chittacks of wheat, or 2:2075 grms. of nitrogen
causes an increase of 124864 — 109101 grms., i. e., 22075 grms. nitrogen of
wheat shows 15763 grms. absorbed.

Therefore, the nitrogen of wheat shows 714 per cent. absorbed.

(2) The Absorption of the Nitrogen of Arhar Dal.

SeriaL No. 66.

From No. 63 we learned that a diet composed of—

Wheat "« ' « « .+ 11} chitiacks
ﬂ.‘[’har . L3 # . E 3 } Ehﬂ'ﬂ"ﬂd 1{"9101 grms_ nihugen
Vegetables : ° 8 5 absorbed.

‘We further find that a diet composed of—

Four  prisoners under olservation

har . . . PO
i Jor jive days

Vegetables - . F

n

Wheat . : = . 11} chittacks }

X¥
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shows 12:5491 grms. absorbed. Thus:—

: % d
e N | oD | rei
17th Mareh 1910 . . . . 4550 BT 101545 G06TH | b
18th March 1910 . . . . 6060 14-36 101546 G057E s
19th March 1910 . . . . 7600 - 1850 11645 G076 ra
20th March 1910 . . “ . 0800 13-88 10-15645 G067 6 3
21st March 1910 . . . s 80-30 20-83 10r1543 60576 s
£2nd March 1910 . . 3 24°36 707 10-1545 605676 L
Average intake of nitrogen per Average output of nitrogen in
man daily . . « 16:7121 prma. feces per man daily - . « 4163 grms.

Nitrogen absorbed—12-6481 grma. = V61 per cent. of nitrogen of diet.
Therefore, a difference of 1 chittack of arhar dal, or 2°0192 grms. nitrogen,

causes a difference of 125491 —10'9101 grms. nitrogen absorbed.
i,y 20192 grms. nitrogen of arhar dal shows 1'6390 grms. absorbed,
Therefore, the nitrogen of arhar dal shows 81°17 per cent. absorbed.

(3) The Absorption of the Nitrogen of Arbar Dal plus Vegetables.

SErIAL No. 67.

If we substitute the value found for the absorption of the nitrogen of
wheat in each of the observations, Nos. 63, 64 and 66, we obtain the percentage
absorption of the nitrogen of arhar dal plus vegetables. Thus:—

ghows 10-9101

(a) No. 63, , Wheat 114 chittacks . 10°1545 grms. nitrogen
Arhar 2 o » 40384 % i
Vegetables 3, . 030 g } . aiorhod,
i.e, 101545 X 714 4 45384 grms. nitrogen (arhar 4 vegetables) =
109101 grms.

Therefore, 4'5384 grms. nitrogen (arhar+vegetables) = 109101— 7-2503
= 3'6598 grms,

Therefore, the nitrogen of arhar dal plus vegetables shows 80°6 per cent.
absorbed.

.64 . Wheat 14 chittacks . 12362 grms. nit
i i S i } shows  12-4864

Arhar 2 1" . 4038 n grms, absorbed,

Vegetables 3, . 050 » »
i€, 12362 X T1'4 4 45384 grms. nitrogen of (arhar 4 vegetables)

=12'4864 grms.
¥ 2
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Therefore, 45384 grms, nitrogen f(arhar+ vegetables)=12-4864 —88274
= 36590 grms.

Thervefore, the nitrogen of arhar plus vegetables shows 80'6 per cent.
absorbed.

(#) No. 66, . Wheat 11} chittacks » 10-1545 grms. nil.'mgan} i 12:5491

Arhar o " . 60576 " grms. absorbed.

Vegetables 3 3 « 0560 T} T

i.e., 101545 X T1'4+46°5576 grms, nitrogen (arhar-+ vegetables)=12-5491
orms, :
Therefore, 6:5576 grms. nitrogen (arhar 4 vegetables) = 125491 —7-2503
= 52088 grms.

Therefore, the nitrogen of (arhar 4+ vegetables) shows 80'8 per cent.
absorbed.

(4) The Absorption of the Nitrogen of Vegetables.

In all our observations the vegetables were kept constant in quantity and
in quality throughout the series. The estimated intake of nitrogen derived
from vegetables averaged 05 grm. This quantity, however, varied slightly
above or below this figure with the type of vegetables available at the time of
the experiments. In Lucknow Jail we determined the amount of nitrogen
absorbed per man daily from 3 chittacks of green vegetables.

SERIAL No, 68.

We have fonnd 71°4 represents the percentage absorption of nitrogen of
wheat, and 81'17 represents the percentage absorption of nitrogen of arhar,
Therefore, by substituting these values in each of the observations Nos, 63, 64
and 66 we obtain the amount of nitrogen derived from vegetables,

{@) Thus, No. 63—

Wheat . 11} chittacks . 10°1£45 grms. nitrogen
Arhar b ~ . 40884 2 Bhﬂ";'ﬂ 11:1'311}1 grms,
Vegetables . 3 s . kB0, “ absorbed.

ie, 1001545 714 + 4°0384x 81'17 + 05 grms. vegetables = 109101
grms. Therefore, 0'5 grm. nitrogen of vegetables shows 109101 — 10:5283=
(3518 grms. absorbed.

Therefore, the nitrogen of vegetables shows 76°3 per cent. absorbed.
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(8) No. 64— g
Wheat . 14 chittacks . 12:362 grms. nitrogen
Arhar SRR AR Ehﬂw- b&{f‘-iﬂﬁi gris.
Megetalls 5 08 . - 080 G g

ie, 12:362x 714 4+ 40384x 8117 4+ 0'5 grm, vegetables = 12'4864
grms. Therefore, 0'6 grm. nitrogen of vegetables] shows 124864—12-1044=
03820 grms. absorbed.

Therefore, the nitrogen of vegetables shows 764 per cent. absorbed.

(¢) No. 66—

Wheat . 111 chittacke . 10:1545 grms. nitrogen
Arhar o . 60576 ,, - ﬂhﬂtﬁw}iﬂﬁ*gl groms.
Vegetables . 3 0D it : '

i.e., 101546 X 714 4 6:0576 X 8117 + 0'5 grm. nitrogen of vegetables =
12:5491 grms. Therefore, 0'5 grm. nitrogen of vegetables=12-5491—=12-1672
=03619 grms. absorbed. _

Therefore, the nitrogen of vegetables shows 763 per cent. absorbed.

(5) The Absorption of the Nitrogen of Gram Dal,

Four prisoners under observation for siz days.

Wheat - F ; : ; : ’ 11} chittacks.
Gram : - . . ; : : : 34 .
Vegetables 5 i . . - 4 3 5
Total t Total X't?en : Ji | i
u!ai’:f:eﬂ:n nitrogen of r T 2
OZH. fozces, Wheat. | Gram, Vegetablen.
= 1 1
8nd March 1910 . ’ . 8000 1633 1ir1515 58758 (13
Srd March 1910 . . . 800 1767 101546 HBT6S ]
4th March 1910 . - . BG-50 1841 10-1545 5'8768 b
Bth March 1910 . . . 11560 2253 10° 1545 58738 05
6th March 1910 - = . G625 1471 10r1545 68768 06
Tth March 1910 - F . 956 2114 101545 BIES b
#th March 1910 - i . 325 854 11545 68758 L3
Average intake of nitrogen per Average output of nitrogen in
man daily . : . 16-6308 grms. fmees por man daily . . 49271 grms.

Nitrogen absorbed=—11-5683 grms. =689 per cent. of nitrogen of diet.
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Now by introducing the values found for the absorption of the nitrogen of
wheat and vegetables we obtain the percentage of the nitrogen of gram ah-
sorbed. Thus :—

101545 x 71'4+58758 grms. nitrogen of gram 4+ 0-5x76'3 = 11'5582
grms. Therefore, 58758 grms. nitrogen of gram = 11-5582—7:6318 grms.—
39264 grms.

Therefore, the nitrogen of gram shows 86'S per cent. absorbed.

SERIAL No. 70. Barcm B.

Five prisoners under observation for siz days.

Whpﬁt & L] - - - @ 0 » ].1 & ch]:t.ta.cl{,s,

Gram . . - . . . . ’ & 3

Vegetables i a . < 2 4 . 3 a

Total amount Total Nitr Nit K
of fa}-m::?n nitrogen of ﬂ{ugen : nrgpn
oz8. fmees. Whoat, Gram. Vegotablea,
Znd March 1910 . . . 5550 1071 101645 b 05
3rd March 1910 . . . 7450 2158 10-1545 33576 o5
4th March 1910 . . . 65560 20r4T 10°1546 FB6TE 5
6th March 1910 * - . 9750 2391 10- 1546 3578 05
éth Mareh 1910 . . . B1'50 21'88 10-1545 385676 o5
Tth March 1910 . . . 7650 17-26 10-1546 32676 05
8th March 1910 . . . 2550 29 10°1545 38676 o5
Average intake of nitrogen per Average outpat of nitrogen in

man daily . 5 « 140121 grms. fwees per man daily . « 41713 grms.

Nitrogen absorbed—0-8408 grms, =702 per cent  of nitrogen of dict.

By introducing as in No. 69 the values for the absorption of the nitrogen
of wheat and wvegetables we obtain the percentage of the nitrogen of gram
absorbed. Thus :—

101545 % 71'4 4 3'3576 grms. nitrogen of gram 4 05X 76'3 = 9'8408.
grms.

Therefore, 3'3576 grms, nitrogen of gram = 9'8408—7°6318 = 22090
grms.

Therefore, the nitrogen of gram shows 657 per cent, absorbed.

SErran No. TI1.

Bjr taking these two last observations, Nos, 69 and 70, together we find
that a difference of 1} chittacks of gram, or 2:5182 grms, nitrogen, causes a.
differcnce of 11-5582—9'8408 grms. = 1'7174 grms.

Therefore, the nitrogen of gram shows 682 per cent. absorbed.
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(6) The Absorption of the Nitrogen of a different Wheat.

BERIAT No. 72,

Five prisoners under observation for five days.

Wheat . . . - - . i . . 11} chittacks.
Gram . . . . . . " ' . 2’& i1
Arhar . : g - : 5 : . « 1 chiftack.
Vegetables - 3 ; ; 5 : 3 « o chittacks.
; x
Total amoant Total Nitrogen ‘ Nitrogen | Nitrogon Hitrogen
of fmees. | nitrogen | of af | @l af
ozs. of fmcea. Wheat. Gram. |  Arhar. Tegetables.
17th March 1810 . 94°00 20-53 . 10-02% 4197 19184 5
1
18th March 1810 ; 8760 2176 10-028 I 4197 19154 ]
19th March 1910 . 11700 2687 E 10-028 I 4197 1'8184 7]
20th March 1910 .| 11900 2463 | 10028 4107 19184 05
|
21st March 1910 . 9350 2141 | 10023 4197 10184 0E
S3nd Mareh 1910 ; 43:00 14-89 10028 4197 19184 s
Average irtake of nitrogen per Average ontput of nitrogen in
man daily - ; . 16*G434 grms. feces per man daily « 51432 grms.

Nitrogen absorbed—11-3002 grms. =69-1 per cent. of nitrogen of diel.

Now by introducing our known factors for the absorption of the nitrogen
of gram, arhar and vegetables, we obtain the percentage absorption of the
nitrogen from this sample of wheat. Thus: —

10-028 grms. nitrogen of wheat +4-197 x 66:8419184 x 8117405 X

76:3=11-5002 grms. .
Therefore, 10:028 grms. nitrogen of wheat=11-5002—47424 grms.=
67596 grms.

Therefore, this sample of wheat shows 675 per cent. of its nitrogen

absorbed.

(7) The Absorption of the Nitrogen of Barley.
SeriaL No. 738, Barcm C.

Five prisoners under observation for siz daye.

Wheat & : ;. g ; : : . . 3 chittacks.
Barley ; . ¥ - ; . . . o i
Arhar v : s « 1 chittack.

veg‘etlblﬂ . - & ® = ] L] * . '3 chithcks.
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Total amonut Total Nit Nitrogen Nitrogsn Niteogen

of fmeces, pitrogon of of of of

oza. famons, Whaeat. Barloy. Arhar. Vegetablas.
2nd March 1910, .| 7150 1784 2649 9-678 20192 05
3rd March 1910, 11450 26-20 640 678 | 2:0188 05
dth Mareh 1910 . 10400 2290 2649 o678 | 20192 05

|
Bth March 1910 { 8750 2820 2649 9678 20192 05
Gth March 1910. . : 10860 07T 2:649 9678 20193 (1
Tth March1910. .| 9450 | 8337 2649 2678 20192 06
|
&th March 1910. . 000 | 1227 2G40 LY £0193 05
Average intake of nitrogen per Average output of nitrogen in
mon daily . . « 14'8462 grma, feoes por man duily . . 53188 grms,

Witrogen absorbod—26270 grms, = 648 per cont. of nitrogen of diet.
By introducing the known values for the absorption of wheat, arhar and
vegetables, we can obtain the percentage of the absorption of the nitrogen of

barley. Thus:—

2:649 % 71449678 grms. nitrogen of barley 425192 x 80:6=9"6279 grms.
Therefore, 9'678 grms. nitrogen of barley=96279—39217 grms.=5"7T062

grms. absorbed.

Therefore, the nitrogen of barley shows 589 per cent. absorbed.

SerIaL No. T4, Barca C.

Five prisoners under observation for five days.

Wheat . . p 3 ; . : 5 chittacks.
Barley . . . . : . . : b o
z’i.ﬂ:l.a.l' - - " - " - " " 1 ¢l’lit-taﬂk-
Vegetables , . : . . . 3 chittacks.
Tatal t Total Ni Hit Nit Hik
nn! fmn nitrogen of l.i'ﬁgu‘n - E}Sdn :fﬁgm - :;ﬂn
028, facas. W heat. Barloy. Arhar, Vegetabloa.
10th March 1919 750 i 18-23 7064 4°39 2-0192 b
11th Marzh 1910 8100 1970 7064 489 20192 06
12¢h March 1910 L04-50 2300 7064 480 20193 B
18th Mareh 1910 62:20 1450 7064 439 20192 06
14th Mareh 1010 9800 276 7064 430 20192 [
15th March 1910 22-50 867 7084 409 20192 b
Average intake of nitrogen per Avorege ontpat of nitrogen in
man daily . i » 13:9732 grme. fwces per man daily . « 330 grms.

Nitrogen absorbed—06432 gress, =600 per cent. of nitrogen of diet.
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By introducing the same factors as in No. 73 for the values of the absorp-
tion of the nitrogen of wheat, arhar and vegetables, we can obtain the per-
centage of the nitrogen of barley absorbed. Thus:—

T064 % 7144439 grms. nitrozen of barley 425192 X 806=9-6432

orms.

Therefore, 439 grms. nitrogen of barley shows 9'6432—70740 grms.=

2-5692 grms. absorbed.
Therefore, the nitrogen of barley shows 585 per cent. absorbed.

Serrarn No. 75, B.rrc-u D.

Five prisoners under observation for five duys.

Wheat : : : . i . i : . Bchittacks:
Barley . i : i ; 1 3 i sl i
Arhar : u ; . . § - « 1 chittack.
Vegetables . : : : : : i . 3 chittacks.
Total amonnt Total | Ritrogon | Nitro, Nit n I Nitro,
L] I n nr | n
of feces. Nitrogen of | B nn:‘w n\ige ;?ﬂ ¥ nigz
oA faton. | Wheat. Barley. Arhar, Vegotablos.
10¢h March 1910 a 7950 1470 7084 5268 20192 5
11th March 1910 .| 10750 2378 7064 5268 | 20102 os
12th March 1910 = 10550 2386 7064 5268 2:0192 5
13th March 1910 . 112560 2567 7064 2GR 20192 06
14th March 1910 . 12060 | 2008 T064 5268 20182 5
|
16th March 1910 . | 00 | 850 7064 B263 20192 [
Average intake of nitrogen per Average ontput of nitrogen in
man daily . . « 14'8512 grms. fmees por man daily . « 46624 grms.

Nitrogen absorbed—10-1838 grms.= 086 per cent. of nitrogen of diet.

By introducing the same factors as in Nos. 73 and 74 for the value of the
absorption of the nitrogen of wheat, arhar dal and vegetables, we can obtain
the percentage ol the nitrogen of barley absorbed. Thus :—

7064 x 71445268 grms. nitrogen of barley42-5192 x 806=10- 1888

grms,

Therefore, 5268 grms. nitrogen of barley=10-1888—7-0740 grms.=3-1148

grms, absorbed.

Therefore, the nitrogen of barley shows 591 per cent. absorbed.
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(8 The Absorption of the Nitrogen of Juar.

SERIAL No. 76.

Five prisonerg under observation for five days.

Wheat . - : . : . ' : ; 6 chittacks.
Juar . ; : . : : . - ! 7 e
A]'I]“r * s & ® # . ' " & E 1]
Vegetables ; . . . : - - . 3w
| [
Tatal amonnk Total Nitrogen : Nitrogen | Ritrogen | Kitrogen
of faoos. Nitrogen of af | of o of
OEs, faoes, Wheat. | Juar. Arlar, | Vegotables.
| [ s T ___I W
17th March 1910 . G560 1907 | 538 5208 40384 i
|
15th March 1910 . &350 2415 5208 6208 | 40884 rG
19th March 1910 ! 6700 . 262 | o308 | o088 | 4084 1)
20th March 1810 .| 7500 2151 5298 | 5208 40884 rb
21st March 1810 . 75 00 2166 I o208 G208 : 40384 s
220d March 1016 .| 2050 1405 | 508 5208 | 40884 o5
Avirage intake of nifrogen per Average output of Bitrogen in
moan daily . 3 . 1604 grs. fwces per man daily . 8944 grms,

Nitrogen absorbed—10r05 grms. = 66'8 per cent. of nitrogen of diet.

By introdueing the figures obtained for the absorption of the nitrogen of
wheat, arhar and vegetables, we can find the percentage of the nitrogen of juar
absorbed. Thus: —- _

5298 X 71445208 grms. nitrogen of juar4-4°5384 x 80'8=1005 grms.

Therefore, 5-208 grms. nitrogen of juar=1005—74407 grms.=26093
avms. absorbed.

Therefore, the nitrogen of juar shows 501 per cent. absorbed.

SUMMARY OF RESULTS OBTAINED IN LUCKNOW JAIL.
(1) The co-efficient of the absorption of ordinary jail wheat—
From Wos. 63, 64 and 65, the absorption works out to be 714 per cent.
(2) The absorption of the nitrogen of arhar dal—
¥roms Nos. 63 and 66, the absorption works ount to be 81'17 per cent.
(3) The absorption of the nitrogen of arhar dal plus vegetables—
From Nos. 63, 6 and 66, the absorption works out to be 80'6 per cent.
(4) The absorption of the nitrogen of vegetables— :
From -Nos. 63, 64 and 66, {he absorption works out fo be 76°3 per cent.

ik
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(5) The absorption of the nitrogen of gram dal—

From No. 69, the absorption works ont to be 663 per cent.
L Iru ar ” o 33 EE'T it 1]
L ] ? j n ar b th] ESLE b LE)

(6) The absorption of the nitrogen of another sample of wheat—
From No. 72, the absorption works out to be 675 per cent.
(7) The absorption of the nitrogen of barley—
From No. 73, the absorption works ont to be 58'9 per cent.
n ?ll' L} y ¥ 13 [}E‘:’ L1} ¥y

" Ta LR s L1 t1] 59.1 L1 aw
(8) The absorption of the nitrogen of juar—
From No. 78, the absorption works out to be 50°1 per cent,

Therefore, for all practical purposes the percentages of the absorption of
the nitrogen of the food-stuffs investigated in Lucknow Central Jail are : —

1. Ordinary jail wheat, 1st sample . : : ' 714 per cent.
Uiy = n 2nd : . : L 6Ts
3. Arhar dal : ; : - & i BI=LT -,
4, Arhar dal plws vegetables : - i . : 806
5. Vegetables ¢ ; : : ; ; ; 76:3
6. Gram dal . 5 3 A - : ! 669
7. Barley g ; ; : . ; : . 533
8. Juar : . i . 5 . d . 1 H ES

Contrasting these results with the percentages of the absorptionijof nitro-
gen found for the food-stuffs in use in Benares Jail, it will be evident that, with
the exception of barley and gram, the percentages absorbed are on a lower level.
The outstanding difference is met with in contrasting the absorption of the
nitrogen of the first quality of wheat in Benares Jail and the average sample
in use in Lucknow.

First quality wheat of Benares gave 805 per cent. absorption, while the hest
we obtained for Lucknow only showed 714 per cent. absorption. The absorp-
tion of nitrogen from the inferior qualities of wheat works out to be much the
same in the two jails, viz.,, G8'8 per cent. in Benares Jail and 67'5 per cent. in
Lucknow.

There is little doubt but that the high level of nitrogen absorption ob-
tained for first class wheat is intimately conmnected with the high protein
eontent of the sample. :

1 oz, of first class Benares wheat contains 0°5354 grm. nitrogen.

1 oz. of the average sample of wheat in use in Benares and Lucknow
Jails contains (°4630 grm. nitrogen.

¥ 2
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The first class wheat shows 80°5 per eent. of its nitrogen absorbed, while
the average ordinary jail wheat in use in Lmcknow and Benares only shows
69°2 per cent. absorbed. As has already been pointed ouf, there appears to be
always an admixtuare of other cereals, and particularly barley, in even the best
samples of wheat obtained. In the poorer samples of wheat all manner of
grains are to be found, more especially barley, gram, maize, etc. : some of them
will tend to raise the protein content of the sample while deereasing the relative
absorption, while some will tend to lower the protein content and decrcase the
relative absorption at the same time. This being the case the percentage of
protein shown by a sample may be no measure of the percentage of nitrogen
absorbed from that sample. In the majority of fairly clean samples, however,
the contamination is mainly due to barley, the greater portion of the other
orains being got rid of during the cleaning process, so that the tendency is
for a fall in protein content to be accompanied by a fall in the percentage of
nitrogen absorbed.

With regard to the higher fizures obtained for the absorption of the
nitrogen of barley and gram dal in Lmcknow Jail and in Benares the chemical
analyses throws some light. Thus:—

1 oz. gram, Lneknow, contains 0-9401 grm. nitrogen 669 per cent. absorption.
1 ,, ,  DBenares, 4 0-3228 A 613 -
1 ,, barley, Lucknow, o 04300 - 588 i
1l ,; ,  Denares o 0-3725 o 564

n
]

2 ]

Any admixture of gram dal will usually be with another pulse, which
will have the effect of raising the protein content of the sample and increasing
the percentage of nitrogen absorbed. The reason of this is that gram econtains
the lowest percentage of protein and is the most difficult of absorption of all
the pulses: so that, any admixtuare with another pulse will tend to increase
both. With regard to barley the commonest foreign element seen is wheat
which will have a tendeney to raise both the protein content and the relative
absorption. While this it true in a general way, it will be easily understood
that foreign grains may be present in samples of any of the food-stuffs which
may increase the percentage of profein shown by the sample and yet decrease
considerably the value of the sample, so far as the absorption of protein is
concerned.

Arhar dal and vegetables with 80-6 per cent. absorption, Lucknow, and
juar with 50°1 per cent. absorption, Lucknow, are lower than was found for the
absorption of the nitrogen of these food-materials in Benares Jail.

As the food-materials worked with in Benares Jail were selected and
fairly pure, the results obtained in that jail may be accepted as the standard
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of what good class food-stuffs should be and the nitrogen absorption they
should show. We present these results in tabular form and give the corre-
sponding results for Lucknow food-stuffs :—

Food-materials. Banares Jail. Lucknow Jail,

First quality wheat - ; « B0'5 per cent.
Ordinary jail wheat : : o DE=RE o 714 per cent,

n # HH . L} . ey 675 T T
Gram dal . . . : . 61'3 per cent. PR
Arhar dal plus vegetables - S L e S BOE .
Arhar dal . . [0 e
Juar . ; . - . B4 per cent. i1 b
Barley : a . : a bl apnH e
Bajra . 3 : . : R | o e
Vegetables . : . : I 7G+3 per cent,

D—AGRA CENTRAL JAIL.

We now come to the consideration of the work carrvied out in Agra Jail.
Here it was found to be practically impossible to obtain pure samples of wheat,
even the best obtainable being only slightly superior to the ordinary wheat in
use in Benares Jail. On analysis, however, it gave a slightly higher protein
content than the wheat in ordinary use in Lucknow Jail.

1 oz. 1st class Benares wheat contains : « 0°5354 grms. nitrogen.
2 Gl'l.]ink'l'_‘i' b E bE 2 - L U.4'853 ¥ A3
i 1zt class ,:!Lg’l'a. 1] 1] . . 04808 " 33
] Grdiﬂﬂf_‘? ] 1] LE] L E u”l':] 3‘3 a3 ¥

The first class Benares wheat was pure and contained very few foreign
elements, so that its profein content may be taken as approximately the
amount that a good sample should give. A greater or less departure from this
standard does not necessarily mean a greater or less admixture with foreign
grains ; as it would be quite possible to obtain a sample of wheat which would
reach this standard and yet be very largely mixed with foreign grains, any
lowering brought about by the presence of materials having a lower protein
content being compensated for by the presence of materials having a higher
protein content. It will be evident, therefore, that no reliance can be placed
on the gross chemical composition of a food-stuff as a measure or eriterion of its
real nutritive value, and that the only true measure of the value of a food-
material, so far as its protein is concerned, is the percentage absorption of
nitrogen possible from if,
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(1) The absorption of the Nitrogen of the Ordinary Jail Wheat.

Serian No. 77.

Five prisoners under observation for seven duys.

Vogetables 3

Wheat . + . : . - ; 2 111 chittacks.
Gram : . . . o P ; . : £ 25
Arhar : . . " . . : : - 1 chittack.
Vegetables : : : : 3 chittackes.
|
Total amonnt | Total nitrogen Nitrogon Nitrogen Nitrogen Nitrogen
of fmeea, of of of of
Iba. faooea, Whenat. Gram Arhar. Vegetahles,
19eh March 1910 725 23-29 10-433 3855 19964 05
19th March 191C 800 2845 10433 38565 19964 5
#0th March 1910 950 20:R7 10433 3835 10964 05
91t March 1910 50 299 10r433 8'855 1-9064 05
23nd March 1910 12 23:06 10483 3855 19964 05
23rd March 1910 620 2289 10433 3855 1-9964 05
2 ith March 1910 950 31-20 10-.233 855 19964 r5
256th March 1810 Fi8 1414 10rd33 FEHH 10564 05
Average intake of nitrogen per Average ontput of nitragen in
man daily . 16-T844 zrms, froces per man daily . . 50254 grms.
Witrogen absorbed-—10868 grms =647 per cent. of nitrogen of diet.
SEr1aL No. T8.
Five prisoners under observation for sevea days.
Wheat ; ; ; ; : - : « 10 chittacks.
Gram - 3 : . b : i RN
Arhar : ; ; : : : : 1 chittack,
3 chitetcks,
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Tnhim'ut iTnu.l. Nllh.-gu,n N:.Ln:ngtb. | Nll.!‘i?:,g\éu Nil;?g\éh "Itl.‘!ug("n
1bs ! Imw.-a | Wi hr:-.t«. | Gmm. Arhar, | "u'n.m:h'l.rlu.n
=5 '
18th March 1910 . Gal | 20-35 UV BT 1-GaG4 (b
19th March 1910 | Ll ,: 2677 | 072 i 10964 5
20th March 1010 .| 560 2270 9072 4835 1-9064 {0}
21st March 1810 : 670 ‘ 2o°58 1‘.11}.."3 . 83 104 b
23nd March 1910 . 512 2100 AT 4865 119G LR
£3rd March 1510 . 816 Hril GeiT 2 8D [ 19964 b
2ath March 1910 . ] 5 Hrig 072 856 | 10564 rG
26th March 1910 | F60 | 1584 | a7 ! 865 | 19964 5
Average intake of nitrogen pu-r Avernge output of nitrogen in
AL |.'|i1._1r = : . 1574234 grms. feces per man daily . « B4287 grms.

Nitrogen nhaurhed-ﬂ 9987 grms. =648 per cent. of nitrogen of diet.
SERIAL No. 79.
By taking these two observations together we see that a difference of 1%
chittacks of wheat, or 1-361 grms. nitrogen, causes a difference of (-8593 grois,
Therefore, 1,361 grms. nitrogen of wheat=0-8593 grms, absorbed.
Therefore, the nitrogen of wheat shows 63°1 per cent. absorbed.
Seriar No. 80.
Fipe prisoners under obsercation for seven days.

Wheat . : c i . - - . » 13} chittacks,
Gram . . 1 = ; : o o
Avhar . : : T . g . . 1 chittack.
Vegetables . - - - : . . « 3 eluttacks.
Tﬁnﬁ.ﬁ:?m .Tul,u.i njt;rugm Nilmﬂcn Xit::fun Z\‘it:;_:gm | xil‘:fum-::
Ui faces, | Wheat. Gram. Arhar, Vegetables,
| | |
18th March 1910 = 506 2512 ‘ 122472 F8E | 1-9964 b
|
19th March 1810 .| — 1080 35°85 12-2472 865 | 19964 O
20th March 1910 . 1140 3826 | 12-2472 3856 | 10964 5
21st March 1910 . ] 2545 | 122472 3865 I 19964 05
| |
28nd March 1910 . AT 2000 | 123472 3855 1964 5
23rd March 1910 g 1010 26T | 123472 | A Bak 19804 s
2dth March 1510 : 906 3080 ! 12-2472 | 3865 19964 05
5th Marek 1910 . 353 1&52 | 122473 . FBE | 19064 L
Averagn 111tafw of mt.mgm per Average augput of nitrogen in

man daily . firces per man daily . . 3877 guus.
:.tmgm 'nmhﬁrfmmm grms = 646 per cent. of nitrogen of diet.
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SERIAL No. 81,

By taking this observation in conjunction with Nos, 77 and 78, we can
obtain the absorption of the nitrogen of wheat. Thus:—

(¢) In conjunction with No, 77, we find that an increase of 2
chittacks of wheat, or 1'8142 grms, nitrogen, is accompanied
by an increase of 12:0109 grms.—10'859 grms.=1-1519 grms.
nitrogen.

Therefore, 1'8142 grms. nitrogen of wheat show 11519 grms. nitrogen
absorbed.
Therefore, wheat has 63-5 per cent. of its nitrogen absorbed.

(0) In conjunction with No. 78, we find that an increase of 31
chittacks of wheat, or 31752 grms. nitrogen, is accompanied
by an inerease of 12:0109—9-9997 grms. =20112 grms.

Therefore, 31752 grms. nitrogen of wheat show 2:0112 grms. absorbed.

Therefore, wheat shows 633 per cent. of its nitrogen absorbed.

Therefore, we may aceept the average of Nos, 79 and 81, 63°3 per cent., as
the absorption of the nitrogen of this sample of wheat.

(2) The Absorption of the Nitrogen of Arhar Dal plus Vegetables.
-SERIAL No. 82

Five prisoners under obsercation for four days.

Wheat . : : - : . . 11} chittacks.
Arhar F . ' : ; i : : 2 s
Vegetables ; 4 2 ; . ; : SR =
| Total amount Total Nitrogen  Ni Ni Wi
| *f tmocs. i W |
| Tba. fmces. Wheat. | Arhar. | Vegetables. |
| [
26th March 1910 & . : B00 20162 10433 39928 o5
27th March 1910 , ; : : 704 2570 | 10433 | dpoig | 6 |
28th March 1910 . £ 5 2 525 1874 [ 1028 30028 l 06
20th March 1910 . i ; . &12 1818 10r433 ¢ 308928 05
30th March 1910 . s . B 432 17-25 | 100435 30923 5]
Average intake of nitrogen por Average output of nitrogen in
man daly & o 149268 grms. fmces per man daily + 6025 grms,

Nitrogen absorbed—09008 grms. =663 per cent. of nitrogen of diet.
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We know from other observations that G3'3 per cent. of the nitrogen of
wheat is absorbed, therefore, by introducing this value for the nitrogen of wheat
we can obtain the percentage of nitrogen of arhar plus vegetables absorbed.
Thus :—

100433 % 63'3 444028 grms. nitrogen (arhar+vegetables) =9-0008
orms,
Therefore, 44928 grms. ni¢rogen (arhar+ vegetables) =99068—6-604
grms.=3-2068 grms.

Therefore, the nitrogen of arhar plus vegetables shows 734 per cent.

ahsorbed.

(3) The Absorption of the Nitrogen ¢f Grawn Dal
SERIAL No. 83.

We know that 63'3 per cent, of the nitrogen of wheat is absorbed.

And that 734 per cent. of the nitrogen of arhar dal plus vegetables is
absorbed. :

By substituting these factors in Nos. 77, 78 and 80, we obtain the percent-
age of nitrogen absorbed from gram. Thus:—

(o} No. 77. Wheat . 114 chittacks . 10-433 grms, nitrogen
Gram - 2k i . 3BBS . i }ﬁhmﬁ; 10-859 grms.
Arhar « 1 chittack . 1-8964 ,, ,, nitrogen absorbed.
Vegetables 8 chittacks 0-50 o .1
ie, 100433 06334+3'865 grms. nitrogen of gram-4-24964%734=
10°859 orms.
Therefore, 3855 grms. nitrogen of gram=10"859—8"4363 grms.=2-4227
grms.

Therefore, the nitrogen of gram shows 628 per cent. absorbed.

(6) No. 78. Wheat . 10 chittacks . 9:072 grms. nitrogen
Gram . B& e S s shows 9-9997 grms.
Arhar « 1 chittack . 19964 ., T absorbed.
Vegetables 8  chittacks . 0-50 o o

ie, 9072%634+3855 grms. nitrogen of gram-+2'4964 x 73:4=9-9997
grms.

Therefore, 3:855 grms, nifrogen of gram=99997—7"5748 grms.=24249
grms.

Therefore, the nitrogen of gram shows 629 per cent. absorbed.

(¢) No. 80, Wheat . 13} chittacks . 12:2472 grms. nitrogen.
Gram « 23 ,, . FBREC a5 shows 12°109 grins, *
Arhar ., 1 chittack . 19904 ,, - absorhed.
Vegehhiﬁ 3 chittacks . 050 " EL)
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ie, 122472 x 63°3+43'855 grms. nitrogen of gram-42-4964x 73d=
12:0109 grms.
Therefore, 3:855 grms. nitrogen of gram=12-0109—9-5847 grms.= 2-4262

grms.
Therefore, the nitrogen of gram shows 629 per cent. absorbed.

(4) The Absorption of the Nitrogen of First Quality Wheat.

SERIAL No. 84.

Five prisoners under observation for seven days.

1st class Wheat : S ; i : : 11% chittacks.

Gram . ; : : X . . : L 34 o

Arhar ) . 3 ; : 5 : . 1 chittack.

Vegetables . : : : : - . 3 chittacks.

M| e | T | | g | e
18th March 1910 .| 876 1631 112808 5807 1-9084 0B
19th March 1910 - 672 2806 11-2608 52307 19984 [
20th March 1910 . 885 2534 112608 307 1'9064 5
91t Mareh 1910 : 6356 2528 112608 5307 19964 6
22nd Mareh 1810 - 872 3256 11-26508 5397 10084 6
23rd March 1910 . 612 - DE-a3 11-2608 b-3a7 19964 03
24th March 1010 . 66d 2735 11-2608 5397 1:9964 (171
25th March 1910 . 410 1810 112608 | 5aa7 1-9964 05
Average intake of nitrogen per Average output of nitrogen in

man daily . i « 191542 grms. fmees por man daily . « 67791 grms.
Nitrogen absorbed—18-3751 grems. =888 por cant. of nitrogen of diet. :

By substituting the known values for the absorption of the nitrogen of
gram, arhar and vegetables, we obtain the percentage of the nitrogen of this
sample of wheat absorbed. :
i.¢., 11-2608 grms, nitrogen of wheat=13'3751—5'397 X $2:0—2'4964 X 784

: =133751=5'227=81481

Therefore, the nitrogen of this wheat shows 72'3 per cent. absorhed.
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(1) The Absorption of the Nitrogen of Ordinary Jail Wheat.

SERIAL No. 85.
Five prisoners under observation for four days.

Whmt o ' B - & w W - ? chittﬂ:h.
Juar : 5 : . . 4 : 5 =
Urid dal , . . - : . 2 =
GI‘:I.III 0 o - - - L] L] 2 L]
Vegetables . . - . - . 3 T
Total ¢ | _Total | Nitrogen | wite Nitrogon | Nitrogen | Nitvogon
A moes, | Nitrogen of of of of of
Tha, of fes. Wheat. Juar Urid. Gram. | Vegetables.
B6th March 1810 . 86 33-86 G-3604 402 4196 3084 05
27th March 1910 . . 766 3303 G-3504 3402 4196 3034 05
28th March 1910 . .| 880 8739 63604 §402 4196 084 06
20th March 1910 . Y56 2186 G3604 02 4194 3084 05
S0th Mareh 1910 . 5 4040 20050 63504 3402 ] 4196 3084 03
Average intake of nitrogen per Average output of nitrogen in
man daily 4 . 17-5824 grma. fwces pbr man daily . « 128156 grms.
Nitrogen absorbed®-10-2500 grms.=58'4 per cent. of nitrogen of dict.
SErIAL No, 86.
Five prisoners under observation for five days.
Wheat . . : : : 5 . . 5 chittacks.
Juar - . - - : : ' b 2
Ul‘iﬁl dal - - & N N w L] L] 1 b 1]
Gram . . - : - - 2 2 =
Vegetables ‘ - - 3 -
Tatal B - : 5 |
‘otal Nite Nit Hit Nite Ni
L, e ol el e el B i (i
he | moed, Whent, Junr, Urid. Gram, I’ Vegetables.
26th March 1910 838 il A6 3402 4196 3084 o5
27th March 1910 o ‘B0 2542 4536 02 4196 3084 ra
28th March 1910 - T80 all4 4536 3403 4196 3084 LI
20th March 1910 o 863 3286 4536 » 3402 4196 3084 5
40th March 1910 . 300 1341 4636 3-402 4196 084 &
Average intake of nitrogen per Average output of nitrogen in
man daily . . 16°718 grms. fwces per man daily . .« BB12 grma.

Nitrogen absorbed—8196 grms. =670 per cents of nitrogen of diet,

o2
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BeriaL No. 87.

By taking these two observations, Nos. 85 and 86, together we find that
a difference of 2 chittacks of wheat causes a difference of 10°2509 —9-106
grms.=1'1449 grms.

Therefore, 1'8144 grms; nitrogen of wheat=1"1449 grms. absorbed.

Therefore, the nitrogen of wheat shows 63-1 per cent. absorbed, a result

corresponding very closely with that already obtained in previous ohservations.

The very large quantity of nitrogen passed in the fieces with a correspond-
ingly poor absorption in Nos. 85 and 86 should be noted. This type of diet
is most unsuitable.

5! The Absorption of the Nitrogen of Juar.

SERIAL No. 88.
Five prisoners under obscrvation for jfour days.

“‘J:I!mt- - L) - Ll & - " " 5 El]itt-a-clﬂs,
|]:'|_|_;'| r " - ® . & - - " " ? N
l_:]_‘i [I " - . " " " . " . 2 55
Gram ' . - ' . g . : HheD s
Vegetables ; . . . . & . 3 o
L i! Total l Niteogen | Nitrogen | Nitrogen | Nitrogem | Nitrogen
“m!-lmt:m ® Witrogen of _of of h:fa of of
he {mees, | Wheat. Juar, Trid. Gram. [Vegetablea.
26th March 1910¢ ¥ 700 25631 | 4536 4762k 4196 3084 (13
27th March 1910 . 853 d2-47 4536 47628 4196 084 05
28th March 1810 . 725 2508 536 &7628 4196 3084 | 06
20th March 1910 g 231 410 G6 45636 47628 4°196 F081 5
30th March 1910 | 406 20-00 4536 4TB28 196 3084 (13
1
Average intake of nitrogen per Avyerage ontput of nitrogen in
man daily . . . 170783 grms. faces per man daily . « 1275 grms.

Nitrogen absorbed —9-8038 grms. =650 per cont. of nitrogen of diet.

Ser1aL No. 89,

By taking the two observations, Nos. 86 and 88, together we find that 2
chittacks of juar, or 1-3608 grms. nitrogen, canse an increase in the amount
of nitrogen absorbed by 9°8035— 9106 grms, !

Therefore, 1:3608 grms. nitrogen of juar show (-6978 grms. absorbed.

Therefore, the nitrogen of juar shows 51'3 per cent. absorption,
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(6) The Absorption of the Nitrogen of Urid Dal plus Vegetables.

BERIAL No. 90,

We have learned that the average absorption of the nitrogen of ordinary
wheat in Agra Jail is 63'25 per cent., and gram 62'9 per cent. and juar 513
per cent.

By substituting these values in each of the observations Nos. 85, 86 and 88
we can obtain the percentage absorption of the nitrogen of urid dal plus vege-

tables.
To obtain the average of the three observations we may add them together

and then substitute. Thus:—
No. 85 Wheat 7 chittacks . G6:3504 grms. nitrogen

No. 86 , -B i . 45360 " }15'-{-22} Zrims.
No: 88, = b . 45360 ,, ,,
No. 85 Juar & o a4020 e
Mo. 88, b 5 . d4020 5 } 11-5668 grms.
PROLIBETT o) g o b 47888 T =
Nos. 85, 86, and 88, Urid dal 2 chittacks 4-196x 3 grms.

nitrogen ; : . 12°588 grms.
Nos. 85, 56, and 88, 'E'rmm :1:3.1 2 chltf.a.cks 3¢ DEI- % 3 grms.

nitrogen . . : . 2252 grms.
Nos. 85, 86, and 88, ?egeta.hlcs Echlt.tmlm (5 x 3 grms.

nitrogen i ; . : ; 2 150 grms.

ie., 154224 x 63:25411'5668 x 51 3—|—12 588 grms. nitrogen of urid+4-9-252
X 629415 grms. nitrogen of vegetables=10-250949106498038=29"1607
CTImS,

Therefore, 12-588 grms. nitrogen of urid+1'5 grms. nitrogen of vegetables=
20-1607—21-5078="T-65620 grms.

Therefore, 14°085 grms. nitrogen (urid4vegetables) =7-6529 grms.

Therefore, the nitrogen of urid+4 vegetables shows 54'3 per cent. absorbed.

(7) The Absorption of the Nitrogen of Arhar Dal

SERIAL No. 91.

Five prisoners under observation for fowr days.

Juar . . . . . ; - . . 11 chittacks.
Uﬂd - * [ * [ £l w s n "
Arhar . ; 5 . . : : : « 1 chittack.

Vegetables . : £ : R . . 3 chittacks.
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Total smonnt]  mypy) Nit Kitro it Mii
of Nitrogen of e = izl i —
'Bﬁ:- fmoes. Toar. Trid. Arhar. | Vegetables.
26th March 1910 .| 00 80-92 74844 6204 19964 5
27th March 1910 .| 1272 4997 74844 6204 1-9964 05
28th March 1910 . 840 34700 F45844 6294 19964 05
29th March 1910 . 1228 43-21 4814 6204 19964 s
30th March 1910 5 670 2360 T4544 204 19964 (1]
Average intake of nitrogen per Average output of nitrogen in
man daily . B . 162748 grms, fwces por man daily . « T-2756 grms.

Nitrogen absorbed—8+9992 grms. =553 per cent. of nitrogen of diet.

Now substitute the known values for the absorption of the nitrogen of
juar, urid dal and vegetables, and we can obtain the percentage of the nitrogen
of arhar dal absorbed. Thus :—

74844 X 5134 (62944 05) X 54-3+419964 grms, nitrogen of arhar=5'0992
ZTmS.

Therefore, 1:9964 grms. nitrogen of arhar=8-9992—7-529 grms.
Therefore, the nitrogen of arhar shows 73:6 per cent. absorbed.

It will be evident from the ohservations, Nos. 85, 86, 88 and 91, how very
great the quantity of nitrogen passed in the freces works out to be. While this
is to be explained to some extent by the inferiority of the food-stuffs in use,
there is no doubt but that the excessive quantity of pulses in the diets in
question has a marked influence. On an average over the four diets, fully
half the nitrogen of the intake is derived from two of the dals, and there can
be liftle doubt but that the optimum amount of these food-stuffs has been
passed in these diets. This probably accounts for the very low figure obtained
for the absorption of the nitrogen of urid dal and even arhar in the last recorded
observation, No, 91,

This finishes our observations in Agra Central Jail, that were carried out
in March 1910. A few observations, however, were made in October 1909,
The food-stuffs in use in October gave practically identical analyses with those
in use in March of the following year. Let us examine the nitrogen absorption
shown by the different food-materials,
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October 1909.

AGRA CENTRAL JAIL.

(1) The Absorption of the Nitrogen of Wheat.

SERIAL No. 92

Ten prisoners under observation for ten days.

Wheat . : . . 13 chittacks.
Gram : ;i - . . 2} 5
Arhar : ; : . i . 1 chittack.
Vegetables . ' : . . . . 3 chittacks.
Tnhl;;ﬂmt lTntaug[itmml Nitg:gnn Hit;iozen Kitﬁgan NitIIJ en
P fmees, Wheat. Gram, Arhar, Vegetables,
Sth Kovember 1909 . g0 11'B48 8-855 1-858 G
9th November 1009 . 1425 | 1178048 3Bh5 1939 ]
10th November 1909 . 13:00 115045 3855 1939 g
11th November 1000 . 1150 118018 FE66 10349 g
12ih November 1909 . 1300 641-20 11-30:48 ABIG 1-039 06
18th Kovember 1000 . |  12:60 e B 11'8048 3855 1+939 (1%
14th November 19089 . 1300 11-804% 8855 1-939 L]
15th November 1909 | 1025 118045 3 BE5 1939 b
16th November 1909 . 1225 118043 3BLD 1939 L]
17th Novewber 1909 .| 12320 | | 1usoss 3855 1-939 05
Avernge intake of nitrogen per Average outpat of nitrogen in
man daily . « 18:0988 grms. fmees per man daily « 64130 grms.

Nitrogen absorbed—11'6868 grms. = 646 per cent. of nitrogen of diet.

SErian No. 93.

Ten prisoners under observation for siz days.

Wheat i ¥ i
Gram - . :
Arhar . - .
Vegetables, . :

« 10 chittacks.

* 2* 3

L] ®

1 chiftacl.

» & chittacks.




| Total amonnt T - = s - .
tal Nit: Mit Hit Hit H
et el
1. " rhar, Vi hlos,
26th Ootober 1909 | 675 |) 9072 A855 1939 05
27th October 1909 . &7a #0732 3836 1949 (1]
28th October 1909 i 925 83490 a0r2 | FB55 1-930 (15}
20th October 1900 . | o75 L' 0072 | 3866 1930 ord
30th October 1903 . I 1026 | 9072 3835 1539 L]
8t October 1900 .| 975 | 9072 | 9885 1939 0
[ . |
Average intake of nitrogen per Average output of nitrogen in
man daily . : . 15°366 grme. fmees per man daily . « 5405 grms.

Nitrogen absorbed—8'961 grms. = 648 per cent. of nitrogen of diet,

SERIAL No. 94,

By taking these two observations, Nos. 92 and 93, together we learn that a
difference of 3 chittacks of wheat, or 2-7328 grms. nitrogen, causes a differ-
ence of 11'6868 — 9'061 grms, = 1'7258 grms.

Therefore, 2:7328 grms. nitrogen of wheat show 1°7258 grms. absorbed.

Therefore, the nitrogen of wheat shows 63'2 per cent. absorbed, a result
corresponding very closely with that olitained later.

{(2) The Absorption of the Nitrogen of Arhar Dal plus Vegetables.

Srprarn No. 95.

By adding together Nos. 92 and 93 we get the absorption of nitrogen over
a large number of days, and obtain a good average.
No. 92 15 chittacks Wheat . « 11'8048 grms. mitrozeny .. : ;
2 = 20'8763 grms. nitrogen.
i3 93 IU Ay r3 L L] Q-D?E'} L} F1l } ng g Y
MNos. 92 and 93 Gram 2§ chittacks 3855 grms. nilrogen x 2 = 7-T10 grms. nitrogen.
, 92 , 93 Arhar 1 chittack 1939 » X 2= 3878 =

» 92 ,, 93 Vegetables3 chittacks 05 grm. ,, % 2 =140 - i
Therefore 20°3765 grms. nitrogen of Wheat
TR0 " i 2y o show  21'G475 grms. nitiogen

3578 i " ] Arhar . absorbed, :
100 g ., » Vegelables
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Now substitute the values for the absorption of the nitrogen of wheat,
63'2 per cent., and for gram, 62'9 perjeent., and we get the percentage of the
nitrogen of arhar dal plus vegetables absorbed.

i.e., 2008768 x 632 4 7710 x 629 = 216478 — 4878 grms, nitrogen
(arhar + vegetables),

Therefore, 4878 grms. nitrogen (arhar 4 vegetables) = 21-6478
— 180434 = 36044 grms.

Therefore, the nitrogen of arhar dal plus vegetables shows 73'8 per cent.
absorbed which is praetically identieal with that observed later in the year,

(Gram, as it was identical in analysis with that worked with in March

1910, has been taken as showing a similar percentage of its nitrogen abe
sorbed. )

(3] The Absorption of the Nitrogen of Juar.
SErIaL No. 96,

Ten prisoners under observation for ten days.

Wheat . 5 : . - . : i » 5% chittacks,
Juar . . g . . . i P 5% o
Gram ; 5 . . : - ; - 23 -
Arhar . . ; . d - ; . « 1 chittack,
Vegetables . 5 . . ; : - . 3 chittacks.
Total  Ipotal My Nitrogen | Nitrogen 1 Nitrogen | Nitrogen | Ni
e [T i | o | e
12th October 1910 . 1475 (| 62187 3993 48405 | 1989 | G
13th October 1910 . 1176 G2187 $893 42405 1330 L
1dth Qectober 1910 .| 1214 52187 4083 42405 1939 (133
16th October 1810 . 860 62187 3093 424056 1030 (1]
16tk Octuber 1910 11-50 s i B-2187 8993 42105 1939 5
17th October 1910 T35 ::I e li 52187 3098 42405 14939 5
18th October 1910 .| 10°50 G-2187 3998 42405 | 1039 5
169th OQetober 19100 .| 11:00 2187 3993 42#35 1935 5
20tk Qctober 1910, 1276 53187 993 42405 1-5:39 5
st Oerober 1910 . 950 52187 3093 42405 1-939 (173
Average intake of nitrogen per  # Average output of nitrogen in
man daily . . 15°8912 grma. fmees per man daily . « B'8857 grme.

Nitrogen absorbed—10r0085 grms. = 6230 per cent. of nitrogen of diet.
P
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By substituting our known factors for the absorption of the nitrogen of—
Wheat, 632 per cent.
Gram, 629 per cent.
Arhar dal and vegetables, 73'8 per cent.
we obtain the amount of nitrogen absorbed from the juar.

Thus :—

52187 X 63'24-3'993 grms. nitrogen of juar4-4-2405 X 62-942:439
X 73:8=10"0055 grms.

Therefore, 3:993 grms. nitrogen of juar=100055 77653 grms.=22402
grms.

Therefore, the nitrogen of juar shows 561 per cent. absorbed.

This is distinetly a higher value than that obtained for the absorption of
the nitrogen of juar in March 1910, which was 513 per cent. It may be that
the difference in the protein content of the two samples accounts for the
variation found in the nitrogen absorption.

October 1909, 1 oz. juar contains 0363 grm, nitrogen and shows b1 per cent. absorbed.
Marsh: 10000 0 0 5 e e masta L Bl A

SUMMARY OF RESULTS OBTAINED IN AGRA JAIL.

1. The co-efficient of the absorption of nitrogen of first quality wheat—
From Serial Number 84 the absorption works out to be 723 per cent,
2. The absorption of the nitrogen of the ordinary jail wheat—
From Nos, 77, 78 and 79 the absorption works out to be G3-1 per cent,

» s 77,78, 80 and 81 ,, 2 = SR T
» s 71,98 80and 81 ,, kS : Sl TR
w' L 85 BRANABTE ) % i LT L
w o 92,98end 94 ¥ i+ S T TR

3. The ahsorption of the nitrogen of arhar dal plus vegetables—

From No. 82 the absorption works out to be - . T34 per cent.
n ” 95 » EE ”» E ] - L ?SJE L]

4. The absorption of the nitrogen of gram dal—
From No. 83 in eonjunction with—
No. 77 the absorption works out to be ' - . 62'8 per cent.

1] 78 » a » a3 - . . 629 2
L 80 a3 n (T T - . - 629 ]
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5. The absorption of the nitrogen of juar—
From Nos, 86, 88 and 89 the absorption works out fo be 513 per cent.

6. The absorption of the nitrogen of a different sample of juar—
From No. 96 the absorption works out to be 561 per cent.

7. The absorption of the nitrogen of urid dal plus vegetables—

From No, 90 in conjunction with the observations, Nos. 5, 86 and 88, the absorption
works oub to be 545 per cent.

8. The absorption of the nitrogen of arhar dal—
From No. 91 the absorption works out to be 736 per cent,

Therefore, for all practical purposes we may accept the following as being
the percentages of the nitrogen of the different food-stuffs of Agra Jail that are
absorbed : —

1. First quality wheat : - ! : . 723 per cent.
2. Ordipary jail wheat . . . ; - . 6524
do Arhar dal plus vegetables - - - - . 736 i
4. Gram dal . . 3 . . . . . 629 »
5. Juar lst sample . - . : : . . 513,
e Tt L U e T, A
7. Urid dal plus vegetables - - . : . bdd i
8. Arthar dal . - . : : . - . 196 2

‘Wheat is by far the most important of the food-materials in use in the
jail dietaries of the United Provinees, sothat any inferiority in the material
supplied is at once reflected in the level of nitrogenous interchange possible
with the diets containing it. This is very markedly the case in the Agra
results, the absorption of nitrogen from the diets and the level of nitrogenous
metabolism attained by the prisoners being on a lower scale than was the case
with prisoners investigated in other jails.

The absorption of nitrogen shown by the ordinary sample of wheat in
daily use in Agra Jail is very low and compares very unfavourably with the
absorption of the first quality of wheat in Benares Jail, or even with the
absorption from the ordinary jail material of Naini, Benares and Luecknow.

The best quality of wheat we could obtain gave a co-efficient of nitrogen

absorption very little higher than that of the ordinary wheat of Benares and
r 2
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Lucknow Jails. We may contrast the protein content of this sample with that
of wheat, experimented with in Benares, Naini, and Lucknow Jails.
1 oz. first quality Benares wheat contains 05354 grm. nitrogen 805 per cent. absorbed.

Yios r n Agra o a 04896 i 72:3 =

1 oz. ordinary jail wheat, Naini 5 04710, i 658 %

1 oz. average jail wheat in use
in Benares and Lumcknow o 0-4830 i 692 4 ,,

It would therefore appear that a relationship does exist between the
protein content of a sample and the percentage absorption from that sample.
‘While this may be true for samples that are fairly clean and pure, or in which
the only or chief foreign element is barley, it does not hold good for all classes
of wheat, nor where the contaminating factors are of various kinds. Thus :—

1 oz. ordinary Agra wheat contains 0-4536 grm. nitrogen 63'3 per cent. absorbed.

1 oz. »  Lucknow . 0-4360 - 675

1 oz - o o i 04415 o 14 i
so that, though the ordinary sample of Agra wheat contains a higher per-
centage of nitrogen than either of the Lucknow samples, yet it is accompanied
by a percentage of absorption considerably lower than was found for the
Lucknow wheats.

We believe the explanation of the fact, that Agra wheat shows a fair
protein content with a poor absorption of its nitrogen while Lucknow wheat
with a lower protein content shows a higher percentage absorption of its
nitrogen, to be that in the Agra wheat contaminating elements are present,
which, though yielding a large amount of nitrogen on analysis, are incapable,
or only partially capable, of being absorbed by the intestinal traet.

The absorption shown by the other food-materials examined are all on a
lower level than in either Benares or Lucknow Jails. This is particularly
noticeable with regard to the absorption of the nitrogen of arhar dal and arhar
dal plus vegetables. The absorption from urid dal plus vegetables is also very
poor and compares very badly with that obtained for it in Naini Jail. It is
probable, however, that the poor absorption of nitrogen from urid dal is to be
accounted for, to some extent, by the excessive quantities of pulse in the diets
investigated. These diets are, however, made use of in the feeding of the
prisoners and the pulses are often given in very large quantities when bajra,
juar, or barley forms the principal of the diet. It is important, therefore, to
know how very inferior the absorption of nitrogen is from diets of the type in
which the principal source of protein is from the pulses, i.e., diets in which the
principal being poor in protein an effort is made to bring the diet up to the
supposed proper standard by increasing the quantity of pulse to an excessive

degree.

a

e

” a2

e

il




109

GENERAL SUMMARY OF WORE ON NITROGEN ABSORPTION.
We are now in a position to work out the averages of the absorption of
the nitrogen shown by the different food-stuffs investizgated in these large
jails :—

Benarce, Naini. | Lucknow. Agra. -:‘;:;E?
1st quality wheat ] L 5 Birg ; i G
moom " 723 72-3
Ordipary joil wheat . . . 688 688 714 653 .
R 038 o5 | } ok
Arhar dal plus vegetables . : 8B40 838 8rs | 736 806
Crac dall o g b e ik 8L 667 | 669 ! 629 642
Urid dal . i . . . G0-2 69-3
Urid dal pius vegetables ; 548 643
Arhar dal : : . . e 8117 a6 ¥rd
EBarley . . . : . b4 Ak 658 s 676
Juar . . . o . B4 I airl 513 ';| e
= ol : | ORS¢ i
Bajra e TR 40°3 ws | _ 494
Vegetables S P e . ik 763

(MoTe.—~Colamm 5 of our table gives the average abeorption of nitrogen in persoentages. Urid dal plus vegetables
is probably too low, as the pulses weee excessive in the dicts from which this resolt was obtained. Arhar dal is aleo
too low an average for the whole provinee, as arhar dal shows higher results in Benares and Naini Jails. The average
for arhar dal plus vegetables is, however, sufficiont.)

We have seen that the diet most commonly in use in the different jails
of the Province is—

Average valoe in nitrogen.

Wheat . 11} chittacks A 3 ‘ . 1067 grms.
G]‘ﬂ.'IT'I n Ei 33 a ¥ . . . 3'97 5
Arhar . 1 chittack . : : ; i

. B S48
Vegetables . 3 chittacks . ¥ ;

If we make use of these averages of the percentages of nitrogen ahsorption for
the different constituents, it will be found that this diet shows an average level
of nitrogenons metabolism of 11-656 grms. of nitrogen per man daily. This is
practically identical with the results obtained from actual observations carried
out with Diet E of the Jail Code, as will be found under serial numbers 1 to 7
with summary. In those investigations we found the average level of nitro-
genous interchange possible from this diet to be 11'6499 grms. of nitrogen per
man daily.
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This completes the investigations on the absorption of nitrogen of the
different food-materials entering into the dietaries of the United Provinces.
‘We have nothing further to add except again to point out that, wheat being the
most important element in the dietaries, the level of nitrogenous interchange
will mainly depend on the purity of the particular sample of wheat in use.

With good quality of wheat the nitrogenous absorption from dietaries in
which wheat forms the prineipal source of nifrogen is over 80 per cent., and
thus compares very favourably with what has been observed in European
vegetarian dietaries. When wheat is contaminated with other grains the
absorption of nitrogen necessarily falls and the level of nitrogenous interchange
is lowered.

In connection with the values we found for the co-efficient of protein
absorption for the food-materials in use in the jails of the United Provinces, the
following vesults obtained from digestion experiments on the Japanese'are of
interest :—

Co-EFFICIENT OF DIGESTIBILITY.

Experiment No. Food. Protein. Carbohydrate.

1 Barley, cooked . . 40-2 per cent. (a) 90-9 per cent. (a)

2 Ditto - T 50 ,,

3 Ditto ; 488 . B&b ., L.

114 Rolled barley, cooked I 1 TR 979 , »

117 Cracked barley, cooked . 622 , 094

Average ; ; iR b

75 Buck wheat ; s R e e ag:8 =

76 Ditto . : b QAR -

Average - : e LS e ar-0 ,, .,

f Beans, dried . L B e Bladeo

7 Ditto . AL IR 889 .,

Average - . « BBERE -

Average for vegetables ‘. a TR 8840, &

{a) Accurncy uncertain and not included in average.

The averages of these values for protein ahsorption are very similar to
what we have found for similar food-materials in India.

1 A Digest of Japanese Investigations on the Nuirition of Men. By Kiotaro Oshima. T. 8. Dept.
of Agr. Bull. No. 159,
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The following figures for the digestibility of legumes obtained in America’
are also of interest :—

Co-EFFICIENT OF DIGESTIBILITY.

Average of
Experiments. Food. Protein. Carbohydrates,
8 Kidney beans . . 77 per cent. 94 per cent,
6 White ., . T8 n 9,
12 WIlip]mrwm peas . | 5 87 5 »
H Ulﬁ.}’ pras . . S T 3 88 ,, "
14 Lady peas o c AT %,

In all cases the legumes were cooked in the same way, hence the results
with the different legumes are directly comparable.

The co-efficients of protein absorption for the different legumes of America
are not very dissimilar to what we have found for the pulses in the jail diet-
aries of the United Provinees.

! Studies on the Digestibility and Nutritive Value of Legumes. Py Charles Wait. TU. 8 Dept. of Agr.
Eall. 187.
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CHAPTER V.

The Determination of the Co-efficients of Absorption of the Carbohy-
drates offered in the Food-Stuffs entering into the Jail Dietaries
of the United Provinces.

So far in these researches we have dealt entirely with the absorption of
protein, hardly mentioning the carbohydrates and fats. Protein is admittedly
of pre-eminent importance in a diet ; as it is from protein alone that the
nitrogenous tissues of the body are built up and repaired, the protein of a diet
cannot, therefore, be replaced by any other aliment. The dietaries of the jails
of the United Provinces, being entirely derived from the vegetable kingdom, are
not likely to be deficient in carbon if the nitrogenous principles are present in
sufficient amount. Reference to our analyses of the several diefaries in force
will show that the carbohydrates, offered the prisoners in the jails of the United
Provinces, are well in excess of the quantities generally accepted as sufficient for
Europeans of a much greater body-weight than attained by the average native
of the United Provinces. So that, the carbohydrates per kilo of body-weight
offered in the jail dietaries of the United Provinces are very much greater than
are to be found in even Moleschott’s or any of the standard dietaries framed for
Europeans. We shall have something to say with regard to this peeuliarity of
these jail dietaries when discussing their suitability, at present our enquiry is
directed to the absorption of carbohydrates possible from dietaries of this type.

When discussing the carbohydrates of the Bengal jail dietaries,! we point-
ed out * that abundant experimental evidence had accumulated to show that
the nutritive values of fat and carbohydrates are practically proportional to the
amount of energy they furnish ; consequently it was only important that the
quantity of either or both be such that their total energy, when added to that
of the protein of the diet, shall supply the amount required by the body. The
maximum amount of energy that can be obtained by the body is not the total
potential energy of the food consumed, since the potential energy of the corres-
ponding fwces must be deducted. Furthermore, the body is nof capable of
completely oxidising the absorbed protein, the incompletely oxidised products
being excrgted in the urine, and the energy eliminated in this way must also
be deducted. The net or actual energy-value of the food to the body is the
total potential energy minus that of the corresponding urine and fweces.™
In dealing, however, with the vegetarian dietaries in force in Indian jails
another factor has to be considered with regard to the energy or fuel value
of a diet : this factor is the excessive fermentative processes taking place in the

! Boientific Memaoirs, No. 37.
3 The notritive requirements of the body. Benedict, Am. Jour, of Physiology, Vol. XVI, No, IV.
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digestive tract, which constitutes an important source of loss of potential
energy of the diets, through the conversion of sugar or starch into carbon
dioxide, methane, hydrogen, acetic acid, lactic acid, butyric acid, ete., and
other fermentative products of low caloric wvalue. We brought forward
evidence to show that this was, in all probability, a serious source of loss
of the total potential energy of the Bengal diet and would account for the scem-
ingly high percentage of carbohydrate absorption shown by Bengali prisoners.
We did not carry out many observations on the absorption of carbohydrates
from Bengal Jail dietaries, but those that were made pointed undoubtedly to a
very trifling elimination of carbohydrates in the fmces.

We have entered into this subject in more detail in our observations on
the jail dietaries of the United Provinces, and have again found that the
carbohydrates of the feeces form a very small proportion of the total carbohy-
drates intake, Whether this means an actual high percentage of carbohydrate
absorption, or only an apparently high percentage of absorption, from the break-
ing up of starch and sugars by intestinal fermentation into products of little
value, is an open question, In our opinion the inhabitant of the United
Provinees does not exhibit signs and symptoms of zastro-infestinal fermenta-
tion to anything like the same extent as met with in the Bengali. The feces
while often soft and voluminous are usually well-formed and seldom so light
in eolour as in the Bengali,

Colie, diarrheea, gastro-intestinal catarrh and particularly dysentery are
not nearly so prevalent in the jails of the United Provinces as in Bengal Jails,
However, there ean be little doubt but that a good deal more fermentation does
take place than would be normally the case if the dietaries conformed more to
the carhohydrate standard of Europe.

We shall now proceed to give an aceount of the work done on the absorp-
tion of carbohydrates exhibited by the prisoners of the jails of the United
Provinces.  As Diet E of the Jail Code is the only one used practically all over
the Province, we estimated the carbohydrate absorption from this diet.

1.—The average amount of Carbohydrates absorbed from the Jail Dietaries
of the United Provinces.

. Diet E.
Wheat . . - : : . 114 chittacks or 23 ozs. roughly.
Gram dal . . . « A e 2% ...-: m 9 oy "
Arhar . ; - ; e w1 chibbek . 2 i
Vegetables 2 : i « & chittacks ,, & o
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I.—AGRA CENTRAL JAIL. BATCH A.

Serian No. 97.

Five prisoners under observation for seven days.

Total amonnt Carbohydrates G:.rh%{d‘mtﬂ Ea:}ﬂardﬂtu Eut'hnlm]mt.el ﬂnrbohrd.n.m

of fmoes, ficoa. of Wheat of Vegetables.

Ib+ Grms, Grma. Girma, Girms, Grms,

18th March 1910 725 63 48148 T30 31381 2550
19th March 1910 . B 113 484438 7339 131 2550
20th March 1910 5y 183 48448 7839 s 554
21st March 1910 . | 850 162 48448 i 7339 3181 2550
22nd March 1910 .| 712 47 48448 73:39 3131 2550
23nd March 1910 . | G20 81 5545 Ta89 3131 25°50
Z4th March 1910 . I 950 131 48448 339 EIRE] | 2560
25th March 1910 : E 388 : 46 45445 Taa0 31131 2650

Average intake of carbohydrates Average output of carbohydrates

per man daily . B14°68 grms. in fmces per man daily « 336 grms,

Carbohydrates absorbed — 59108 grms, =

I LUCKENOW CENTRAL JAIL. BATCH B.
SERIAL No. 98.

Five prisoners under observation for five days.

96°2 per cent. of the carbohydrates of the diet.

Toglgsimt | et et ol G e e

ozs. (Grrns. Grms, Grms. Girrms, I Grms.

17th March 1910 400 110 ELT L] 7330 31-51 2650
18th March 1910 . 4750 a7 6445 7839 3131 25750
19th March 1810 . 11700 83 48 | 7390 31'31 2650
20th March 1910 11900 146 48448 73-84 a1-31 2550
21st March 1910 9360 4l 48448 7330 2131 2560
22nd March 1910 43:00 a0 459448 Fa-an 3181 2560

|
Average intake of carbohydrates .Imamga output of carbohydrates

pormandaily . . . 81468 grms. in feces per man daily . . . 20728 grms.

Carbohydrates absorbed — 594 -lﬂgrml. = 967 per cent, of the carbohydrates of, thu diek.
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Therefore, accepting the average value of Diet E in carbohydrate to be
61468 grms., the average absorption is 592:74 grms,, or 964 per cent.

It will be evident from these results that the loss of sugar-forming
substances in the feaeces is very small compared with what was found to be the
waste of protein materials, The absorption of protein exhibited by these same
batches of prisoners on the same diets was 64°7 per cent. and 69°1 per cent.
respectively. It would therefore appear that the carbohydrates of the diet are
very much better absorbed than the protein; however, it has been alveady
pointed out that while only a trifling amount of sugar-forming materials may
be passed in the fmces, this is no proof that the absorption of earbohydrates is
as high as it seems to be, as fermentation in the bowel may break up a
considerable amount of the earbohydrates into bodies from which sugar cannot
be obtained by hydrolysis. That is, carbohydrates may disappear in the bowel
without either being absorbed as sugar or passed out in the fwces as sugar-
forming material, while protein, on the other hand, is ineapable of being so
dissipated. Protein can neither be lost nor manufactured in the bowel by
putrefaction of the intestinal contents ; so that, we have in the estimation of
the protein of the feeces a true measure of the loss of profein to the system,
while the estimation of the earbohydrates of the faeces may not be any index
of the extent of earbohydrate absorption.

However, with this reservation as to the true interpretation of the results,
we may say that apparently a very high percentage absorption — 964 — is
shown hy the carbohydrate element of the most commonly used diet of the
jails of the United Provineces.

II.—The Co-efficient of Absorption of the Carbohydrates of Wheat.

We have learned from Serial No. 97 that a diet composed of—

Wheat . : : » 111 chittacks 45445 prms. carbohydrate.
Gram . . . . 24 » a3, 2
Arhar . ; - . 1 chittack 3131 5
Vegetables . . . 3 chittacks 25:50. =

shows 591°08 grms. carbohydrates absorbed.
Now increase the quantity of wheat to 13% chittacks, and decrease it to-
10 chittacks and note results. Thus :—

AGRA JAIL.
SErIAL No. 99,
Five prisoncrs under observation for seven days.
Wheat s £ : : . - « 13} chittacks.
Gram . 4 . . . . 5 M S T
Arhar o @ : i . . . . « 1 chittack.
Vegetables . : - . - . » 4 chittacks.

g 2
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Toﬁm;:::&unt Da:?urgéi;:m Gnrhnhﬂ:ﬂu {.‘nrhohydratuu Guhuhydra!m! Ea?:mﬁfxl

Ths. Grms, i Grms. Grma, Grms, Girms,
15th March 1910 : -0 20 D63 860 7330 3181 2550
19th March 1810 : 1080 1156 EB4-86 7330 313l 2550
2tk March 1910 : 1140 &5 EB8 86 7339 a8 2550
2ist March 1910 ¢ 705 72 BHEBG 7830 a3 2550
22nd March 1910 . 856 130 | it 7430 3131 2660
28rd March 1910 . 1010 166 BGR-BG 7389 31-31 2560
24th March 1910 : 406 184 | ESAG 7389 s 25560
25th March 1910 y i 353 84 G586 T334 4131 25730

Avernge intake of carbohydrates Average outpot of enrbohydrates
per man daily . 699°06 grms. in fwces per man daily . . . 267 grms,

Carbohydrate absorption — 67236 grms, = 96'2 per cent. of the carbohydrates of the diet.

SERIAL No. 100.

Five prisoners under observation for seven days.

Wheat d . ; . A . . . . 10 chittacks
Gram . ; ; . ; . : ‘ . 2 .

Arhar 3 s 4 o - - . : . 1 chittack.
Vesetables . : : ; ; : . 3 chittacks,

Total amount | Carbohydratos Carbaol int-ua_ Carboliydrates Glrbnhrdratu D:rhnh;dﬂtell

of fmees. | of faroen. of eat. i of Gram. | har. | of Vegetablea,

Ibs. Grms, Grms, l Grms. | Grms. Grms.

18th March 1910 . i) 133 42138 . 7339 3181 2550
19th March 1910 6650 | 68 8188 | 7389 3131 2650
20th March 1910 660 | 64 431 38 7389 al-al 25750
B1at March 1910 ¥ 670 | L] i 42158 Taad 3131 2560
22nd March 1910 : 512 63 42138 73-39 ara a0
23 March 1910 ., 816 I 192 | 42138 | 7390 3191 2560
24th March 1910 . B4 | 125 42148 T4:80 8141 2660
25th March 18910 2 360 I 2 ! 42138 I 7339 3131 2550

Average intake of carbohydrates Average output of enrbohydrates

per man daily . . .+B61'59. grms. - in fmees per man daily . o« 218 grma,

Carbohydrates absorbed — B629-08 grms. = 96 per cent. of the carbohydmtes of the diet.




117

Serian No. 101.

By taking the observations, Nos. 97, 99 and 100 in pairs, we can obtain
figures giving the percentage ahsorption of the carhohydrates of wheat.

Thus (@) From Nos. 97 and 99 we see that a difference of 2 chittacks of
wheat, or 8438 zrms. of carbohydrates, causes a decrease of
67236—591°08 grms. = 8128 grms. in absorption.

Therefore, the carbohydrate of wheat shows 06'3 per cent. absorbed.
(6) From Nos. 97 and 100 we see that a difference of 1} chittacks of
wheat, or 631 grms. carbohydrate, causes a decrease of 59108
— 320°98 grms. = 61°10 grms. in absorption.
Therefore, the carbohydrate of wheat shows 96'8 per cent. absorbed.
(¢) From Nos. 99 and 100 we learn that a difference of 3} chittacks of
wheat, or 14748 grms. carbohydrates, causes a decrease of
672°36 — 52005 grms. = 142'38 grms. in absorption.

Therefore, the carbohydrate of wheat shows 965 pér cent. absorbed.
Averaging these results we may accept the co-efficient of the absorption
of the carbohydrates of wheat to be 965 per cent.

III.—The Co-efficient of Absorption of the Carbohydrates of Gram Dal.
We know from No. 97 that a diet composed of —

Wheat . 11} chittacks 45448 grms. carbohydrate,n)

: | shows 59108 grms.
Gm " 2% w ?ﬁsg ¥ 2 I ].I. 'I']. t 8
Avbar . 1 chittack 5181 i i' z;;;rﬁ de i
Vegetables . 3 chittacks 2550 ,, % f

Now decrease the quantity of gram and note the effect. Thus:—

SEr1an No. 102.

Five prisoners under observation for seven days.

Wheat . - . . g ; ; - . 11} chittacks,
Gram . . : ; . : " : S | o
Arhar . : : : e y b ’ 1 chittack.
Veretables : . 4 ¢ « & chittacks
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' I
o m:.ﬂrg.é:m; STt el Qs bl
| Db, | 6. Grme. | Grms. Gramns.
18th March 1910 . l 535 E-l 48448 | 4403 31-31 2550
18th March 1910 - g0l 124 45448 : w03 3131 2560
_ 20th AMarch 1010 : l 26 | 112 i 43448 | 44703 : 8131 2550
St March 1910 .| 944 | 189 | 484s #03 | 313l 25:50
23nd March 1910 .| 453 - B8 | 48448 03 aa 25°50
28rd March 1910 - 883 108 424-48 4403 a1al 2560
24th March 1010 .| 625 &0 48448 4403 a1l 2560
25th March 1910 440 82 484048 4403 31381 2650
Average intake of earbohydrates Average output of IZ!aTbl}h_}‘d:mlci
per man daily . £ . 0EG'32 grms. in fwees per man daily : . 3394 grms.

Carbohydrates absorbed — 562338 grms. =96 per cent. of the earbohydrates of the dict.

Now by taking this result with that of No. 97, we see that a difference
of 1 chittack of gram dal, or 29'36 grms. of carbohydrate, canses a difference
of 28'70 grms. ahsorbed.

i.e, 59108 — 56238 = 2870 grms. in absorption.

Therefore, the carbohydrate of gram dal shows 97-7 per cent. absorbed.

IV.—The Co-efficient of Absorption of the Carbohydrates of Arhar Dal plus
Vegetables.
SERIAL Nos. 103.

Having found the co-efficient of carhohydrate absorption of wheat to be
9650 per cent., and the co-efficient of earbohydrate absorption of gram to be
977 per cent., by substituting these values in any or all of the observations
Nos. 97, 98, 99, 100 and 102 we get the value of the co-efficient of carbohydrate
absorption of arhar dal plus vegetables.

i e, (OgiginGeiipiin Coiie AT s
| Grms. | Grms. Grms. Grms. | Grms,

P R [ T e 7330 3131 260 | 89106
88 . . . . F5448 §a-39 3131 2560 G440
80 . . . . . . DiE-86 Faan d1-31 25'60 67236
100 . . . . . + 421-38 7338 131 2660 ‘ 42998
1 S e R AT 4403 3181 | 2550 | 5e2ES
Toran «| 244268 i 33760 16665 | 137-50 | 2,950r30

e, 244368 x D85+ 33750 x 077 + 28405 (arhar +vegetables) =2,050-20 grms,
Therefore, 2,868°16 + 320-82+284'06 (arhar 4 vegetables) = 2,950-20 grms.

—
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Therefore, 284:05 (arhar+ vegetables)=2,950-20—2,687°97 grms.=262'23

grms.
Therefore, the carbohydrates of arhar dal plus vegetables show 923 per
cent. absorption.

LUCKNOW JAIL.
V.—The Co-efficient 0 Absorption of the Carbohydrates of Arhar Dal.

SErRIAL No. 104,

Five prisoners under observation for five days.

Whﬂa'ﬁ & s - s . i ] » & 11% Cl‘li[.tﬂ-l’."ks.
J’!.I]]&l‘ - - - - : ] s # ] E' 5%
Vegetables ; - . : : ; o k] ,,
Total amonnt i.‘,ubu]:;'dmea C‘urbuhulmtﬂ Cnrhn]:ydm‘teu C:ubnh;ﬂrntei
of fwees. of fmces. f Wheat. of Arhar.  |of Vegetables.
ot S
028, Grms. Grms. h Grms. Grms.
10th March 1910 . . - 4 7200 7a 48448 G262 2550
11th March 1810 . . . . 7100 a7 48148 6262 | 2650
12th March 1810 . . . : T 84 4847458 G263 | 2550
13th March 1910 . . . . 76'50 40 18443 6262 | 2560
14th March 1910 . . . . 9500 86 48448 6262 ‘ 2550
15th March 1910 . . . . #1100 20 48448 | 6362 | 2550
| |
Avwerage intake of carbohydrates Average output of carbohydrates
per man daily st . B7260 grms. in fces per man daily . « 1600 grms.

Carbohydrates absorbed — 55680 grms. =872 per cent. of the carbohydrates of the diet.

SEr1AL No. 105.

Four prisoners under olservation for five days,

Wheat . . : ; 3 2 - . . 114 chittacks.
Arhar . 5 ; ; - : : : =y 4
Vegetables * . : : 3 1 : ] i
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Total amount Carbohydrates Gnrhu‘rg'dutea |C‘url.ru1m'lrm Carboliviratos

|  of faces. of fmees. | | of Arhar, | of Vegetables,
TR, Grms. Grma. Grms, Grms,
17th March 1910 . . . .| 4550 28 48448 9393 2550
18th March 1910 . . . . B0-50 43 48448 | 0393 25-50

19th March 1910 2 . = F5-00 80 43448 o193 2550}
20th March 1910 | . % .| GE 00 96 43448 0303 25-50
21st March 1910 . - = BO-20 59 18448 03-93 2560
22nd March 1910 . 4 = : 2435 34 45448 0303 2550
Average intake of carbohydrates Awerage output of carbohydrates

per man daily 4 . 60391 grms. in feces per man daily : . 1700 grma.

Carbohydrates absorbed — 686-01 grme. =971 per cent. of the carbolydrates of the diet.

SERIAL No. 106.

By taking Nos. 104 and 105 together we learn that the difference of 1
chittack of arhar dal, or 31'31 grms. carbohydrate, causes a difference of
586:91—556°60 grms. absorption=30"31 grms,

Therefore, the carbohydrates of arhar dal show 968 per cent. absorbed.

VI.—The Co-efficient of Absorption of the Carbohydrates of Barley.

SEriaL No. 107.
Five prisoncrs under observation for five days.

Wheat . i : : . : ! : - 8 chittacks,
Barley : : " ; s : ; . : ] i
Arhar : . ; F : . : : 1 chittack.
Vegetables : : : . ; ; : : 3 chittacke.
Total Carbohydratos Gn.rha]:yﬂrataf- Garbnh:dntu C'B‘Ei:ll‘-h‘?l.tlntl!! Ell‘l]i)!r?l]rﬁh.
amonot of of | |
faces. feces, ‘."n'i nt. | Arbur | qul{';r omatubhm
= - ] —
08, Grms. | Grms. | Grma. Grms. Grms.
10th March 1910 ; 7850 B2 | 33703 I 3131 I 22181 2560
11th March 1910 .| 8100 | o1 | 8308 3131 221431 2550
12th March 1910 . 10450 . LT agyog | 3131 i B | D550
18th March1910 pean | 86 337-03 381 | B 2550
14th March 1910 . 980 134 387-03 ars 23181 2500
15tn March 1910 : 22-50 18 | 88708 3131 I 221-21 25°50
| |
Average intake of carbohydrates Average output of carbohydrates
per man daily . « GL&06 grms. in freces por man daily . « o 1976 grms,

Carbohydrates absorbed — 595728 grms. = 968 per cent. of the carbohydrates of the diet.
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We know from Nos. 104 and 105 that 97'2 per cent. of the carbohydrates
of a diet of wheat, arhar and vegetables is ahsorbed, therefore, by substituting
this value, we can obtain the percentage absorption of the carhohydrates of
barley. Thus:—

(887:03 43131+ 2550) X 97°24-221'21 grms. carbohydrates of barley
=595'29 grms.

Therefore, 221-21 grms, carbohydrates of barley =595-29—882-81 grms.

Therefore, 221'21 grms. carbohydrates of barley show 21243 grms.
absorbed.

Therefore, the carbohydrates of barley show 96 per cent, absorbed.

VII.—The Co-efficient of Absorption of the Carbohydrates of Jaur.
SErIAL No, 108,

Five prisoners under observation for five days.

Wheat

G chittacks.

Juar ; : 2 2 . ; - T %
Arhar . . i . A : 2 2 i
Vegetables Bl e
| |
Total Cartoliydrajes Carbohydrates Carbohydrates Imrbnh;‘]ntaa't}u'hnh;ﬂntu
amoant of of of of o of
fmoea, {meaa, Wheat. Juar. Arhar. Vegolables,
08, Grms. Grms, GGrms. Grms, Grms.
17th March 1910 92-60 1né 2577 2rave 6262 2550
18th March 1910 12350 T4 25277 27372 6263 2650
18th March 1910 | 12200 il 25277 27373 G263 2550
20th March 1010 .| 9650 52 25377 27872 6262 2550
st March 1910 : a8-00 G5 23257 75T 6362 2560
22nd March 1610 2550 26 26277 27373 G262 2660
Average intake of carhohydrates Average ontput of carboh: fea
per man daily . : G1461 prms. in foces 1:E.ur man dniijrdn, 15-32 grma.

Carbohydrates absorbed — B99-29 grms. = 975 per cent. of the carbohydrates of the diet.

Now substitute, as in No. 107, for the known ahsorption of the carbohy-
drates of wheat, arhar and vegetables and we obtain the percentage of absorp-
tion of the carbohydrates of juar. Thus :—

(262°77462:624+25'50) x 97-24-273'72 grms. carbohydrates of juar
=599'29 grms. absorbed.

B
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Therefore, 273'72 grms. carbohydrates of juar=»599-29—33134 grms.
=267'95 grms.

Therefore, the carbohydrates of juar show 978 per cent. absorbed.

This completes the observations we are able to publish on the estimations
of the carbohydrates eliminated in the feces. Many other batches of prisoners
on different diets were investigated from this standpoint, but owing usually to
breakages of the flasks during hydrolysis and consequent loss of the sample of
fieces, the period of observation was broken and the work done rendered practi-
cally useless. In no series of observations, however, did we ever find any large
proportion of carbohydrates passed in the fwmces; the ordinary run of the
figures working out, for the absorption of the carbohydrates of the different
food-stuffs, at 96 to 98 per cent., even with those food-materials whose co-effici-
ent of protein absorption had been found to be very low. It may, therefore, be
accepted that the absorption of the carbohydrates of the different food-materials
in use in the jail dietaries of the United Provinces ranges round 96 to 98 per
cent., a figure very similar to the absorption obtained with European types of
dietaries. Thus Hutchison® gives the absorption of the carbohydrates of cereals
and sugars, 98 per cent., vegetables and fruits, 95 per cent.

SUMMARY OF THE RESULTS OBTAINED FOR THE ABSORPTION
OF CARBOHYDRATES.

1, The average absorption of the carbohydrates of the jail dietaries of the
United Provinees is 964 per cent.

2. The co-efficient of absorption of the carbohydrates of wheat works out
to be 965 per cent.

3. The co-cflicient of absorption of the carbohydrates of gram dal works
out to be 97-7 per cent,

4 The co-efficient of absorption of the ecarbohydrates of arhar dal plus
vegetables works out to be 92-3 per cent,

5. The co-efficient of absorption of the carbohydrates of arhar dal works
out to be 96'8 per cent,

6. The co-efficient of absorption of the carbohydrates of barley works out to
be 96 per cent.

7. The co-efficient of absorption of the ecarbohydrates of juar works out to
be 978 per cent.

1 Hutehison : Food and the Principles of Dictoties.
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Table showing the percentage absorption of the protein and carbohydrates
of the food-materials in use in the jail dietaries of the United Provinces. '

Focd-stuff.

Wheat

Arhar dal plus vegetables
Gram dal . . : ;
Arhar dal . . .
Barley : . . .
Juar F : . .
Unid dal . : .
Bajra . . . .

Absorption of Protein.
67°100 per cent.

S0:50
G4-20
81 to 84
760
5500
69-20
4040

FATS.

3

1]

13

5

¥

]

£

Absorption of Carbohydrates
9650 per cent.

R T
ad o B
LT
et

978l 5 .

We made no investigations on the absorption of the fats of the jail dieta-
ries of the United Provinces. The gquantity of fat in these diets is very small
and did not appear of sufficient importance to warrant special enquiry.
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CHAPTER VI
The Suitability of the Jail Dietaries of the United Provinces.

Having completed the work on the chemical examination of the food-ma-
terials, and on the level of nitrogenous and carbohydrate interchange possible
from the dietaries in force, we are now in a position to discuss the suitability of
those diets and point out their weaknesses. At the same time we shall endea-
vour to lay down the principles on which a satisfactory dietary should be
founded, and the rational indications for the framing of suitable dietaries com-
posed of the ordinary food-materials in use in the jails of the United Provinces,

Physiologically a diet may be considered from two points of view, viz., its
power or capability of forming new tissues or repairing waste—this will depend
principally on its assimilable or available nitrogenous material ; its power of
yielding energy and heat— this is function of its contained protein, carbohydrate
and fat. In diets wholly vegetarian in type we have besides to take into consi-
deration the dezree of waste of the most important eonstituent—protein—and
the usually excessive calorie value exhibited by such dietaries. From the pracs
tical standpoint of cost to the Siate, jail dietaries should be so framed as to
prevent undue waste, whilst providing a sufficiency of the different proximate
principles to meet the requirements of the body.,

I.—TEE DIETARIES OF THE JAILS OF THE UNITED PROVINCES DISCUSSED.

In our investigation on the level of nifrogenous metabolism shown hy
prisoners on the different jail dietaries of the United Provinces, and on the
modifications of those dietaries in which the total quantities of the different
food-stuffs made up 15 chittacks, assanctioned by the Jail Code, we learned that
on an average throughout the year, prisoners were offered 16°7292 grms. nitro-
gen daily of which 11°286 grms., or 674 per cent., were absorbed. Expressed
in protein this means an intake of 104:55 grms., of which 70°53 grms. undergo
metabolism.

To take up the question of the sufficiency or otherwise of this quantity
would be to discuss the framing of dietary standards and would lead us into
controversial matter which we prefer at present to avoid. The facts as we have
found them are:—

(i) Students and the fairly well-to-do classes in Bengal exist on a meta~
bolism of less than 40 grms. protein daily.!

(ii) Bengali prisoners on Lower Bengal jail diets exist on a metabolism
of 4718 grms. protein daily.*

! Boientific Mamoirs No. 34,
£ w (1] N":'I 3’.1
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(#é1) Behari prisoners on Upper Bengal jail diets exist on a metabolism
of 59-37 grms, protein daily.

(#v) United Provinees prisoners exist on a metabolism of 7053 grms.
protein daily.

There is no doubt, therefore, but that the jail dietaries of the United Pro-
vinces are very much superior to those in use in Bengal, and seeing that the
prisoners, both in Bengal and in the United Provinees, put on weight and im-
prove physically while in jail, there can be no question of the actual sufficiency
of the Bengal or United Provinces’ prison fare. So far as experience goes the
dietaries of the United Provinces have been in force for many years and the
results have been satisfactory : in faet, in all work done so far on these diets the
general opinion seems to be that the diets are excessive both in protein and
carbohydrate.

Leaving aside for the present the much diseussed problem of the quantity
of available protein a diet should furnish, we know from practical experience
that the jail dietaries of the United Provinces are sufficient for all the physio-
logical requirements of labouring prisoners; i.e., we know that dietaries furnish-
ing 11286 grms. of available nitrogen daily throughout the year are amply
sufficient to maintain the prisoners in as good, and better, physical condition
than they show either before incarceration or after release.

We may, therefore, accept this level of nitrogenous interchange as a stan-
dard to be maintained with any new scales, and search for such combinations
of the several food-stuffs as will furnish this quantity and supply an adequate
caloric value and will, at the same time, prevent the great loss of protein material
that the present dietaries show. We have seen that on an average throughout
the year only 674 per cent. of the total protein of the dietaries is absorbed and
of any real service to the prisoners. It appears fo us that this is the greatest
drawback and most important weakness of the present diet seales, and that it is
a rational indication to prevent as far as possible this loss to the State, while, at
the same time, greatly reducing the quantity of nitrogenous matter left over for
the intestinal tract to deal with. It cannot be for the welfare of the body that
an average quantity of 34 grms. of protein daily should remain incapable of
absorption, which, while in the bowel, provides a splendid culture mediam for
the growth of putrefactive micro-organisms. Any method of reducing this loss of
protein will, therefore, be to the advantage of the State, in lessening the cost of
the jail dietaries, and to the prisoners’ advantage, in decreasing the risk of intesti-
n&l putrefaction with its attendant troubles, catarrh, diarrhcea, toxsmia, ete.

Our position, therefore, would be:—while accepting the present level or
nitrogenous interchange and providing for a sufficiency of all other consti-
tuents, to modify the dietaries in force in such a way that a greater percentage
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of the protein content of the diet will be absorbed and made use of in the
economy.

We acknowledge at once that this means in reality to provide better diets
than those at present in force, and that it shirks the important question as to
whether an average level of nitrogenous metabolism of 11-286 grms. daily is not
morve than sufficient to meet the physiological needs of the body. Taking the
average hody-weight of the prisoner of the United Provinces at 54 to 56 kilos,
it would mean the metabolism of 0-21 gem. of nitrogen per kilo of body-weight.
Chittenden and his followers would consider anything over 012 grm. of
nitrogen per kilo of body-weight as excessive, but we have brought forward
evidence to show that this standard is probably insufficient. However, there is
a great difference between 0°12 grm. and 0021 grm. of nitrogenous interchange
per kilo of body-weight, and we ave fully persuaded that the latter amount is a
good deal in excess of the level attained by the great majority of the inhabitants
of United Provinces. Personally we are of the opinion that the metabolism of
0°21 grm. of nitrogen daily per kilo of body-weight is not excessive, and that
it is greatly to the advantage of the prisoner in the maintenanee of his physical
condition to have an adequate supply of absorbable protein. We believe, also
it is to the advantage of the State that this level should not be lowered, as it
ensures, in all probability, the physical fitness of the prisoners for the labour
demanded and tends to lower the sickness and mortality rates.

While this is our opinion, from a physiolozieal point of view it must be
admitted that the dietaries at present in foree, or any framed in future to main-
tain the same level, are distinetly superior to those available for the great mass
of the population, and that this will tend to place a premium on crime in
periods of secareity. This, however, is a problem with which we have no
coneern ; we simply point out its bearing in passing and leave the present policy
of the maintenance of the superiority of jail dietaries, over those possible to the
same classes outside the walls of the jails, to be determined by the government
of the country. What we have got to deal with are the solid facts that the
dietavies are at present superior inside the jail to those outside, that those
dietaries permit an average level of 11:286 grms. of nitrogenous metabolism
daily, and believing, as we do, that this level is not excessive, we have no
physiological arguments to advance in support of any cutting down of the
presenit scale of nitrogenous interchanges.

Therefore, taking the dietaries, as a whole, from our first point of wview,
viz., their power or capability of forming new tissues or repairing waste, we are
prepared to accept the present level of nitrogenous metabolism as a standard to

! Beientific Memoirs : Kos, 34 and 37.
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be maintained in the framing of new dietaries, or in any meodifications of the
present scales. Our reasons for so doing are :—

(#) We believe it is for the welfare of the prisoners and probably to the
advantage of the Btate that the level of nitrogenous interchanges
should be such as to provide liberally for the waste of every-day
wear and tear.

(éf) It being already the policy of the Government of the country to
provide dietaries that are superior inside the jail to those obtain-
able by the same class of people outside the jail, it is the business
of the Government fo determine any change in its policy : from
a physiological standpoint we cannot defend any lowering of the
present level.

Physiologists of the Chittenden School would hold that these dietaries are
excessive and that they might be reduced all round by one-third or more with
advantage. As has been already indicated also, Lewis, Macnamara, and cthers,
from a comparison of their gross chemical composition, have shown them * to
exceed under every heading the “ adapted ” scale prepared from English Prison
Scales, and in most cases the amount of food actually issued is more than is
given as a maximum dietary in either the Convict or Local Prisons of England
and Wales.”

While acknowledging the force of the different arguments for the reduction
of the level of protein metabolism, we have had sufficient evidence in our work
in India to confirm us in the opinion that a liberal supply of absorbable protein
is the all-important element of a diet, without which, no matter how plentiful
the other constituents may be, physical fitness, capacity for work and power of
resisting disease cannot be expected.

It would, of course, be very simple for us to accept Chittenden’s standard
of the nitrogenous needs of the body, viz,, 012 grm. of nitrogen per kilo of
body-weight, and, having already determined that the protein metabolism of
the present scales provides for 0°21 grm. of nitrogen per kilo of body-weight, to
reduce the several constituents of the dietaries to such an extent that Chitten-
den’s standard would be obtained. This would mean an all-round reduction of
over 40 per cent. in the food-materials offered in the present dietaries of the
United Provinees, which would be a very serious step to take in the light of
the present state of our knowledge regarding the nitrogenous requirements of
the body, and a step which, we believe, the evidenee does not warrant,

We wonld, therefore, prefer to work with a level of protein metabolism
which has been found by praetical experience to give satisfactory results, and
on which the prisoners of the jails of the United Provinces keep physically fit.
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Taking the dietaries, as a whole, from our second point of view, wviz.,
their power of yielding energy and heat, we are fully in agreement with the
condemnation attached to diets in which the caloric value is so high. We
know, of course, it is difficult to frame purely vegetarian diets which, while
offering over 100 grms. of protein, will not show an excessive quantity of
carbonaceous matter. Still no one could assert that a native of a hot climate,
doing the very minimum of work, requires on an average over 60 calories
per kilo of body-weight, while inhabitants of cold countries, like Europe and
Amerieca, doing really hard work can live easily on from 40 to 45 calories per
kilo of body-weight. It will be agreed, therefore, that there is room for
reduction in the heat value of the dietaries. In discussing the question of
how the excessive heat value of the diets of Bengal jails was dissipated, we
were driven to the conclusion that neither as a source of body heat nor asa
source for the energy of muscular contraction was it worked off. In all
probability, as we have already intimated, a considerable amount is lost
through the conversion of starch or sugar into bodies of low calorie value by
intestinal fermentation. We have shown that so far as the carbohydrates are
concerned the great proportion is broken up in the intestines, at least the
quantity recoverable in the feces is extremely small, being only from 2 to 4 per
cent. of the total intake.

‘We may, therefore, conclude with regard to the heat value of the jail
dietaries of the United Provinces that they offer up to 50 per cent, more
calories per kilo of body-weight than the standard dietaries framed for Euro-
peans, that the amount of energy worked off in muscular contraction is very
much less than in Europeans, and that the climate being tropical, the heat
requisite for the maintenance of the body temperature should be econsiderably
less than in Europeans. In what way exactly the high potential enerzy of the
food is dissipated we are unable to state, but it is probably that, in addition to the
sources of waste already mentioned, a greater proportion is lost by radiation
owing to the meagre clothing worn as compared with Europeans.

However, having taken every demand of the body for fuel into considera-
tion, it must be admitted that the amount furnished in the jail dietaries is
out of all proportion to that of the generally accepted standards. It therefore
forms a weakness in the dietaries in force and will require correction, as far
as possible, in any new scales suggested.

II. THE INDIVIDUAL FOOD-MATERIALS OF THE JAIL DIETARIES OF
THE UNITED PROVINCES DISCUSSED.

Wheat is the most important of the cereals and reference to the observa-
tions on the co-efficients of absorption of its protein and carbohydrate elements
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will show that, given a good clean sample, it is far superior fo any of the
other cereals in nse. We have found that first quality wheat will have over
80 per cent. of its protein and 97 per cent. of its carbohydrates absorbed: no
other cereal in use shows anything like so good results. Juar shows 53 per
cent. of its protein absorbed : barley 576 per cent., and bajra just under 50
per cent. absorption. Another point in its favour is the fact that the
relationship existing between its nitrogen and carbon elements approaches
in wheat much closer than in any of the other cereals to the ratio that should
hold in a satisfactory diet. For this reason good first class “wheat may be
looked upon as a perfect food-stuff. It is somewhat deficient in fat, but
that is not a matter of serious importance so far as natives of India are
concerned.

We have, therefore, in wheat of good quality an ideal food, superior in
every respeet to any of the other cereals of the jail dietaries of the United
Provinces, and one that presents the minimum of waste of its protein element ;
so that diets composed largely of good wheat will leave the smallest residue of
nitrogenous material to be dealt with by the infestinal tract, and offer the
least opportunity for intestinal putrefaction and micro-organismal growth.
Supposing for the moment that a diet composed wholly of first quality wheat
exhibited the same degree of protein absorption as we have found, viz., 806 per
cent., this would mean a great superiority over the absorption attained on the
average for the dietaries at present in force, viz., 674 per cent. It would
mean the reduction of the waste from over 33 per cent. to under 20 per cent. ;
such a reduction in the protein waste of the present diet scales would place
them, physiologieally, on a very different level from that whick they now
oceupy. It would effectually correct the outstanding weakness of the present
dietaries from the standpoint of the percentage of protein absorption, referred
to when discussing the dietaries as a whole,

Unfortunately, when we come to analyse the results of the work on
the absorption of the protein of the different samples of wheat actually in
use in several jails, we find that the protein absorption falls far short of
the percentage absorption shown by the first quality of wheat experimented
with in Benares Jail. On an average the wheat in use in different parts of the
province exhibited a protein absorption of 671 per cent. While this absorp-
tion is decidedly superior to what was obtained with any of the other cereals,
juar, barley, or bajra, it isa serious falling off from the figure given for the
protein absorption of first class material. We have already discussed at length
the cause of this great difference in the protein absorption from first quality
and the ordinary jail wheat, and have shown that it is practically a question of
a pure versus a contaminated sample. It will be evident that, if it is impessible

8



130

to get a better quality of wheat than the average of those we worked with, it is
hopeless fo make any attempt to raise the percentage level of protein
absorption, and therefore useless to aim at a lessening of the large vesidue of
nitrogenous matier left over from the present dietaries. The following econsi-
deration will make this clear: wheat being the cereal exhibiting the hizhest
degree of protein absorption, it must form a large part of the diet: if wheat
only shows 671 per cent. of ifs protein absorbed, then the protein absorption
from the whole diet can never be much greater than 671 per cent., therefore,
unless the percentage absorption of the pr(:lein of wheat ecan be raised, no
variation in the amount of wheat in the diet ean ever lessen the percentage of
waste by the bowel.

Fortunately for the prisoners it is possible to obtain a better class of wheat
than is at present accepted for consumption ; so that, we may hope to be able
to decrease the large nitrogenous residue from the dietaries now in- foree fo
smaller proportions.'

It is well-known that there is often great admixture of other cereals with
wheat when grown, but if first class wheat were demanded for jail purposes
very good samples could be oblained. The present system of aceepting an
inferior quality of wheat for the feeding of prisoners, even though cleaned
afterwards in the jails, allows too much of an opportunity for the contractor to
supply material that is exceedingly dirty and mixed to an immense extent with
cheaper and inferior cereals and other grains. Some of the samples we have
analysed, taken from the jail stock, were very poor in quality and greatly
contaminated with foreign materials.

In order, therefore, to raise the percentage of protein absorption of the
jail dietaries and lessen the intestinal nitrogenous residue, the first step must
be to insist on wheat of the best quality being supplied to the jails for the
feeding of the prisoners. We shall show later that this will be more economi-
.cal in the end than the present system.

! Tn this connegtion we would demw attention to the very valuable repmt un Indian wheat by MeDougall
Brothers, This firm working with four representative Indian wheats, viz.,
Indiam, fine soft white,

" cuperior soft Ted,
5 average hard whibe,
" " “:dl

promoancs them to be exceedingly useful wheats, in faet hardly equoalled for what is deficient and wanting in the
Englizh markets by any other wheats. Their groat dryness and gonndnes: render them invaluable for admixture
with Bnglish wheats, Added to their dryness, their thinness of skivs and consequent greatacss of the yield of
Agnr most aleays place them in the front rank s a * miller’s™ wheat. ** The Indinn wheats now specially under
review wore delivered to us in excollent condition with freedogn from dirt, barley, gram, and other impurities,
also with a freedom from weevils, rarely equalled by Indian wheats.”

The yield of four and bread from Indian wheasts is unpeecedented, ranging from 77°4 to 80°G per coot,
against Bnglish wheat 652 per cent. and American spring wheat 72-2 per vent.
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With regard to the other cereals, juar, barley, bajra, which we investiga-
ted, the protein absorption from them is so poor that they are quite unsuitable
to be used alone as the chief cereal of dietaries, if the present standard of
protein metabolism shown by the prisoners is fo be maintained. These three
alone are ever given in the jails of the United Provinees; the other cercals,
makka, marua and rice, laid down in the Jail Code, never seem to be used at all.
Diets such as B, F, G, and probably D as sanctioned for the jails of the United
Provinces, in which the principal cereal is bajra, juar, barley and marua, res-
pectively, exhibit so poor an absolufe and relative protein absorption that they
cannot be accepted as satisfactory diets.

Thus :—
Dier B. Seriarn No. 12
Bajra ; - : 12 chittacks.
Urid dal 4 - .' 2 I ? Intake of nitrogen 15-0708
Arhar . . : L chittack. ; oIS,

Vegetables . . - 5 chittacks. =

shows 95291 grms. of nitrogen absorption, or 596G per cent. of the nitrogen
value of the diet.

Dier F, Skrian No. 11.

Juar 5 i : 11 echittacks.

Urid dal . . : k] o Intalke of nitrogen 16-2745
Arhar : : : 1 chittack. orms.

Vegetables - - 3 chittacks.

shows 859992 grms. of nitrogen absorption, or 553 per cent. of the nitrogen
value of the diet.

Dier G. 8Serian Nos, 9 awp 10,

Batley ; : . 11 chittacks.

Wheat : . . 3 3 Intake of nitrogen 14-3798
Arhar . “ o 1 chittack. j ETms,

Voretables ‘ i 3 chittacks.

shows 92264 grms. of nitrogen absorption, or 641 per cent, of the nitrogen
value of the diet.
These results should be contrasted with those obtained for—

Dier E. Seriat Nos. 1—7.

Wheat . ¥ 4 11% chittacks,
Intake of nitrogen 1709026

grms,

Gram 2 - i 2% ,.
Arhar : . - 1 chittack.
v&g&tﬂhlﬂ & ] ' 3 fhittlaﬂkﬁl
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which shows 11:64996 grms. of nitrogen absorption, or 68:16 per cent. of the
nitrogen value of the diet.

Even though Diet E cannot be said to have given very good results, it
is so much superior to anything presented by Diets B, F, or G, that it is
not difficult to understand the action of Jail Superintendents in practically
neglecting Diets B, F, and G, and making use almost entirely of Diet E,
which experience has proved to be so much superior. We have no doubt
but that the other neglected diets of the Jail Code, wviz.,, Diets C, D, and H,
on investization would have shown equally poor results.

It is evident, therefore, if the present standard of protein interchange
is to be maintained, and if an effort is to be made to lessen the percentage of
nitrogenous waste shown by the present dietaries, that juar, barley, bajra,
and probably makka, marua and rice, as the principal cereals of the dietaries
cannot be taken into consideration. In other words, it practically means
the doing away with the dietaries as laid down in the Jail Code; Diets B,
C, D, F, G, and H to disappear absolutely, and Diets A and E to be modified
in a manner we shall presently make clear.

The deletion of the above diet seales from the Jail Code is not really so
serious a step as it would appear to be, practical experience has long ago
shown them unsatisfactory and they are never used: so that, it will only
be a matter of acknowledging and endorsing officially the teachings of
experience. All we have done is to corroborate by practical investigations
the empirical knowledge of the Jail Superintendents and to explain on
a scientific basis their findings.

Juar, barley, bajra, marua, makka and rice would therefore drop from
being principals into the catezory of secondary food-stuffs, or could only be
mixed with wheat in suitable proportions. To this, however, we shall return.

With regard to the other food-materials entering into the jail dietaries
of the United Provinces, wiz., pulse, vegetables and oil, the only one we wish
to discuss is pulse. The different pulses in use are, arhar dal, urid dal and
eram dal.

Our investizations on the protein absorption exhibited by these different
dals make it abundantly clear that arhar is by far superior to the other
two. Thus arhar dal shows well over 80 per cent. of its protein capable
of absorption, while urid at its best only gives 692 per cent. and gram dal
64'2 per cent. Arhar dal seems to be the favourite form of pulse with the
wheat-eating population : we found this to be true for both the inhabitants
of the United Provinces and Behar. The rice-eating Bengali and Ooriya,
.on the other hand, seem to prefer the more highly nitrogenous forms, such
as mung dal and massur dal. The explanation may be a demand by the
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system for more protein with a rice diet, while with diets composed principaily
of wheat, which already contain sufficient assimilable protein, a less highly
nitrogenons form of dal seems to be more agreeable.

There can be little doubt but that the methods of cooking and prepara-
tion of the dals for consumption has a great influence on the degree of
protein abserption.! Gram dal, for instance, is usunally given as a morning
meal in the form of parched sram, i.e., simply fried or heated until the
greater part of the contained moisture is got rid of ; mo steps whatever are
taken to bhreak up the grains so that the digestive juices may have a proper
opportunity of carrying out their work satisfactorily. Investigations® on
the absorption of pea and lentil flour, properly cooked, show that the protein
is all taken up except about 8 to 9 vper cent. If, however, the pulse is not
given in a state of fine division, the loss of protein has been found to rise
to 40 per cent. The following table compiled by Hutchison® gives the
relative absorption of the protein of various foods :—

Meat - . g . 2 23 per cent. profein not absorbed.
Lentil flour : . ; e " i o
Dried peas . : - LT o 0 ”
Beans ; - - : RO A o i Y
Potatoes : . . - cedgallt Lo i o c
Lentils (soaked and boiled) . A e 2 3 o

It is not, therefore, to be wondered at that gram dal, which is not cooked
at all, should exhibit a bare 642 per cent. of its protein absorbed as given
to prisoners in the United Provinces. Arhar and urid dals are usually boiled
in water or ground to flour and baked into chapatties with the cereal. Arhar
dal to the extent of 1 chittack enters into the eomposition of all jail dietaries
of United Provinces, and it is very probable that the amount being small
a greater percentage of its protein will be absorbed than would be the case
if given in larger quantities.

Urid, on the other hand, is given in quantities of 2, 2} and 3 chittacks
in different diets (B, C, D,and ¥') and that is in addition to the 1 chittack

1 With regard to the absorption of the protein of the pulses Church writes—*Another point connected with
the nitrogen of pulss must be here notel. Seme of this nitregen exists in the form of nitrogen compounds
which are not albumineid —which are not flesh-formers, in fact, and which, for all we know, may be entirely with-
out nutritive valne. These bodies are simpler in constitetion than the albumingide, and are often of the natare
of alkaloids—lupinine, a bitter basic substance from lupines, iz one of these, asparagive is amother. But the

-gquantity of nitrogen existing in the pulse in the form of non-albomingid compounds of all kinds is small. not

excecding 3 to 6 per cont. of the total albnminoids in the common kinds of ripe pulse ; in the seeds, stems, and
-pods of the unripe plants it is very much larger.” [ Food-Grains of India,]

3 Strumpell, Dent. Arehiv klin. med., 1576.

* Hutehison : Food and the Principles of Dietetics.
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of arhar dal already present in those dietaries; so that, those diets contain
3, 3} and 4 chittacks of total pulses, quantities that are far too zreat to
permit of a high degree of protein absorption. We found in our work on
Bengal Jail Dietaries that it was useless to inerease the pulses beyond 2}
chittacks or about 5 ounces, and the evidence afforded by the work in the
United Provinces would tend to corroborate that finding,

The large quantities of the pulses in the present jail dietaries of the
United Provinees are due to the mistaken opinion that the nutritive value
of the diets would be increased by angmenting the protein content, and the
pulses providing an easy means of doing this, withont unnecessarily increasing
the earbonaceous material, the result has been to give dal in quantitiesin excess
of the amount from which the maximal absorption will be obtained, and far in
excess of the average amount consumed by the inhabitants of the Provinee in
their own homes. Except in Diets A, G, and H pulses to the extent of at least
3 chittacks will be found ; and, in the majority of those diets, up to 50 per cent.
of the total protein offered will be seen to be derived from dals. We have
condemned Diets B, C, D, and T for other reasons, but they might also be
severely criticised for the excessive amount of pulse they contain.

Diet E has been shown to be much superior to any of the other diets
sanctioned for prisoners in the United Provinces. We found that, on an
average over the different jails where observations were made, this diet
permitted 6816 per cent. of its protein to be absorbed, or 11'64996 grms. of
nitrogen per man daily. On examining the composition of this diet it will be
seen to contain 2% chittacks of gram dal and 1 chittack of arhar,in all 3}
chittacks or over seven ounces of puises. So that, even in this diet, the best
one of the eight laid down, the gquantity of pulses is at least one chittack or
two ounces above the amount from which the best results may be expected.
We fail to see any reason for the addition of over seven ounces of pulse to a
diet largely consisting of wheat. Wheat, as we have seen, contains practically
the proper relationship between its nitrogen and carbon, so that fhere can be
no necessity for the addition of a large quantity of a highly nitrogenous
material, if the quantity of wheat in the diet is already sufficient. Of course
it has been added to bring the total protein wvalue of the diet, on chemical
analysis, up to what was considered the proper standard for labouring prisoners.
The result is that 2} chittacks of parvched gram is given daily from which
only 64-2 per cent. of the protein is absorbed, thus deereasing very considerably
the percentage of protein absorption from the diet. If the gram dal were cut
out of this diet altogether and an extra chittack of arhar dal substituted, we
should obtain an absorption of protein quite up to the desired level and have a
aiet from which the percentage of nitrogenous waste was considerably lower.
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We may, therefore, conelude this consideration of the pulses of these diet
scales, by stating that they are present in quantities much in excess of what is
required, and in far greater abundance than the people of the Province ean
afford, or wish to have. Two and a half chittacks or five ounces is the maximum
amount of pulse that should enter into any diet, and, if gram is to be given
it should be properly cooked, not made use of as parched gram, and it shonld
never be the only pulse in the composition of the diet. The superiority of
arhar dal and the fact that it is the favoutite form of pulse with natives of the
United Provinees should ensure that this pulse will be used in all diets to as
ereat an extent as possible. Urid dal being more suitable than other forms in
the preparation of bajra and juar for consumption, this dal should be used in
diets into the composition of which those cereals enter. One chittack of urid
dal will be found amply sufficient in the eooking of the quantities of juar or
bajra recommended in new dietaries,

SUMMARY OF THE DIFFERENT POINTS DISCUSSED WITH CON-
CLUSIONS ARRIVED AT REGARDING THE FOOD-STUFFS AND
DIETARIES OF THE JAILS OF THE UNITED PROVINCES.

1. Taking the dietaries as a whole we found that they afforded a meta-.
bolism of 11286 grms. of nitrogen per man daily on the average throughout
the year. For reasons advanced we do not consider this amount excessive,
while we do consider it quite sufficient. The physiological weaknesses of these
dietaries in general were : —

(a) The large nitrogenous residue left over in the intestinal traet
affording great opportunity for the growth of putrefactive
miero-organisms.

() The excessive calorie value of the dietaries, providing up to 50
per cent. more potential energy per kilo of body-weight than
the standard diets, framed for Europeans living in eold climates,
provide.

The correction of these faults will be to the advantage of both the prisoners
and the State.

A non-physiological weakness of the dietaries is that they are much
superior to those available for the great majority of the population and there-
fore tend to put a premium on crime.

2, With rezgard to the individual fmr]—stuﬁa, wheat shows a marked
superiority over other cereals: even wheat of the quality used in the jails gives
a higher co-efficient of protein absorption than juar, bagra or barley. Good
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wheat we found to be an ideal food and one that exhibited the lowest percent-
age of protein waste of all the cereals. Poor quality of wheat, while superior
to juar, bajra or barley, gives too much nitrogenous residue for the bowel fo-
deal with to be satisfactory.

In order, therefore, to prevent excessive protein waste by the bowel good
first class wheat should replace the quality at present accepted for jail
consumption.

If the best quality of wheat were used, a smaller quantity would give as
good results, as regards the level of nitrogenous metabolism, as the present
amount shows. Therefore, being able to decrease the quantity of wheat in the
dietaries, hy giving a better quality, we should tend to correct both the physio--
logical weaknesses of the dietaries above mentioned.

That it is possible to obtain better quality of wheat than accepted for jail
consumption, we have shown by working with a first class wheat in Benares.
Jail.!

3. Regarding the other cereals, bajra, juar and barley, the absorption of
protein from them is so poor that they are unsuitable to form alone the
principal cereal of dietaries® This condemnation involves all the dietaries.
except Diets A and E of the Jail Code. However, as the condemned diets
have been discontinued for years, our work had simply afforded an explanation
of their neglect. The fact that Diet B is used practically entirely in the feeding
of prisoners thronghout the province ean be explained by the superiority of its
nutritive value.

4. Of the different forms of pulse used in the dietaries arhar dal is
decidedly superior, showing 80 to 84 per cent. of its protein capable of absorp-
tion, while gram dal only has 642 per cent. absorbed. Gram dal probably
suffers considerably from the method of cooking in use, viz.,, parching. Urid
dal shows 69 per cent. of protein absorption, but probably would give a higher
fizure if made use of in diets in which wheat, instead of juar or bajra, formed
the principal cereal, and in which it was made use of in smaller quantities.

! Tn conmection with the quality of Indian wheat Clurch states—" Besides the general drymess of the grain
of Tndian wheat, which, as imported in bulk into this country and analysed promptly, contains at least 3 per
cent. less moisture than svernge English wheat, the albuminoids are decidedly higher. I have never yet met with,
an Indian wheat containing less than 10 per cent. of albominoids ; but a large number of samples of first-rate of
English. Canadian and Australian samples give numbers between 8 and 9. [Food=Grains of I'ntlia.]

% ]t is very probable the explanation of the low percentages of mitrogen absorption shown by thess food
matena's, and also rice in Bengal Jail Dietaries, is that the protein in these cereals does not exist in & form cap-
able of sb-crption by the human alimentary systom. If this explanation should tum out to be the troe one, it
would account for the great loss of protein in the feces with dietaries into whose composition any of these coreals
enter ot all lazgely . The suptriority of the protein ahworption of wheat would indicate that more of 1ts mirogen.
is present in an assimilable form than is the casc with bajra, juar, barley or riee
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‘We find that the quantities of pulse entering into the composition of the
dietaries, even Diet E, are too high, and suggest that no diet should contain
more than 2} chittacks of pulses, of which as much as possible should be in the
form of arhar dal. _

This coneludes all we have got to say with regard to the suitability of the
dietaries at present in force for prisoners in the United Provinces. We shall
now attempt to frame diet seales based, not on the gross chemical composition
of the different food-materials as has been done in the case of the present
dietaries, but on the real nutritive value of the food-stuffs as found by praetieal
investigation.
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CHAPTER VIIL

The Revision of the Jail Dietaries of the United Provinces and
suggestions for New Scales.

For the sake of ease of reference and clearness we reproduce here the table
giving the jail dietaries in force in the United Provinces.

I FPRINCIPAL, | ADIUvART,
saeatilh | o2l |
Gain. Quantity. Grain, Cruantity,

Chittacks, Chittacks. I Chittacks. : Chittacks.
A « | Wheat . 11 Barley 1 15
G R T e L R 1 15
(M Makls . 12 Do, 1 15
1] - « | Marua . 11% Do, . 2 1 16
E . | Wheat . 114 Gram . 25 1 15
F . ! Juar .| 11 Pulss . ] 1 16
a .| Baley . 11 | Wheat . 3 1 15
H " I Bice . 104 Da. . a2 1 15

It may be accepted at once that the most important thing we have to deal
with in framing dietaries, composed of vegetable foods, is the protein element.
Any vegetable diet that permits of an absorption of protein up to the standard
attained on the average by the above diets will provide abundant carbonaceous
material, and a potential energy sufficient for the needs of the body.

The problem before us is, therefore, to devise combinations of the food-
materials of the United Provinees that will permit of a degree of protein metabo-
lism equal to the average level presented by the above dietaries and ecombinations
that, at the same time, will attain a higher percentage of protein absorption, so
that the waste of nitrozenous material from the bowel may be decreased to as
great an extent as possible.

The level of protein metabolism will depend on the extent to which the
protein of the several food-stuffs entering into the composifion of the diets is
absorbed, and on the quantities of protein offered. We have determined the
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percentage of protein absorption shown by the different food-materials in use-
to be :—

1at clazs wheat : : ; 806 per cent. protein absorption.
Jail . . . . 871 ,; 2 n ”
Gram dal ¥ & . . B4R, " 1 1
Arhar "] f . \ . 81 to 84 1] ” " L]
Arhar dal plus vegetables ., - 806, 5 » "
Urid dal . . . . 692 1 " 3
Juar . " . . . 5d-0 1) T 1) »
Barley - - . : 576, » 5
Bajra . : - - 404 5 - W

In working out our dietaries the protein absorption must be based on these-
fizures and not, as hitherto, on the gross chemical composition of the food-
stuffs. The fallacy of the method of framing a series of diets composed of
different food-materials, such as in ahove table, whose gross chemical eomposi-
tion is nearly identical and then expecting that each diet will permit of the
same degree of protein metabolism, is made very apparent when we see how
ereatly one food-material differs from another in the percentage of protein ab-
sorption possible from it. When the above table of diets was framed, each
representing practically the same quantity of nitrogen (we have shown this
not to be the case), it was supposed that the diets were equally good and that
similar quantities of protein would be absorbed from each ; instead of this being
80, we find that the level of protein metabolism wvaries for the different diets
between 899 grms, and 1165 grms. of nitrogen per man daily, or over 23 per
cent.

Looking, therefore, on the food-materials from the standpoint of the per-
centage of protein absorption possible from them, we came to the coneclusion that
juar, barley and bajra could not be retained amongst the principals in the for-
mation of new dietaries; and, therefore, that Diets B, F, and G were useless.
Marua we have not worked with, but it is a millet something like juar and
would probably show a similar co-efficient of protein absorption. It is never
used, so far as we could learn, in the jails of the United Provinces. In case of
it ever being called into requisition we shall give its co-efficient of protein ab-
sorption the same value as juar.

Rice is too expensive ever to be called on and, if ever used in future, the
quantity given in Diet H is too great. We saw in Bengal diets of the type of
Diet H that the protein metabolism possible would be well below the average
we wish to maintain, »iz., 11'286 grms. of nitrogen per man daily. Diet H
may, therefore, go completely.

T2
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Diet C, in which the principal is makka or maize, we have not investiga-
ted. It is never used, sofar as we could gather, in the dietaries of the prisoners,
Maize we found in Bengal was a very good food-material, although not very
palatable as prepared in Bengal Jails. It is’ not suitable alone for baking into
bread or chapatti, but is very good when mixed with wheat or prepared as
porridge. We do not think it suitable as a principal, asin Diet C, but see
no reason why maize should not be given as a substitute for part of the
wheat in dietaries. Why it should never be given in the jails of the United
Provinees is difficult to understand, as, next to wheat, maize in the best cereal
on the list. It is used during its season fairly largely by the inhabitants of the
province, and the average erop being up to one million tons, there cannot be any
great scarcity of this food to enhance its price. We are strongly of the
opinion that maize has been neglected unjustly, and that, if given as we suggest,
mixed with wheat, it would be found quite satisfactory. Probably, it has
only bheen tried as in Diet C, which, being found unsatisfactory, no further
test was made. We have no hesitation in saying from the results obtained in
the Behar Jails that maize, given along with wheat, would show a protein
absorption up to 70 per cent.

Diet E is used practically to the exclusion of all others in the jails of
the United Provinces. We have seen that it is much superior to any on
the list, affording a metabolism of 11'64996 grms. of nitrogen per man daily.
We consider this diet faulty in that it contains too much pulse, 31 chittacks
per man daily, and in that gram is usually given in the form of parched gram,
with the result that the protein absorption is low, 642 per ecent. This diet,
however, could easily be transformed into a satisfactory one.

There rerhains Diet A, which appears to us to be of the proper type,
viz., a combination of two cereals, one to be wheat, with a pulse. The quanti-
ties of the different food-stuffs could probably be better arranged than as
given in the Jail Code. In our ohservations on the absorption of the protein
of this diet, serial No. 8, the wheat in use was of very poor quality, so that
it could hardly be looked on as a fair test. With good quality of wheat a
diet of this type wounld show a level of nitrogenous metabolism quite up to
the standard we require, and a percentage of protein absorption much higher
than that obtainable with the present dietaries.

We may conclude, therefore, that Diets A and E as types are worth retain-
ing, although requiring modification. The remaining six dietaries are unsatis-
factory and are not worth any further considerations.

There is one more point, the importance of which we cannot emphasise
too strongly, to be called to mind before proceeding to the working out of diet
scales. That is the quality of the wheat to be used. It is absolutely essential,
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if we are to know what the effect of a diet is to be, that when a certain
quantity of wheat is ordered in a dief, that amount of wheat will be given,
and not a mixture of -wheat, barley, gram and other grains that are not
food-materials at all. For instance, take the results shown by Diet A men-
tioned above. We found that :—

Diet A.
Wheat 11 chittacks : . : . 100826 grms. nitrogen
Barley 3 a ; ; F PR i =
Arhar 1 chittack : ? . . . woYER i
Vegetables 3 chittacks . . 05000 b

with a nitrogen intake of 1570020 grms. showed 9708 grms. nitrogen
ahsorbed, or 64-7 per cent. of the nitrogen of the diet.

Supposing this hed been first class wheat instead of being wheat very
inferior in quality, the relative and absolute protein absorption shown by the
diet would have been very different. Eleven chitfacks of first class wheal
would offer 11-8733 grms. nitrogen.

Therefore, making use of our co-eficients of protein absorption we should
have 11-8733 % S0-64 23412 X 57°6+2'5782 % 80°5, that is, 12-9937 grms. nitro-
gen absorption or 774 per cenf. of the nitrogen of the diet. An absolute
increase of over 8 grms. of nitrogen per man daily and a relative increase of
12:7 per cent. in the protein absorption from the diet.

This example not only makes elear the importance of the quality of wheat
in raising the level of protein metabolism, but also shows that the quantity of
wheat, when first quality is made use of, can be considerably diminished and
still maintain a level of protein metabolism up to the standard of the present
dietaries.

Diet A with first quality wheat gives a nitrogenous metabolism of
12-9937 grms., whereas we only require a metabolism of 11-286 grms.; so that,
the wheat could be considerably reduced and still offer a diet of a nutritive
value equal to the present dietaries. Further, as we have already pointed out,
a good quality of wheat must be given if the percentage of nitrogenous waste
excreted by the bowel is to be lessened. The large residue of nitrogenous
material, eapable of undergoing putrefactive changes and ecausing intestinal
irritation, is the great fault of the present types of dietaries and calls for
correction. :

‘We shall now proceed to work out dietaries composed of the food-materials
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easily obtainable in the United Provinces. In doing so we shall ohserve the
following conditions :—

(1) The dietaries suggested to afford a protein metabolism at least equal

to that found as the average level of the present dietaries.

(2) The dietaries suggested to decrease as much as possible the excessive

nitrogenous waste of the present dietaries.

(8) The dietaries sugzested to lessen, if possible, the excessive earbohydrate

element and caloric value of the presant dietaries.

(4) The dietaries suggested to fulfil these conditions without an increase in

the amount of pulse beyond 2} chittacks.

In order to carry out these several conditions it will be evident that wheat
must enter largely into the composition of all dietaries suzzested.

The simplest way of solving the problem will be to accept as our unit
of weight the chittack, equal to 2'05 ozs. avoirdupois; to work out the
average value of one chittack of the different food-materials in nitrogen and
carbohydrates, and then, by making use of the co-efficients of nitrozen
absorption, to determine the quantity of nitrogen that will be absorbed from
one chittack of each food-material.

Having found the amount of nitrogen that will undergo metabolism from
one chittack of each food-stuff, we shall be in a position to work out the combhi-
nations of the different food-materials that will fulfil the above eonditions;
being guided all the time by the resulfs actually obtained from praectical
observations on the dietaries suggested or on very similar dietaries. In this
way we shall obtain a series of diets whose several combinations are based on
the real nutritive value of the food-materials and not on their apparent value or
gross chemical composition, and a series of diets from which the level of protein
absorption will be comparatively high and practically identical for each diet of
the series.

Table of food-stuffs showing the amount of Nitrogen and Carbohydrate per
chittack with absorption of Nitrogen per chittack of food-material.

FoOD-ETUFY. "i‘&;hgmi::'*: Ni*m‘f“ | A&%n Iut
an A Gmu. i Grmﬂ. __=. G:_n;&
Let class wheat . . St AL 4245 I | 089820
i R S e s B 4213 | 00460 | 063476
GrBalili - S - LA S R 2938 | 17060 100626
AARETL i et e e 3181 202506 I 170104
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Foon-8TU¥F. 'E::m{g‘:ﬁ“ . E‘ﬁm_‘-"“ &“Eiﬁ%n_ :f
; Grms. Grms. Grms.
Fir e S s AR AT RS RN S 3210 207715 143738
T A S e R 4124 082974 047798
et e e A TR S R 5010 071347 087814
e R - S S T 1267 (8114 040070
Ak 1T o et L NN S5 3548 088835 059963
(e A L T 8:50 018850 012704
T NP e S : 4252 (67905 0-35989

(1) These figures are based on analyses of makka or maize carried out from material supplied by the
Bengal Jails. The absorption of the protein of makka is taken at 876 per cent.
(2) These figures are based on an analysis of marua by Church,

A.[h.lmillﬁiﬂ.l - " " " - " - " - " ?'3':' 'FEI.' mt«.

CATE UG e By S AR | ) e
Fﬂt- & - L] LI - - = ® Ll L] L] 1'50...

Marna is =aid to be much nsed by poOrer classes in Western India usually in the form of porridge,
It is considered to be particularly wholesome and digestible, and o thin groel made from it is
much used, mized with cow's milk, for weaning children and as a diet for invalids.

With first quality of wheat in use we believe the proper type of diet for
inhabitants of the United Provinces to be a combination of wheat and another
cereal with a pulse: the wheat to predominate. However, there are seasons of
the year when most of the cereals except wheat are scare, so that it will be
necessary to have a diet of the type of Diet E, piz., the combination of wheat
with pulses, capable of being used when the other food-materials fail. With
the option of several other good types of diets, there should be no necessity to
keep prisoners on the diet we suggest of the type of Diet E for long periods, as
is the case at present.

Marua is an early rains erop and is available by August. Bajra and juar
are available during the winter months. Barley is available most of the year
and makka for several months. There is therefore a fairly wide choice of food-
materials to select from over the greater part of the year.

We shall now consider the framing of a diet, similar in type to Diet E of
the Jail Code, for use during periods when other cereals, except wheat, fail cr
are so scare as to be comparatively expensive,
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Dier I.—WHEAT A¥D PunseE COMBINATION.

Diet E of the Jail Code we found to be faulty in that it presents too much
pulse entering into its composition, and that the pulse with the lowest
co-efficient of protein absorption—gram dal—forms 2} chittacks of a total of
3% chittacks. Also that the gram is badly prepared for consnmption.

We found that Diet E on the average offered 17:09026 grms. nitrogen of
which 11-64996 grms. were absorbed, or 6816 per cent. of the nitrogen of the
diet.

In order to correct the above-mentioned faults and raise the percentage of
protein absorption, we would suggest that : —

First quality of wheat alone be given, the quantity being reduced.

Gram dal be either left out entirely or the quantity largely reduced.

Arhar dal, which shows a high co-efficient of protein absorption, be in-
creased.

‘We therefore propose the following :—

Total value 16-2503

Diet I. (a) 1st class Wheat . 10} chittacks=11'7002 grms. nitrogen
Arhar . 2 ,, = 40501 ,, o :
or Vegetables$ ,, = 05000 , } I TR
Diet I. (4) 1st class Wheat . 10} chittacks=11"T002 grms. nitrogen.
Gram . 1} , = 25500 , » }Tar['.al value 16-78425
Arhar . 1 chittack = 2-02505 ,, il grms. nitrogen.
Vegetables 3 chittacks= 03000 ,, o

Diet I. (a). This diet offers an intake of 16:2502 grms. nitrogen of
which 13:2143 grms. will be absorbed, or 813 per cent. of the nitrogen of
the diet.

Reference to the observations recorded under serial Nos. 21 and 22 will
show that we have investigated this type of dietary with first class wheat and
found that it gives results practically the same as worked out above.

This diet appears to us to be the best obtainable with the food-materials at
our command. It fulfils all the conditions we laid down, the most important,
to decrease as much as possible the excessive nitrogenous waste of the present
dietaries, being well met; this diet showing under 19 per cent. of nitrogenous
waste, while the loss with the present dietaries, on the average, is 32'6 per cent.
Further, this suggested diet raises the absolute level of protein metabolism also,
allowing of nitrogenous interchanges up to 132143 grms. per man daily com-
pared with that of 11'286 grms. from the dietaries now in force. Another
point in fayour of this diet is that the excessive carbohydrate element of the
present dietaries is largely reduced, ozz., from an average of 625 grms. to
532'88 grms. per man daily. The caloric value is also closer to what would be
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considered the proper standard, »iz., 2,810 calories in place of 3,260 calories fur-
nished by the present dietaries. This heat value is still very high permitting of
52 calories per kilo of body-weight in place of 60 calories offered in present
dietaries: both these fizures being greater than that considered sufficient for

Europeans.
We might draw up the different points of contrast to show the distinctions

clearly :—
Average of present Dietaries, Suggested Diet I (a).

Nitrogen offered . : 16-7292 grms. 16-2603 grms.
s absorbed - 11-2860 13-2148

Parcentage absorbed : 674 per cenk §1-3 per cent,
5 wasted - 826, 187

Carbohydrates offered 625°0 grms. 532-53 grms.

Heat value : i 3,260 calories. 2,810 calories,

Calories per kilo of body- 1] - 52 o

weight.

There can be little doubt, therefore, of the superiority of Diet I (a).

Diet I (). Thisdiet offers an intake of 16'78425 grms, nitrogen of which
1315613 grms. will be absorbed, or 784 per cent. of the nitrogen of the diet.

Contrasted as before :—

Average of present Dietaries. Buggested Diet I (5).

Nitrogen offered . - 16-7292 grms. 16-T542 grms.
. absorbed - 11-2860 ,, 13-15613 ,,
Percentage absorbed - 674 per cent. 784 per cent.
£y wasteid : 326, 216 i
Carbobydrate offered : 6250 grms. 5460 grms.
Heat value . : : 3,260 calorise. 2,014 calories.
Calories per kilo of body- (1] 5 54 -t
weight.

Diet I (b) is, therefore, much superior to the dietaries now in force,
although not so good a combination as Diet I (a).

It may well be asked why Diet I () has been introduced at all, seeing that
Diet I (a) is quite satisfactory and is a better combination. Our reason for its
introduction is that gram is largely used by the inhabitants of the province and
is a favourite food-stuff with Jail Superintendents for use as an early morning
meal, when it is given as parched gram. Although we are not much impressed
with the value of parched gram as a food-material, still we think it better to
frame a diet containing gram, so that it can be used if desired. Given in the
combinations we recommend it is a very good diet, being much superior to any

of dietaries at present in force,
Ll
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It will be evident that Diets I (a) and I (5) are in reality substitutes for
Diet E of the Jail Code, they should, therefore, be contrasted with Diet E and

the distinetions noted. Thus :—

Diet E of present seales.  Diet 1 [a), Diiet T (B).

Nitrogen offered . 1709206 grms. 16:2503 grms.  16-7842 grms.

»  absorbed . 11-G4096 13-2143 ,, 1315613 ,,
Percentage absorbed 68716 per cent. 313 per eent. T84 per cent.

,  wasted . 8184 ,, o el
Carbobydrate offered 614:68 grms. 532-53 grms. 5466 grms.
Heat value . . 5,242 calories 2,810 calories 2,914 caloriss.
Calories per kilo of &0 i 52 o 54 .

b-.’:-d}*-wl’rig]:.t.

So that, under every heading Diets I (a) and 1 (b) are superior to the
diet whick is undoubtedly the best of those in present use.

There is just one other point we wish to mention with rezard to the
sugrested Diets I (a) and T (). It will be noticed that the quantities of
nitrogen undergoing metabolism from them are considerably higher than that
attained on the average from the present dietaries, by almost’2 grms. of nitrogen
per man daily. It may be wondered at, why we do not arrange the several
combinations in such quantities that a closer approach to the present standard
is obtained, seeing that the nitrogenous interchange possible from the dietaries
now in force is amply sufficient for the requirements of the body. Our reason
is two-fold. First, to have combinations of first class wheat with pulse in such
quantities that a level of 11-268 grms. of nitrogenons metabolism should take
place, it would mean a considerable reduction in the total weight and volume of
the dietaries below that at which Diets I (¢) and I () stand. We do not con-
sider it advisable to lower the quantity of a vegetable diet below two pounds of
uncooked material daily. 'I'he diets we sugzest are not much over this standard,
Secondly, it is intended that these diets should be used during the periods of
the year when other cereals are scare, i.e., before the new erops are ready. This
in reality will mean that the wheat and pulses are old and likely to have been
damaged to some extent during storage, as by weevils, It would, therefore, be
necessary to have something in reserve in dietaries used during those periods to
make up for any falling off in the nutritive value of the food-stuffs. This we
have provided for in Diets I (a) and I (b) to the extent of 2 grms. of nitrogen
per man daily, or almost 15 per cent. of the total nitrogenous metabolism.

‘We may conclude, therefore, that Diets I () and I (3) are superior in every
detail to any of those at present in use, and that they are particularly suitable
for the late hot weather and rains, during which food materials are apt to
deteriorate, as they provide a considerable margin of reserve above ordinary

requirementa.
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‘We shall now consider the framing of dietaries similar in type to Dict A
of the Jail Code, i.e., the combination of wheat and another cereal with pulse.
As these diets would be used during the period of the year when the different
food-stuffs are fresh—roughly from September.to April, although barley might
have a longer period— there will be no necessity to provide for a much higher
level of nitrogenous metabolism than that shown on the average by the present
dietaries, viz., 11°286 grms. nitrogen per man daily.

Digr II.—WHEAT AND ANOTHER CEREAL WITH PULSE.
In this type of dietary we have open to us combinations of wheat with—
(a) Barley,
(&) Makka.
fg) Juar.
(d) Bajra.
(¢f Marua.
We have therefore to work out the particular combinations of these food
materials with pulse that will satisfy the above conditions and provide a
sufficiency of the different proximate principles.

Digr IT (@) —WHEAT, BARLEY AND PuLsE COMBINATION,
Wheat § chittacks . 591520 grms. nitrogen.

Barley 3 T . P4R022 -+ Total wvalue 1595452
J.'-'!.Iha.'l' .3 FEl " "1-‘[}Elﬂlu 35 1] grm,
Vegetables 3, . 050000 "

The absorption from this diet will be 12'40259 grms. nitrogen, or 7774
per cent. of the nitrogen of the diet.

This amount provides slightly over 1 grm. of nitrogen more undergoing
metabolism than the average amount of the present dietaries, and thus affords
a good measure of reserve.

Contrasted with the average of the present dietaries we get :—

Average of present dietarios,  Suggested Dict IT (a).

Nitrogen offered . . 16+7282 grms. 15°95452 grms,
,»  absorbed - 11-2860 ,, 12-40259 ,,

Percentage absorbed . 674 per cent. 7774 per cent.
n wasted " 326 ., 22-26 4, - ,,

Carbohydrate offered 6250 grma, 56044 grms.

Heat value - i 3,260 calories 2920 calories.

Calories per kilo of body- G0 o R -

weight.

Diet II (a) is therefore superior under every heading to the average of

the present dietaries.
v 2
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Dier IT (b).—WnHEAT, MAREA AND PunsE COMBINATION.

Wheat . T chittacks . T-80080 grms. nitrogen

Makks . &, . 3456340 t 7

Urid dal . 1 chittack . 207715 . u Tﬂt&: valae 150564 grms,
Arhar e | i . 202505 . i mirogen.

Vegetables. 3 chittacks . 050000

1y 7}

The absorption from this diet will be 12-20546 grms. nitrogen, or 76-50
per cent. of the nitrogen of the diet.

This amount provides slightly under 1 grm. of nitrogen more undergoing
metabolism than the average of the present dietaries, and thus affords a good
measure of reserve. Besides this the protein absorption from makka is calcu-
lated at 675 per cent. which is probably rather below the mark.

Urid has been introduced in the diet to assist in the cooking of the makka,
but we do not believe this is really necessary ; maize or Indian meal blends
quite well with wheat flonr and forms a most palatable bread. It is open
therefore to Superintendents to substitute one chittack of arhar dal for urid;
if this be done the absorption from the diet will be increased to 12'4691 grms.
of nitrogen, or 7871 per cent. of the nitrogen of the diet, providing over
1 grm. of nitrogen more than the present dietaries.

We shall, however, leave the diet as arranged, giving Superintendents the
option of modifying it in the manner stated.

Contrasted with the average of the present dietaries we get :—

S
Nitrogen offerad ; 16-7292 grms. 159564 grms.
5  ahsorbed . 11-2860 12-20546 ,
Percentage absorbed - 674 per cent. 765 per cent.
o wasted c a6, L R
Carbohydrate offered . 6250 grms. 5400 grms.
Heat valne : . 3,260 calories 2,810 calories.
Calories per kilo of - 60 = 52 =
body-weight. ’ -

Diet I (b) therefore is superior under every heading to the average of the
present dietaries.

Dier II (¢)—WHuEAT, JUAR AND Purse CoMBINATION.

Wheat . Schittacks . 89152 grms. nitrogen.
i B e | il vtk 10:B160

Juar - 4 ) . 28088 - :
Arhar el & . 40501 ,, i grms. nitrogen.
Vegetables . 3 , . 05000 E
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The absorption from this diet will be 12-48136 grms. nitrogen, or 763 per
cent, of the nitrogen of the diet.

Reference to serial No. 36, where a diet of this type was investigated, will
show even a better percentage of protein absorption than we calculate for this
diet, viz., 77'6 per cent.

The protein absorption from this diet provides just 1'2 grms. of the
nitrogen per man daily more than is derived from the average of the present
dietaries, thus affording a good measure of reserve.

Some Superintendents prefer to give urid dal when juar forms part of the
diet. There is no necessity for doing so when wheat and juar are given in
combination. We have cooked this type of dietary hundreds of times and
never found any difficulty. However, there is nothing further against urid dal
entering into its composition than that it means a certain degree of lowering of
the relative and absolute protein absorption ; so that, if Superintendents desire,
they ecould replace 1 chittack of arhar by a like quantity of urid dal. The
effect of this would be fo reduce the protein absorption to 12-2177 grms.
nitrogen, or 74-6 per cent. of the nitrogen of the diet.

We shall, however, leave the diet as arranged, giving Superintendents the
option of substituting 1 chittack of urid dal for a similar quantity of arhar, if
they so desire.

Contrasted with the average of the present dietaries we get :—

Avernge of present Suggested Diet
ietaries, II {e).
Nitrogen offered - 16-7292 grms. 16-3191 grms.
2 absorbed : 11-2880 , 12-48136 ,,
Percentage absorbed = 674 per cent. 76'5 per cent.
5 wasted - B2:6 o 256
Carbohydrate offered . G250 erms. 5841 grms.
Heat value . - 3,260 calories 3,056 calories.
Calories per kilo of b 60 e obe6 ir

body-weight.

Diet IT (¢) therefore is superior under every heading to the average of the
present dietavies. The carbohydrates and caloric value are too high, but it is
impossible to get these lower without upsetting the balance of the diet hy
increasing the quantity of the pulses at the expense of a cereal; thus
repeating the mistake of the present dietaries.

Dier II (d),—WHEAT, Basra AND Puise CoMBINATION,

Wheat « 8 chittacks. 8:91520 grms. nitrogen.

Bajra gy . . 324456 . Total value
Rl s 5010, 1670986 grms,
Vegetables . 3, , 0550000 , nifrogen.
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The absorption from this diet will be 125716 grms. nitrogen, or 75'2 per
cent. of the nitrogen of the diet. See also serial No. 45.

This amount provides almost 13 grms. of nitrogen per man daily more
than that of the average of the present dietaries.

Urid dal is sometimes given when bajra forms part of a diet, Our ex-
periments have not shown any necessity for this, when bajra and wheat are
given combined as in above. However, it may be left to the option of
Superintendents to give 1 chittack each of arhar and urid dals, instead of 2
chittacks of arhar. The effect of doing so would be to lower the relative and
absolute absorption of protein to 12:30794 grms. nitrogen, or 734 per cent. of
the nitrogen of the diet.

We shall, however, leave the diet as arranged, giving Superintendents the
option of modifying it in this manner if considered advisable.

The diet can stand the substitution of 1 chittack of urid for the same
amount of arhar dal, so far as the level of protein metabolism is concerned ;
but it brings the amount of protein waste above 26 per cent., which we consi-
der too high, we therefore do not recommend the change.

Contrasted with the level of the present dietaries we get :—

o gy g 7

Nitrogen offered . . 16:7292 crma. 16-T0986 grms,

,  absorbed . 11-2860 ,, 12:5716
Percentage absorbed . 674 per cent. 75'2 per cent.

,  wasted e 2t 248
Carbohydrate offered . 6250 grms. 5953 grms.
Heat value . X . 3,260 calories 3,185 calories.
Calories per kilo of body- Gl o LB T i

weizht,

Diet IT (d), therefore is superior under every heading to the average of the
present dietaries. The carbohydrates and calorie values are distinetly too high
and require reduction. It is possible that a better combination would be—
wheat S chittacks with bajra 3 chittacks than as above, this would give
a protein metabolism of 12°1709 grms. nitrogen, or 76'5 per cent. of nitrogen
of diet.

It would reduce the carbohydrates by 42:67 grms. to 555°63 grms., the heat
value by 175 calories to 2,993 calories, and the calories per kilo of body-weight
to 554 calories. Physiologically it appears to us a better diet and amply
sufficient to meet the requirements of the body. The only point® against it
is that if urid dal were substituted for half the arhar dal, the level of protein
metabolism would fall below 12 grms. of nitrogen per man daily, viz., to
119072 grms. It is our objeet in framing these dietaries to arrange the
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combinations in such a way that there should be a metabolism of at least
12 grms. of nitrogen per man daily.
We may accept this dietary on the condition that 2 chittacks of arhar dal

shall always be given.

This diet would therefore be—
Dier I (d)..

Wheat . 8 chittacks . 891520 grms. nitrogen

Bajra - g o . 248342, o Total value 1580852 grma.
Arhar % 2 . 405010 b nitrogen.

Vegetables | 3 " . 050000, -

of which 121709 grms. nitrogen are ahsorbed, or 76'5 per cent. of the nitrogen

of the diet.
Contrasted with the level of the present dietaries we get :—

Average of present Sapggested

dietaries. Diet 11 (d),.
Nitrogen offered : 16:7292 grms. 1559852 grms.
- absorbed . 11-2860 ,, 12-17090
Percentage : 674 per cent. 765 per cant.
i wasted . L A 285 ,,
Carbohydrate offered . 625°0 grms, 655°63 grms.
Heat valne ] 3,260 calories 2,995 calories.
Calories per kilo of body- 60 + 554 o
weight. :
Dier IT (e)—WHEAT, MARUA AND PUisE COMBINATION.
' Wheat . 8 chittacks , . 8'81520 grms. nitrogen
Maros .4 . .271620 5 l
Tigid il 1 diiibieck 000 NS0T, 0, (Tl walue 16:2030
c grms. nitrogen,
Ashardsl. 1 .. 202505 =
Vegetables 3 chittacks . . 00000, o I

The absorption from this diet will be 121447 grms. nitrogen, or 74'8 per
cent. of the nitrogen of the diet.

We have taken the co-efficient of the protein absorption of marua at the
same figure as juar, 53 per cent, If this be about right, the above diet could
be made use of in those jails where marua-eating prisoners are incarcerated.

Contrasted with the level of the present dietaries we get :—

Average of present Boggested
distariee. Diet 11 (e).
Nitrogen offered ; 16-7292 grms, 16-2336 grms,
27 absorbed . 11-2860 , 12:1447
Percentage ,, : B7-4 per cent, T#8  per cent.
% wasted . 888 ., AR
Carbohydrate offered 6250 grms. 5985 grms.
Heat value . . 3,260 calories 3,086  calories.
Calories per kilo of body- B0 i 57 i

‘weight.
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Diet IT (e) therefore is superior under every heading to the average of the
present dietaries. Its carbohydrate and calorie values are too high, but they
cannot be decreased without diminishing the level of protein metabolism helow
12 grms. nitrogen per man daily, unless we increase the amount of pulse at
the expense of the cereals, which we are not inclined to do.

Two chittacks or over a quarter of a pound of pulse daily is quite a3 much
as the intestinal tract can deal with satisfactorily; any large increase bheyond
this amount is likely to set up diarrhceea and irritation of the bowel.

This completes our efforts on the framing of dietaries for use in the jails
of the United Provinces. We shall now bring them together in tabular form
in a manner similar to that made use of for the dietaries at present in force in
the Jail Code.

Table showing the new scales of Dietaries proposed.

PRINCIFAL. ADJUVANT, ' Dar.
Dhiets, A " _ i Vegetables. Total
Grain, Quantity. Grain. Quantity. |  Grain. Quantity.  Quantity. Quantity.
= i o AR == | e
| [ |
I (s} . Wheat .| 104 chittacks Arhar . | 2 chitiacks ﬂuhitt:n.-uhl 15} chittacka
() = .| 16§ 3 Gram . | 14 chitbacks w o« lohkitheek | &, L]E -
g T i (e (R S e w  -|2ohittacks|8 16
| |
| |
i 1eUrid . |1 chittack | 7
5 . . BE’ ™ 18 w )
num -l . 7 . Makka {h‘hhl‘ Jaae .} v
Ok | . . 8 = Juar - |4 i Arhar * + |2 chittacks | 3 17 +
Ii(dh «| = S Bajra .|% o | Athar? .i|2 . e 17 e
o7 e MR ORSEE| SR Arksr . .|2 . |8 » 16
1 ¢Urid . |1 chittack 5 i
IMis} .| = «| B - Murua |-1r {.&ﬂur ‘iL . } T "

We shall now draw up a table giving the several points of importance,
contrasting them in the present dietaries with what obtains in the proposed
scales,

s S

¥ Superintendenta to lave the option of giving arhar dal 2 ehittacks instond of 1 chittask each of arid asd
arhar dala. . d f
2 Superintendonts to bave the option of substituting 1 ohittack of urid dal for 1 chittack of arhar.
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These tables are simple and easily understood. 1t will be seen that we
have been guided in the framing of these dietaries by the degree of protein
absorption possible from them, In Diets [ (a) and I (3) the level of protein
metabolism has been arranged somewhat higher than in Diet 11 series. We
have stated our reasons for this. Diet II series show a level of nitrogenous
interchange of over 12 grms. nitrogen per man daily, on an average 1 grm.
nitrogen higher than that attained by the prisoners on the dietaries at present
in foree. Our reason for arranging for a higher level of protein metabolism
than is the case at present, is to have something in reserve. It may not always
be possible to obtain wheat of first quality in the smaller jails; but, if Superin-
tendents of Jails insist on having clean wheat, even though it may contain a
small proportion of barley, the results obtained will be quite up to what we
have ealeulated for. We have not taken the protein content of wheat so high
as it would be in a really first elass sample and, as just mentioned, we have
more than 1 grm. of nitrogen per man daily in reserve. Those precautions
will do more than cover any defects in the food-stuffs likely to be met with, if
the inspection of the food-materials be properly carried out.

The dietaries we propose are superior in every respeet to even the best of
those now in use, and very much superior to all but Diet E of the Jail Code.

We have no hesitation in stating that a trial will prove them to be
absolutely satisfactory.

As we have already pointed out, experience has shown that none of the
present dietaries, except Diet E, are of any use in the feeding of prisoners, and
that Superintendents are aceustomed to devise nufritive mixtures, somewhat
similar to our Diet LI series, in order to make use of cereals other than wheat.
We have standardised their efforts and shown exaetly what combinations of
wheat and other cereals with pulse will provide for practically identical degrees
of protein metabolism, and thus, as far as possible, ensure that the dietaries are
all of equal value.

We have considered the different food-materials very carefully and have
tried to arrange the dietaries to suit their peculiarities. We do not consider
that there should be any excuse, once these dietaries are introduced, for the
almost complete neglect of all the cereals exeept wheat that obtains at the
present time. For although at present the Jail Code permits Superintendents
to combine any two of the dilferent dietaries, by giving half of each, the dietaries
derived in this manner are as little satisfactory as the originals. Tn serial No. 13
we give observations carried out on perhaps the best of the diets so derivable;
the results are not very promising. Indeed it could hardly be otherwise, for,
except in the eombinations "‘:' and "‘—fl-, the amount of wheat is too low
in proportion to the other cereals and pulses.
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The combinations we have suggested are those that appear to us the most
suitable, but it will be quite a simple matter for Superintendents to work out
for themselves the protein value and degree of protein absorption obtainable
with other combinations, from the table we give showing the nitrogen content
and nitrogen absorption per chittack of food-material on pages 145 and 146.

By introducing the diets we suggest as the scales for the jails of the United
Provinces, a much greater use ean be made of the cerveals, barley, makka, juar,
bajra and marua, than has hitherto been the case. We have seen that these
food-materials are very extensively cultivated and largely used by the inhabi-
tants of the Provinee ; there is no reason why they should not be made use of
in the jails also. All we have done is to suggest the proper method of doing it.
The following table, supplied through the kindness of the Director of Land
Records and Agriculture of the United Provinces, gives some idea of the extent
to which the several food crops are cultivated : —

PERCENTAGES OF TOTAL CROFFED AEBEA.
Nama of Crop.
1905-06. 1906-07. | 100748

Jusr . . : g : . 2 (i G 7
e R A A 2 5 5 6
Maize . - . . : . . . & i &
Rice u 3 i : ; £ z : 17 17 | 14
| S 15 16 14
Bl AR s 10 10 ' 12
Small millets, marua, ete. . . . . 5 4 : 7
Gmam . i g : . . . 12 13 9
FT L L S 4 4 ' 5
Uhd . £ . : : - f i 3 2 8

It is evident, therefore, by limiting the jail dietaries to wheat, gram and
arhar, as is practically the case at present, sufficient advantage is not taken
of the food-materials at hand fo vary the prison fare, and break the monotony
of the same diet from month to month.

Besides making the dietaries inside the prison walls much superior to
what the same classes would live on outside, it deprives the prisoners of food-
materials which are very palatable and of which they are very fond.

Thus : = !

(1) * Bajra is an article of diet much esteemed in some parts of India.

It is eaten in the form of cakes and porridge in the United
x 2
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Provinees and Bombay. Boiled with milk it forms a light and
pleasant meal for invalids.”

(2) “Juar is one of the most important of the food crops of India; from
it are prepared bread, porridge and other food preparations.”

(3) “Marua is much used by the poorer classes in Western India,
usually in the form of porridge. Tt is considered to be practi-
cally wholesome and digestible. ”

(4) * Barley. The Hindus employ barley in the dietary of the sick, It
is chiefly used in the form of seffu or powder of the parched
grain."”’

Judging from inquiries we have made, wheat is the food of the higher and
middle classes and a lnxury to the poorer. In times of scarcity or famine,
when wheat, gram and juar are practically the same in price, wheat is eaten
largely by the people, but in ordinary times bajra and juar are the principal
food-materials of the poorer classes and small cultivator.

Makka or maize is also largely nsed as a food-material. Barley and marua
not to so great an extent as the other cereals. Arhar dal is the favourite form
of pulse, and a small amount is partaken of daily.

It is, therefore, only right and fair to the prisoners that these secondary
food-materials, hajra, juar, makka, barley and marua, should not be denied
them. While they are not suitable to be used alone, when given along with
wheat, in the manner we have indicated in the diets suggested, they are ex-
ceedingly useful in varying the monotony of the wheat diet, and in providing,
food-materials to which the great mass of the prisoners are accustomed.

In the framing of the dietaries proposed, we have always borne in mind the
importance of lowering the excessive amount of carbohydrates and decreasing
as much as possible, the ealoric value of the present dietaries. While we have
not succeeded to the extent we should like, the proposed scales show on the
average a considerable diminution under these headings as compared with the
dietaries at present in force. Tt is hopeless, however, to attempt to reduce the
calories per kilo of body-weight to anything approaching the limits allowed
Europeans, except by a radieal change in the whole type of the dietaries. As
we have already pointed out, the carbohydrate element and the heat value could
be suitably decreased by a large addition to the amount of pulse at the expense *
of the cereals. This we consider a most reprehensible method of attaining our
object, as, besides the effect of large quantities of dal in causing intestinal
irritation and diarrheea, it is contrary to the customs of the people.

So far as we can gather, from extensive enquiries both in Bengal and in
the United Provinces, it is only inside the walls of the jails that evidence can
be obtained of dal ever being consumed in the quantities to be found in the
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dietaries of the jails of Bengal and the United Provinees. The only other way
of reducing the ecarbohydrates and heat value of the dietaries would be to
change from a vegetarian to a mixed type of alimentation.

Practical considerations of expense put such a suggestion onf of court,
besides which, it is unnecessary. ;

The dietaries we have suggested are all that could be desired from a protein
absorption standpoint, and while a mixed diet of animal and vegetable foods
would permit of a great reduction of the carhohydrates and heat value, without
decreasing the protein metabolism, it is open to the same objection as an
increase in the pulse, viz., it is contrary to the customs of the people.

We shall, therefore, have to rest satisfied with the reduction that has been
found possible in the suggested scales.

The only other point,* with regard fo the proposed dietaries that we can
think of as likely to form a basis for criticism, is the total quantities in aetual
weight of the diets.

Reference to the extract from the Jail Code at the beginning of Chapter 1
will show the present dietaries to be so arranged that each weighs 18
chittacks, including vegetables. The maximum weight of any of the proposed
diets is 17 chittacks, and the minimum 15} chittacks ; the most nutritious diet,
of the eight suggested, being the one with the lowest weight. As we have
intimated, we consider two pounds by weight of uncooked food-materials amply
sufficient, when cooked, to ensure the necessary feelings of comfort and satis-
faction that accompany a hearty meal. As the absorption from the suggested
diets is in every instance considerably higher than with the present dietaries,
it will be evident that the reduetion in weight of the diets is brought about by
getting rid of materials in the food-stuffs that are not absorbed and which, by
their presence in the bowel, only tend tfo inerease putrefaction and fermen-
tation. That the weight we have mentioned is sufficient is shown by the fact
that we never had any complaints from prisoners who were on diets of this
and even lower weights. The weight of the dietaries of the people outside the
jails averaged, so far as we could gather, 12 to 13 chittacks,

In connecktion with what we have said regarding the neglect of makka,
maize, or Indian corn asa food for human consumption in the jails of the
United Provinces, we would point out that in America and in Italy it forms
the principal food for the majority of the rural population! In 1900 one-
third of all the land under cultivaticn in the United States was devoted to
maize. The Americans have devised many different preparations, of which
the most important are the different forms of meal, granulated corn meal,
hominy, pop corn, ete. Many different methods of cooking are made use of ;

) Food Value of Corn and Corn Products, By C. D. Woods, D.Se,, U. 8. Dept. of Agr. Bull, No. 298
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for the most part corn breads are of the unleavened or flat bread type, and are
granular rather than porous. They are usnally baked in thin loaves or cakes,
the meal being mixed with water or milk and baked in the ashes of the fire-
place, or on a heated stone or blade of a hoe held over the coals. The method
of baking often gives rise to special terms for the bread, as hoecakes, asheakes
or corndodzers, Johnnyecake, efe.

The famous Boston brown bread is usually made with corn meal, rye and
whole-wheat flour, and is cooked by steam in small loaves in tightly covered
tins.

The digestibility of foods made from corn has been investizated. Harcourt
states that 74 per cent. of the protein and 99 per cent. of the carbohydrates of
corn-meal mush are digested.

From experiments at the Marine Experiment Station the digestibility of
corn-meal mush would appear to be : —

Protein 73 per cent., carbohydrates 98 per cent., and available energy
93 per cent.

" From further work on the digestibility of corn bread of different sorts
carried out at the Marine Experiment Station, the results indicate that the pro-
tein of corn is slightly less thoroughly digested than that of wheat; but the
difference is too slight to be of much practical econsequence.

* There are all sorts of popular notions about the effect of corn on the
body, Thus one occasionally hears it said that it is indigestible and unfit for
persons of weak digestion.” “Tt is frequently spoken of as a good winter food,
but as too ‘heating’ or “heating to the blood’ for summer. Just what these
expressions mean it is not easy to say. Carefully conducted experiments have
shown that as a rule the consumption and ingestion of carbohydrates and fats
do not materially increase the output of the body-heat, but that protein does
cause an increase in the amount radiated or otherwise given off from the body.
Corn is not a typical protein food, as its protein content is not over 10 per cent.,
so it would hardly cause an appreciable increase in the output of heat from the
body as compared with wheat or other common foods also supplying the different
classes of nutrients in reasonable proportions. Corn is rich in fat and carbohy-
drates. TFat is known to protect the body from extremes of temperature, and
80, it may be that corn has been spoken of as a heating food, particularly valu-
able in the winter diet, on account of its fat-producing properties.

* In this connection it is interesting to note that corn has always been a
more important food-stuff in the Southern United States, Mexico and the
Mediterranean regions than in the corresponding northern regions, even where

! ﬂu;:peﬁmt! on the relative valus of wheat and maize in Bengal Jails lead us to the same conclusion.
Beientific Memoirs, No. 87.
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it is a common market commodity, and this would certainly indicate that there
can be no reason for supposing that cold weather is more appropriate for the
use of corn foods than warm. The most reasonable deduction from the available
data is that the way corn dishes are prepared and cooked, and the foods with
which they are combined are more important factors than climate in regulating
the use of these foods, and that, rightly used, corn bread and other corn dishes
are wholesome at all seasoms. That it is wholesome and well-suited to its
numerous uses as a food product is abundantly proved by its long-continued use
under a great variety of circumstances and conditions, and the high opinion in
which it has always been held. Seientific investigations have abundantly justi-

fied the popular conclusions on the subjeet:

Tag Cost oF THE PRESENT DIETARIES.

As the prices of food-grains vary considerably from year to year and even
in different periods of the same year, it is difficult to work out even approxi-
mately an average of the cost of the feeding of prisoners that is likely to be
near the mark. However, it is not necessary for our purpose that we should
zet the absolute cost per head, all we want, in comparing the expense entailed
in feeding the prisoners on the present dietavies and on the suggested scales,
is to take an average price of the different food-stuffs and work out the
relative difference in the cost of the two sets of dietaries.

The following table gives, the weekly price current of the food-grains in
Allahabad for the week ending 9th November 1910 :—

RATE FEE REUFEE 1N SEERE
1at Clasa. II Ind Class.
Beers, Chittacks. Beers, Chittacks.
Wheat . : - - ‘ 8 8 9
EBurley - : : . : 15 8 16 8
Gram . - . . c 14 14 f
Arhar . - : ; . 14 e 16
Juar . . . 2 . 20 21
Bajra . . . ‘ ‘ 17 = ‘ 17 8
Urid . : . - ; 12 13
Rie . . . . i (5] ] 7 .

i, 8 poers 8 chittacks of 1st class wheat can be bought for one ropes
(16 chittacks equal 1 seer.)

1 Woods., doc. eft-
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The first step is to find out the cost of the present dietaries on the above
basis.

We have found that Diet E is used for nine months in the yearand a mix-
ture of other diets for the remaining three months.

Cost oF Dier E.

Wheat 11} chittacks. . : ' ‘ . 127777 annas,
Gram 21 3 P : ; . . 017241 anna.
Arhar 1 chittack . . . . . . 00Ge6E ,,

151684 annas per man daily.

Therefore, for 275 days would be 26:0706 Rupees.

CosT OF A MIXTURE OF OTHER DIETS FOR 90 DAYS.
The mixture of other diets work out to he—

Wheat 8 chittacks . 2 : i Fo « (:R88H8 anna.
Juar or Bajra & chittacks , . . 3 . 028974
Arhar 11 chittacks . . 3 k i « 0-10000 ,,
Urid 4 chittack . . A 4 . . 03845

129707 annas.

Therefore, for 90 days would be 7-2960 Rupees.
Therefore, the average cost of feeding the prisoners in the jails of the
United Provinces, on the above rates for food-stuffs, is 333666 Rupees

per man yearly.

Tae CosT OF THE SUGGESTED DIETARIES.

It is even more difficult to work out the cost of the proposed scales as the

prices of makka and marua are unknown.
However, by taking the average of the prices of juar, bajra and barley

for makka and marua we shall not be far wrong.
Diet I (a) and I (&) should not be in use for more than six months in

the year.

Diet 1 (&) Wheat, 1st quality ; 5 . . 123530 annas.
Arhar ; 3 . . : . 0'14285 anna.

1-47815 annas per man daily.
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Therefore, for 3 months would be 7°8382 Rupees.

Diet I () Wheat, 1st quality . > . . 1'23530 annas,
Gram : - - - ' . 0-10344 anna.
Arhar : - . . . . 007142 ,,

141016 annas per man daily.

Therefore, for 3 months would be 8:0202 Rupees.

Wheat . 8 chittacks.
Diet IT series may be taken as represented by . 5 { 2nd eereal ol -
Arhar i iz ] 2
Dier 11 Serres.
Wheat, 1st quality . . : - . « 094117 anna.
2nd cereal ; 5 4 : . : . DR18lE
P s e A e P 1 1 T

1-30220 annas per man daily.

Therefore, for six months would be 14-8939 Rupees. That is, on the current
priee list given, the cost of the present dietaries works out at 33-3666 Rupees
per man yearly ; while the cost of the suggested scales works out to be 307523
Rupees yearly. 8o that, on this basis there would be a saving with the suggested
scales of 26143 Rupees per man yearly. That is, we are able to give the
prisoners distinctly better types of dietaries, containing first quality of
wheat and far less monotonous than the present scales, without increasing -
the cost to the State. We have already shown how very much superior
the proposed dietaries are to those at present in force; except in the case of
Diet B there is no comparison between them. Yet, by arranging the several
food-stuffs available in a judicious manner it has been found possible to reduce
the cost of the dieting of the prisoners (taking the average number of
prisoners in the United Provinces at 38,000) by upwards of a lakh of rupees
per year.

We need hardly say that we worked out the proposed new dietary scales
entively from a physiological standpoint, fixing the quantities of the several
food-stuffs according to the nitrogenous requirements of the prisoner and that

the question of cost was not taken into consideration at all,
T
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CHAPTER VIIIL
Some side-issues of the investigation.

I.—The Quantity of Salt given in the Jail Dietaries of the United Provinces.

In our work on the salt question of the Bengal Jail Dietaries we made
numerous observations on the effects of the large salt intake peculiar to those
dietaries,! andon the effects of varying the quantity of salt of the diet on the
body-weight, the excretion of NaCl in the urine and fwces and the relationship
of the quantity of urine secreted to the amount of salt consumed. The
results obtained showed conclusively that the quantity of salt provided in the
dietaries of prisoners in Bengal jails is far too great; its only physiological
effect being to increase the hody-weight by water-logeing of the tissues, to ereate
thirst and cause diuresis. With regard to other effects, pathological in nature
we brought forward evidenmce to show that an excessive intake of salt was
neither to the welfare of the body in health nor in disease.

Our observations made it apparent that an addition of 10 to 12 grms. of
NaCl in the daily diet provides all that is necessary for physiological require-
ments, and that anything beyond that amount only causes a retention of
fluids within the body with a fictitious advance in body-weight, thirs and
diuresis, We suggested that the quantity of salt in the Bengal Jail Dietaries
—about 30 grms.—should be decreased by one-half.

How does this recommendation compare with the facts as made evident in
the dietaries of prisoners in the jails of the United Provinces ?

The gquantity of salt sanctioned in the Jail Code for the dietaries of the
jails of the United Provinces is 150 grains or about 10 grms. per man daily, an
amount practically identical with what we found to be amply sufficient for the
requirements of Bengal prisoners. In all our investigations in the different .
jails of the United Provinees this quantity—10 grms. per man daily—was
almost invariably given and never once have we had any complaints from the
prisoners of its insufficiency. It may, therefore, be accepted that the quantity
of salt we recommend for addition to the dietaries of Bengal jails is more than
is really required, as was stated by us at the time of writing the report, and
that 10 grms. of NaCl per man daily is quite sufficient for the jail dietaries
of the United Provinees and Bengal.

! Beientific Memoims, No. 87, Chapter IV.
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II.—The Average Quantity of Urine Secreted by prisoners in the Jails of the
United Provinces.

We found in Bengal jails that the average quantity of urine passed was.
consistently high; that the amount depended on the salt content of the
dietaries, and that rice appeared to exert a diuretic influence, this influence
being more marked with Burma than with country rice.

In cold weather the average amount of urine passed on_ the full Bengal
jail dietaries was quite up to 2,000 ¢. e. per man daily.

What is the average secretion of urine by prisoners in the TUnited
Provinces on the full dietaries ?

(a) On Diet E.

Wheat . . . 11% chittacks.

Gram . . . ke IR 10 grms, NaCl added to

Arhar . - . . 1 chittack. diet.

Vegetables . . . & chittacks.

Agra ' . « 10 men observed for 10 days passed 90,900 o. e,

Naini F i eh | T e L E " 209,690 o, ¢

Benares . . ] 5 P A T 63,550 e, e
LT L TR | 37,470 c. c.

Therefore an average of 1,505 c. ¢. of urine was passed per man daily.

(%) Diet E.
On Diet E, when the wheat was reduced o 10 chittacks.

t.ex, Wheat , 10 chittacks

Gram . . . - . 2% £ 10 grms, NaCl added:
Arhar . . . - « 1 chittack to diet.
Vegetables . . . « & chittacks
Agra « 10 men ohserved for 10 days passed 87,650 o
Naini . 10, = TR LY i s 132,580 cr.
Benares FLIRL TS ,, i Tl S b 75,060 c.e.
£l L] i3 £l (5] £ 7 ¥ # '}5‘,?“0 C.e.
5 il s & - B iid = 50,220 ce
1 « 9, 1 i 3 » 2 27930 e.c.

Therefore an average of 1,435 c.c. of urine was passed per man daily.
T ¥
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(¢) Diet 1/2 (E+F).

Juar : : = : . B} chittacks

é"h*"“ AR S 10 grms. NaCl added
ram ‘ : g - . 2% = to diat

Arthar . s . . . 1 chittack i

Vegetables : : - . 3 chittacks

Agra . . 10 men observed for 30 days passed 307,670 c.c.

‘Therefore an average of 1,205 e.c. of urine was passed per man daily.

(4) Diet A,
Wheat . . - « 11 chittacks
Barley - . - . S 10 grms. NaCl added
Arhar . . . . . 1 chittack _to diet,

Vegetables . . - . & chittacks
Mainpuri Jail . - 10 men observed for 19 days passed 186,650 c.c.

Therefore an average of 982 c.c. urine was passed per man daily.

(¢) Diet G.
Wheat . ; : . 8 chittacks
Barley ; : - - wll S 10 grme. NaCl added
Arhar : . : : . 1 chittack to diet.
Vegetables - : - . 3 chittacks

Mainpuri Jail . » 10 men observed for 19 days passed 212,220 c.e. of urine,

Therefore an average of 1,117 c.c. of urine was passed per man daily.

(f) Diet B.
Bajm ; . ! ; . 12 chittacks
Urid 8 - - G iR + 10 grms. NaCl added
Arhar : ; % ; . 1 chittack to diet.

VQgﬂhhlaﬂ - * . ® 3 Ehittaﬂkﬂ

Naini Jail . : « 10 men observed for 10 days passed 151,660 c.c.

‘Therefore an average of 1,616 c.c. of urine was passed per man daily-

PN —
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(g) On other diets in which the total quantity of dry food-materials made
up 18 chittacks, the amount sanctioned by the Jail Code.

{1) Bajra : . . - . 8 chittacks
s il S R 10 grms. NaCl added
- . ™ N - ¥ a
Athar . . . . .1chittack I ok
Vegetables : : g . 3 chittacks
Naini Jail : . 10 men observed for 6 days passed 89,710 c.c.
{ii) Bajra . . . . . 4 chittacks
Wheat | - - - sy LA 10 grms. NaCl added
Arhar - . . . . 2 - to diet.
\’Eg'etﬂ-hlm . " . » 3 ”
Naini Jail 2 . 10 men observed for 6 days paseed 122,080 c.c.
(1ii) Wheat . . . . . 6 chiftacks
Bajra : - - - Tk 10 grme. NaCl added to
Arhar . . : . ol " diet.
Vegetables . . : .4 5
Naini Jail : . 10 men observed for 6 days passed 93,750 c.c.
(iv) Wheat . - - . . 5 chittacks
Juar : i : . sl 10 grms. NaCl added to
Arhar 2 . . . s o diet.
Vegetables ; g ; . B o
Benares Jail : + 5 men observed for T days passed 42,310 c.c.

Therefore an average of 1,618 c.c. of urine was passed per man daily when
these diets were given.

By summing up these results and taking the average, we obtain a fairly
true measure of the quantity of urine passed by the prisoners of the United
Provineces on the dietaries sanctioned for use. None of these observations
were made in the hot weather ; those in Agra Jail were carried out in Oectober
while the weather was still comparatively hot, otherwise the average quantity
of urine found to be excreted may be taken to refer to the cold weather.

The quantity works ont to be :—
(a) 401,910 ¢, c. of urine divided by 267
{.El} 422080 e ., » » 204
(¢) 307,670 e.o.py, » 5 o 800
(4) 186,650 c.c.,, n o 190
(e) 212,320 ec.e., 2 » 190
(£)151,660 c.c.p, » n 100
(g) 847,850 c.c.,, o w w216

That is 2,030,040 0. ¢,,, ,, 5 5 1,556
which means 1,305 ¢. ¢. of urine per man daily.



166

This is a very much smaller amount than that found for the quantity
of urine passed by prisoners in Bengal jails, which we have seen to average over-
2,000 c.c. per man daily. We have no doubt the difference can be satisfactorily
explained by the much lower salt content of the dietaries of the United Pro-
vinces and the entire absence of rice.

IIT.—The Excretion of Chlorides in the Urine.

The quantity of chlorides present in the urine was estimated in all cases
where collection and examination of the urine was carried out. Asa rule the
amount of NaCl given, in addition to that already present in the food-stuffs.
constituting the diet, was 10 grms. per man daily : in a few cases, however, 15-
grms. of salt were added.

{a) TeE QUANTITY 0F CHLORIDES EXCRETED IN THE UURINE WHEN 15 GRMS.
oF NACL wERE ADDED 10 THE DIETARY,

Agra Jail.
10 men obzerved for 9 days exereted 1,126-4 grms. NaCl.
100 b Lol | 4004 Loy IR e TR
10 , 1 b ” 1,1835 ,, &
10 " o LRSS i 1,19?'5. o o
10 , S L e 1,219 .
1) [0 e e L e L 1,089:4 =
A0t L i [ i i 1,162:0 i
10 A EE] 1 10 2] ) 1.‘235'5 5 2

Therefore, an average of 1192 grms. of chlorides was excreted per man:
daily, or 79'5 per cent, of the added chlorides of the diet.

(5) Tne QUANTITY OF CHLORIDES EXCRETED IN THE URINE WHEN 10 GRMS,
oF NACL WERE ADDED TO THE DIET.

(#) Mainpuri Jail.

10 men observed for 6 days excreted 4646 grms. NaCL
1'] n n 1 6 ¥ » 4'9'%.? ar EL
1“ »n n LE ? n b} Eﬂ-z.f L) s
10, 7 il i 6214 ,, . i
i) e e Y 75 0 o
100 -, i e R s o 5485 o

Therefore, an average of 828 grms. of chlorides, or 82-8 per cent. of the
added ehlorides of the diet, appears in the urine,
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(#i) Benares Jail.

6 men ohserved for 7 days excreted . . ' . 356:0 grms.
i 1] i ] '] & 1] : T ] . . . « 3050 5
6 Wiy 7 .n F ] * . ' « 9451 "
] ” » 6 F7] " [ - M . « 20686 "
6 EL] LE] L] 7 » » " ] . . . 3690 i
R T A SO A i < S SRR 1 I
5 1) ] a O "’ n o= . . . .. 2062:8 #
L » ” w T i » . " . . « 23871 a
Bl § s R sy,
5 15 N e e PP . - % . 42058
5 ” ” s B PP . . - « 270:8

Therefore, an average of 871 grms. of chlorides, or 871 per cent. of the
added chlorides of the diet, appears in the urine.
By taking the average of these results we obtain the averaze amount of
chlorides passed when 10 grms. of NaCl are added to the dietaries.
() Mainpuri Jail . 10 men observed for 33 days passed 83,1477  grms.
(¢¢) Benares Jail . 5 men observed for 79 days passed 3,441'2
Therefore, 6,588'9 divided by 775 gives the average amount of chlorides
-excreted per man daily=8502 grms., or 85:02 per cent. of the added chlorides
of the diet.
Comparison of these results with those obtained with Bengali prisoner
shows a lower percentage of the added chlorides of the diets absorbed.

Thus-—with 15 grms. NaCl (about) added 85 per cent. appeared in the urine.

1] 1‘] b ] bl ar ¥ gﬂ ar A i ¥ i1l an
The explanation of these differences is to be found in the qualify of the
salt in use in the two provinces: the figures for the salt intake in Bengal were
corrected to show the nett amount of chlorides given with the food, while those
-of the United Provinces show the gross amount.

IV.—The Quantity of Famces passed by Prisoners on the United Provinces
Jail Dietaries.

(@) Diet E.
Wheat g I ; A 4 i . « 11} chittacks,
Gram . - . . g - . . . 2 -
Arhar . i ; . : . . ' « 1 chittack.

3 chittacks,

V‘E‘Eﬂbﬂh]ﬁﬂ- " . » . . " '

1 Beientific Memoirs, No. 87, Chapter IV,
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Agra  Jail . 10 men observed for 10 days passed 100'50 lbs. )
" 1] . b 1] 1] »y T ; 1 " 60°45 b
TR e s LD si. e e 167-50 ,, | Ordinary Jail
Benares ,, B ey e B SR 3845 ,, ) sample
i» » 8 " » 6 " " dgre wheat.
Naini " 5 4, s b " 1 2804 "
Lucknow ,, ) EREEE e L e 3525 ,,

Therefore, 47791 divided by 351 gives the average quantity of fmces per
man daily=1"36 lbs., or 21-76 ozs.

I (b) Diet E.

Wheat . . 5 A . . 11} chittacks.

Gram ; : . - : N T First quality of
AI]'-IEI' ® ® - » - - 1 Ghittﬂck, Wh&ﬂ.t.
Vegetables . - - . . X 3 chittacks.

Benares Jail,.—Five men observed for 7 days passed 3465 1bs.=0-99 lb.,
or 15°84 ozs. per man daily.

The contrast between these two results brings out very clearly the great
difference a good quality of wheat makes in the amount of non-digestible
residue that has to be dealt with by the intestinal tract.

(s) Diet 1/2 (E+F).

Wheat : : ; ; . ; ¢ : 5§ chittacks.
Juar : 5 : : - ; . . 7 SR

Gram . . . . . - . . 2F .
Arhar . : . : - - - . 1 chittack.
Vegetables . - : - - . - . 3 chittacks,

Ten prisoners observed for 10 days passed 10875 lbs,, or 1087 Ibs.=1739 ozs.
per man daily.

{d) Diet A.
Wheat . a . 5 - ‘ . A 11 chittacks.
Barley ; . . . ; . . . 3 o
Arhar . 4 - : ; v . : 1 chittack,

Vegetables - : : F ; i : 3 chittacks.

Ten prisoners under observation for 19 days passed 220'8 Ibs.=1-162 lbs., or
1859 ozs. per man daily.
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() Diet G.
Barley . ¢ 11 chittacks.
Wheat ’ . g ‘ : 5 c - 3 i
Arhar . : : ‘ : % : 1 chittack.
Vegetables . : : : . : 3 chittacks,

Ten prisoners under observation for 19 days passed 241-30 Ibs.=1-27 Ibs,, or
2082 ozs. per man daily,

(f) Diet A.
Bajra : - B : i : ; : 12 chittacks.
Uri(l " - . - * . . s E 1]
Arhar & : . . 1 chittack.
Vegetables % ! , 3 chittacks,

Ten prisoners under observation for 10 days passed 1325 lbs.=1'325 lbs,, or
2120 ozs. per man daily.

(7) Diet F.
Juar : : . 4 " . : ; 11 chittacks.
Ul’id - " " . - - " N '3 1
Arhar 5 : X . ; - - : 1 chittack.
Vegetables 3 . . 5 - : 3 chittacks,

Five prisoners under observation for five days passed 4810 Ibs.=1'924 lbs., or
3078 ozs. per man daily.

(k) Other diets in which the total quantity of the dry food-materials
made up 18 chittacks, the amount sanctioned by the Jail Code.

i 8 chittacks,

(¢) Bajra : : : ; : -
Wheat * 5 i . . ; . & ¥
TUrid : i : . ; - & : 2 o
Arhar ; ; : it : . ; i 1 chittack,
Vegetables | . . e U : . 3 chittacks,

Ten prisoners under observation for 6 days passed 76'0 1bs.=1'26 Ibs., or
20°26 ozs. per man daily.
&
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(¢¢) Bajra : : . : : : ; ; 4 chittacks.
Wheat S0l e fea e R
Arhar : : ; : . ; ; : 2 =
Vegetables . . - : v : " : 2

ar

Ten prisoners under observation for 6 days passed 93-07 lbs.=1'55 lbs., or 2430
ozs, per man daily.

(¢47) Bajra : : : : A - : : 7 chittacks.
Wheat : ; : : : g 5 - (¥ e
Arhar . 5 . . . . ; 2 5
Vegetables . : ; : : ; K L A

Ten prisoners under observation for 6 days passed 86:55 1bs.=1"4k lbs., or 22:98
ozs. per man daily.

(£) Wheat = 2 : : : - + : 11} chittacks.
Gram - : : ; ; L . ; - T
Vegetables . - - } X . : E 3 -

Four prisoners under observation for 6 days passed 36'9 1bs.=1'496 lbs., or
23-63 ozs. per man daily.

(v) Wheat : 5 - i : ; ; : 8 chittacks.
Barley : 2 : . . 5 ; (1] o
Arhar : - - . . . 1 chittack.
Vegetables . - - . - - : - 3 chittacks.

Five prisoners under observation for 5 days passed 34°28 lbs.=1'371 lbs., or
21-93 ozs. per man daily.

(i) Wheat ; : - : . 6 chittacks,
Juar - . : ‘ . i S 7 "
Arhar - 2 2 A : = . a 2 i
Vegetables . . - : . ; : - 3 5

Five prisoners under observation for 5 days passed 3490 lbs.=1-396 lbs., or
22-33 ozs. per man daily.

vt} Wheat . & . : . . 3 chittacks,
£
Barley ; + . - . 5 . w1l o
Arhar . . i g i + 1 chittack.

Vegetables F 1 . 4 « 4 chittacks.

Five prisoners under observation for 6 days passed 381 lbs.=1-27 lbs, or
20-32 ozs. per man daily.
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By summing up these results and taking the average we obtain a fairly
true measure of the weight of fresh faeces passed by the prisoners of the United
Provinces when on the full dietaries sanctioned.

The amount works out to be:—

fa) 47791 lbs. feeces divided by 351

(e) 10875 ,, ., wo o 100
(@) 29080 .. ., e . )
(¢) 24180 , ,, R T
EEELA2E0: i s ]
{.ﬂ‘] 43'1“ ¥ 13 1 ik 2:'
(k) 30883 ,, Sanhgn e

which means 1313 lbs., or 2100 ozs. of freces per man daily.

The average weight of freces passed on the jail dietaries of the United
Provinees is 21 ozs., an amount greatly in excess of that excreted by Europeans,
and higher even than the weight of fmces passed by the Benzali or Behari.

V.—The effect of an Increase or Decrease of the Wheat in the Dietaries
on the gquantity of Fresh Femces passed.

Under heading IV (¢) we saw that with Diet E an average of 21'76 ozs.
of fweces was passed per man daily ; what is the effect of increasing and decreas-
ing the quantity of wheat in the diet on the weight of fresh fweces excreted ?

(#) Tnereasing the TWheat.

Wheat . - : . 13 chittacks

Gram . - . i o L

Arr:ar 1& Thittack }ﬂrdiuar}' jail eample of wheat.

Vegetables . e . 3 chittacks

Agra Jail 10 men under observation for 10 days passed . 121:85 lbs,
»n o 3, 2] » T 7 6746 ,,

Therefore, on an average 1'40 Ibs., or 22°43 ozs. of moist fweces are passed
per man daily on this diet. This result should be contrasted with the average
of the first two observations, given under IV (@), on the same prisoners in
Agra Jail. Thus:—

Diet E.+ 1} chittacks of wheat. Diet E.
Apra Jail . 2243 ozs. of fices passed. 20012 oze. fmces passed.

8o that, an increase of 1} chittacks, or about 3 ozs., of wheat in the diet
causes an increase of 2*31 ozs, in the weight of the corresponding fmces ex-

crefed.
z2
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() Decreasing the Wheat.

Wheat ' . - 10 chittacks.

Gram . . ® . . Ei 1 B I

T _ _ 4 A ek Ordinary jail sample of wheat.
Vegotables . . - 3 chittacks

Agra  Jail 10 men under observation for & days passed . 5550 lbs.

D

- e L o . PR e o . 2742
Maim ,, 100 ,, o o it o) . . 8900
Benares ,, 6 . i s - . a8
" ¥ ;FJ ] EE] m ar E Fi i1 - 35113 ¥
i i Al & 5 i G i « 8580 ,,

Therelore, 30460 divided by 251 gives the average weight of moist fmces per
man daily, equals 1-213 lbs., or 1940 ozs., passed on this diet.

Contrasting this result with the average weight of moist faeces passed on
Diet E, we get :—

Diet E. Diet E. leasenad by 11 chittacks of wheat.
21-76 lbs. of fwrces passed per man 19-40 Ibs. of fieces passed per
daily. man daily.

So that, a decrease of 11 chittacks of wheat, about 3 ozs., causes a deerease of
2-86 ozs. in the weight of the corresponding fweces excreted.

We may conclude, therefore, that with ordinary jail wheat the weight of
the moist fieces passed, with Diet E and its modifications, varies directly
with the quantity of wheat in the diet.

What is the effeet of reducing the wheat by 1% chittacks when first quality
of wheat is used P

Wheat . i 3 a i « 10 chittacks

Gram . . . . : b 5 ) _

CRlL 1t
Arbar . . . - . . 1 chittack First quality of wheat,
Vegetables . 7 . : . 5 chittacks ~

Benares Jail . 5 men under observation for 6 days passed . 2731 lbs

= &) ik
) » LT 1 ) n By, 1 « 2620

Therefore, on an average 0-891 lb., or 14°25 ozs,, is excreted per man daily.
Th's result should be contrasted with that shown under IV (&) where Diet E
with first quality of wheat was in use. Thus:—

Dict E. Diet E. lessened by 1} chittacks of wheat.

1584 ozs. of fmees passed per 14°25 ozs. of fmces passed per
man daily. man daily.

_——]
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80 that, a decrease of 1} chittacks, or about 3 ozs., of first class wheat
causes a decrease of 1'59 ozs. in the weight of the corresponding freces
excreted, With ordinary jail wheat the lowering under the same condition
was 2'26 ozs. of fmeces, again showing how very much less waste there is with a
good class of wheat than with inferior samples.

Numerous other observations on the weight of moist fieces passed on vari-
ous diets were carried out, in fact weighments of the feeces were done in every
observation made on prisoners. The results show :—

(#) The large mass of faeces passed with diets composed of the food-stuffs
in use in the United Provinces. The average weight of moist
freces excreted by prisoners on the full jail dietaries is 21 ozs. per
man daily.

(#8) Decrease or increase in any one of the food-stuffs entering into the
composition of a diet is accompanied by a decrease or inerease in
the weight of the corresponding feeces.

(##¢) When first guality of wheat is made use of —the dietaries being
similar in all other respects—the weight of moist fireces excreted
is considerably smaller than when the ordinary jail sample of
wheat is given. For Diet E the comparison is as follows :—

Benares Jail.

Ordinary jail wheat . - . average weight of fieces 1872 ozs.

First gquality wheat 4 : E o EiiieE ) el TRIR A

(iz) The maximum average weight of fmeces excreted in any of the
periods of observation took place when the total quantity of
pulses entering into the dietaries was high. See IV (g) and (&)
(iv) also VI (i) (2wii) and (wxiv) of this chapter.

VI.—The Average Amount of Nitrogen excreted in the Faces of Prisoners
when on the Full Jail Dietaries.

(a) Diet E.
DLE R B 11§ ohittaoks)
Gram 4 4 = . 3 : S
eI : 3 : SR Ordinary jail sample of wheat.

?Egﬂtﬁmﬁ! ' . " F 3 ﬂhittﬂﬂkb
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Weight of fmces. Nitrogen of fmces,
Agra  Jail 10 men observed for 10 days passed 100-50 lbs, containing 596-90 grms,

" w B PRI R L T L
Wit ol b Ty Sy i R B
Benares ,, 6 5 B S o 2845 5 196-66 ,,

R FRE S SN TaeaT
Naimi ., B , - L o 2504 o 12474,
Lucknow, 5 ,, e ol o oh-25 o 12858 .,

Therefore a total of 477-91 1bs, of moist faeces showed 1,914°46 grms. of nitrogen.

The average amount of nitrogen in the freces, therefore, works out to be 0°88
per cent.

by Diet E.
Wheat . . : ; . 11% chittacks
Gram . . & ; . B : .
First lity of wheat.
Arhar . i 5 ; | clut.tack s s S
Vegetables . : . . 3 chittacks 2

Benares Jail—>5 men observed for 7 days passed 3465 1bs. of feeces contain-
ing 15127 grms. of nitrogen, which works out to be 0°96 per cent.

(c) Diet 1/2 (E+F)

Wheat 5 : " . 5 A . . 5% chittacks.
Juar : y - . . . - ; .- -
Gram . . » . - I . . . ﬂ'-’i‘ "
Arhar . : : : ; : . 1 chittack.
Vegetables - - ; . ; « & chittacks.

Ten men observed for 10 days passed Y0875 Ibs. of freces mntammg 58857
grms. of nitrogen, which works out to be 119 per cent.

() Diet A.
Wheat . ] ] . : - ; . . 11 chittacks.
Barley . - § . ! d ! . =y v
Arhar . . ; . - : . . . 1 chiltack.
Vegetables : ; . - : i . . & chittacks,

Ten prisoners under observation for 6 days passed 68'3 lhs. of fueces containing
31764 grms. of nitrogen, which works out to be 1°02 per eent.

T L




175

(¢} Diet G.
Barley . : - . ; i : 4 . 11 chittacks,
R R R s o vl g
Arhar S A : : ¢ . : : » 1 chittacl.
Vegetables ; . e . : : . & chittacks.

Ten prisoners under observation. for 6 days passed 743 lbs. of feeces containing
30524 grms, of nitrogen, which works out to be 0-905 per cent.

(f) Diet A,
Bajra ; : : L 1 - ; s . 12 chittacks.
Urid : ¥ : S . : ¥ L i
.-'*.\l‘]:lilf ' N # ® - B 5 - - ]- ﬁ]’.l'i.t.t:u.'.k..
Vegetables - e AT : - - & « 3 chittacks,

Ten prisoners under observation for 10 days passed 132:50 1bs, of freces containing
64508 grms. of nitrogen, which works out to be 1-07 per cent.

{g) Diet F.
Juar : ; z . P 2 . . . 11 chittacks.
Urid ; ; 4 5 = . . : SR | o
Arhar : - 3 i ; : : i . 1 chittack.
vegﬂtﬂ.l}lés . - = ; & - = . & chittacks,

Five prisoners under observation for 5 days passed 4810 1bs. of faeces containing
181°89 grms. of nitrogen, which works out to be 0'83 per cent.

(k) Other diets in which the total quantity of dry food-materials made up
18 chittacks—the official amount —show the following results :—

SRR W L B T U L 4 Beohithacks.
Wheat . e e R
i s S S SR R
BRI R R B s e i Yoeliikbasl
eiwtanilmgie e 0 o €L o o La e i shitteskn

Ten prisoners under observation for 6 days passed 76:00 Ibs. of fieces containing
343:08 grms. of nitrogen, which works out to be 0-99 per cent.
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i. Bajra . ; - - - - : 4 chittacks.
Wheat . : : . - . : - 9 o
A—ilh-:l-r " B . " - g " = 2‘

xr

Vegetables . . . . . - . ) B

Ten prisoners under observation for 5 days passed 77:57 1bs. of fmces containing
24547 grms. of nitrogen, which works out to be 0°69 per cent.

iii, DBajra . ; - - . . . F T chiltacks.
W heat 3 4 . . s . . . B '3
Arhar 5 ; : . - - 2 T
T.'egelahlﬁi - - d - g : - & -

Ten prisoners under observation for 5 days passed 7208 lbs. of freces containing
262-93 grms. of nitrogen, whieh works out to be 0-80 per cent.

ir. Wheat . . . ; . : . : 11} chittacks.
Gram . : ; ) i o A g a4 il
Vegotables . : . : - - i 3 n

Four prisoners under observation for 6 days passed 35:90 lbs, of faeces containing
11933 grms. of nitrogen, which works out to be 0-73 per cent.

1. Wheat s 5 5 ; 3 : ; % & chittacks.
Barley é ; ’ - . s - ; 6 .
Arhar : : A : ; ; - ) 1 chittack.
Vegetables . ; - : : . - . 3 chittacks.

Five prisoners under ohservation for 5 days passed 3428 lbs. of fmces confain-
ing 11658 grms. of nitrogen, which works out to be 0-75 per cent.

vt. Wheat 5 - - . : z ; 6 chittacks.
Juar . = & 5 ; ‘ . . T
Arhar : : : : ; : : ] A
Vegetables | . : . : . . . L

Five prisoners under observation for 5 days passed 5490 lbs. of fmces contain-
ing 184'75 grms. of nitrogen, which works out to be -85 per cent.

vit. Wheat ‘ g 2 . E ; . - 3 chittacks.

Baddap ™ 50 ] e a et R R
Arhar : : . ; : : ’ ; 1 chittack.
Tl';__?“t:thlEE o 5 : = s ; : 3 chittacks.

Tive prisoners under observation for 6 days passed 35°10 lbs. of fmeces cuntmn-
ing 156'55 grms. of nitrogen, which works out to be 0°90 per cent.
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By summing up these results and taking the average we obtain a fairly
true measure of the average amount of nitrogen contained in the fieces excreted
by prisoners of the United Provineces on the-full jail dietaries sanctioned, It
will be evident from the results shown in detail above, that the percentage of
nitrogen in the fwmeces varies within very narrow limits whatever the diet may
be. We called attention fo this in the work on the Bengal Jail Dietaries, in
which also the variations of the percentage of nitrogen in the freces were small,
even with absolutely dissimilar dietaries.

How do the results of the investigations work out ?

(&) 477-01 lbs. of moist fwces contain 191446 grms. nitrogen.

(#) 3463 ,, , # ) 151-27 ] i
(¢) 10875 5, » = 3 " 588-57 T 1
() 63:30 ,, » 1] " 31764 ) ]
(€) 430 ,, 5, 5 EE [z RS 1 »
Lﬂ 18260 ,, » n i 64503 1 "
() o L e o - 18158 1 2
('&]‘ i. TG00 ¥, N M ] » 34308 » "
{lﬂ i 177 woon » n EE) 24547 " EL
T R e 26293,
%) sv. 3590 , 4 5 3 ey 119-33 " "
Thoo b e il R
[ P T T TR S S 1875 ,
(B) eis. 8810 , . Bl 15635  ,,

Therefore 1,3083¢ , , i 5 5,452-84 i 3

Therefore 1 1b. moist fieces contains 419 grms. nitrogen.
fe., 45576 grms, = a 19

s L

Therefore, the average percentage of nitrogen in the faces works out to be
0-92 per cent.

As the average weight of faeces passed by prisoners on the full jail diet-
aries is 21 ozs.,, = gives the average amount of nitrogen excreted by
prisoners in the fmeces per man daily : this works out to be 54993 grms. of
nitrogen.

We have shown in Chapter ITI, when dealing with the average absorption
from the jail dietaries, that the average protein content of the dietaries was
16:7292 grms. of nitrogen, of which 11'286 grms. -are absorbed, i.e., 54432
grms. nitrogen on the average are excreted in the fmces — a figure approxi-
mately identieal with that determined above, viz., 54993 grms.

Numerous other observations were made on the amount of nitrogen passed

in the fmces when diets were given in which the several quantities of the
2a
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different food-stuffs made up totals other than 18 chittacks. We shall give
-some of the results and see what deductions can be drawn from them.
() Other diets in which the total quantity of food-materials was either
areater or less than 18 chittacks.

Five prisoners under observation for five days.

#, Wheat . . 3 1 - : . . 114 chittacks.
Arhar . : . : : . g . 2 S
Vegetables : - : . ; : : 3 e

Total quantity of feeces — 27-3% lbs. containing 94-57 grms. of nitrogen.

Four prisoners under observation for five days.

ir. Wheat . . ; ; : ; . : 114 chittacks.
Arhar . ; : : : : - : G 0
Vegetables ; : : . : : . 3 .

Total quantity of fmees — 31°47 lbs, containing 83°26 grms. of nitrogen.

Five prisoners under observation for six days.

115, Wheat - : . . c : - . 11k chittacks.
Gram . . : . . = . a5 5
Vegetables g . . i . ; « 3 "

‘Total quantity of feeces—2985 Ibs, eontaining 12514 grms. of nitrogen.

Five prisoners under observation for five days.

'l:E- Wl]&ﬁ.t— ] . ® = - - - ® l-i Ghittﬂ:lis.
Arhar . - - - . . . . 2 +
-‘\'ri‘gﬂfﬁ.lﬂeﬂ L ] L] - L] L] L] 3 ¥

‘Total quantity of freces—-29'69 lbs. containing 11037 grms. of nitrogen.

Five prisoners under observation for five days.

v. Wheat . : i . . . . » 8 chittacks,
Barley : 2 . . ; . . s B A
Arhar . ; . ' - . . « 1 chittack.
Vegotables . . . . . t 3 chittacks.

‘Total quantity of faces—=27°98 Ibs. containing 108'25 grms. of nitrogen.
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Five prisoners under observation for siz days.

ti. Wheat : 2 5 2 % : - » & chittacks,
Barley : ; : . : : . e o
Arhar ; d i : i : : « 1 chittack.
Vegetables . e . ; . : . 8 chittacks.

Total quantity of freces—39'44 1bs. containing 143-17 grms. of nitrogen.

Five prisoners under observation for five days.
vii. Wheat : . g - . . - . 1 chittacks.

Bﬂ.jrﬂ- - . " Ll - 8 - ?‘ i
ﬂ.;[‘]:lal" = = . # . - & 2 [T
Vegetables - v B 2

Total quantity of fseces— 38950 Ibs. containing 14952 grms. of nitrogen.

Five prisoners under observation for two days and four prisoners
Jor three days.

viit. Wheat : . . ; . & chittacks.
Bajra 2 : i . . 4 i
Arhar . : 5 : - 2 s
Vegetables 3 ! . . - . 3 o

Total quantity of fzeces—28'70 lbs. containing 112°67 grms. of nitrogen,

Five prisoners under observation for five days.

1z. Wheat : : 4 2 - ; . 8 chittacks.
Bajm . . . . N . . i 54
Arhar . . - . : ; o "
Vegetables A ; . - . . « B 2

Total quantity of fseces—38'62 lbs, containing 14812 grms, of nitrogen.

Five prisoners under observation for five days.

I. WhEﬁ.t ] - L] L] L] Ll . L] 5 Ch{tEMkS-
3&5“ . s . a - » ¥ ® ? F1
Arhar 0 . * . . . L L EE]

2
-‘lrfgmhlﬁ . " " . . - " . 3 3

Total quantity of:fsees-=29*20 lbs, containing 13199 grms. of nitrogen.
2a?
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Five prisoners under observation for siz days.

#i. Wheat / . : " . - . » 8 chittacks,
Bajra - - - 5 ; s . . 4 4
Arhar : : : . : : i i i
Vegetables - . 3 3 2 i S =

Total quantity of feces—34-21 lbs, containing 13191 grms. of nitrogen.

Five prisoners under observation for siz days.

zii. Wheat ERR N O e
Gram : ; . g . . . . 23 o
Arhar : : : : : ; . . 1 chittack.
Vegetables : : : . ; 5 . 3 chittacks.

Total quantity of faeces—35:80 Ibs, containing 138:52 grms. of nitrogen.

Five prisoners under observation for six days.

rifi. Wheat : : . . - . : . 10% chittacks,
Gram : : ; : : : : . 2 o
Arhar : : ; : : : : -1 chittack.
Vegetables : : . . : ; . 3 chittacks.

Total quantity of freces—2620 lbs, containing 11178 grms. of nitrogen.

Five prisoners under observation for siz days.

aiv. Wheat : A i . - : - « 101 chittacks.
Gram : - : : : ; : . 2 o
Arhar : . : ; : : : . 1 chittack.
Vegetables : : : : 7 - . 8 chittacks.

Total amount of frces—38'13 lbs. containing 151-59 grms. of nitrogen.

Five prisoners under observation for six days.

zv. Wheat . . i : : ! . . 5 chittacks.
Bajra : : ; : : 2 ‘ . 4 »
Arhar i ; ; : ; - a ) 5
Vegetables . : . : : g )ie 3 »

Total quantity of freces—26-85 lbs, containing 119°07 grms. of nitrogen.

o
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Six prisoners under observation for five days.

zvi. Wheat : i . LY . . « & chittacks,
Juar . . . . . . . - | =
Arhar : . ' . : : - e, i
Vegetables : ; ! - . : e 2

Total quantity of feeces—23*77 Ibs. containing 104'57 grms. of nitrogen.

Five prisoners under observation for siz days.

rrii. Wheat 5 . - . . ; : . 8 chittacks.
Bajra 4 - . . . . : ALl 5
Arhar . . ‘ . . . : o F o
Vegetables ] ! ; F ; : =

3

Total quantity of feeces—26:89 Ibs. containing 143:29 grms. of nitrogen.

Five prisoners under observation for siz days.

zviti, Wheat . ; - . : . . . chittacks.
Juar , . . : : : : e L M-
Arhar - : p ; - ! 5
Vegetahles - . - : - - . &

LH

Total quantity of feeces—17-41 1bs. containing 11545 grms. of nitrogen.

Five prisoners under observation for five days.

xiz. Wheat - 5 . : - : . . 8 chittacks.
Juar - . . : : . ; i 6 o
Arhar T s ot T g W
Vegetables - : . B -

Total quantity of foeces—19°47 Ibs. containing 101'24 grms. of nitrogen.

Five prisoners under cbservation for siz days.

xz. Wheat . . 8 chittacks.
Barley A s LGN N )
Arhar . . : : . : ; o B
Vegetables : - - : . : . B

b H]

Total quantity of feeces—388'00 lbs. containing 15167 grms. of nitrogen.
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Six prisoners under observation for twelve days.

xxi. Wheat . - : 5 . ; : « 11} chittacks,
Arhar . . . . : : ; . o 2 a
Vegetables . : . : : ' : wi g o

Total gquantity of freces—46-35 lbs, containing 224'54 grms. of nitrogen.

Five prisoners under observation for four days.

xxit, Wheat : ; ; . : - : « 0 chittacks.
Juar 3 . i - " 4 . pe o
Urid . : ; . i 5 4 B o
Gram . ‘ : - 4 ; 3 B N
Vegetables . : ; ; ; : ' s o

Total quantity of feeces—39-15 lbs. containing 145°50 grms. of nitrogen.

Five prisoners under observation for four days.

zxiif. Wheat i . : . ] : ! + 113 chittacks.
Arhar : : . : ; ; o K
Vegetables . 2 ; . . . . - "

Total quantity of freces—23+43 1bs. containing 10050 grms. of nitrogen..

Five prisoners under observation for four days.

raxiv, Wheat ; . . : : ; . « 5 chittacks.
Juar . : - . ; . . : 4o B T
Und . : ; - 2 i
Gram , i - : - - - . o o
Vegetables . i - : : - : » B 5

Total quantity of feeces—=55'41 lbs. confaining 152-24 grms. of nitrogen.

Five prisoners under observation for secen days.

rrv. Wheat ‘ 4 - ; . . - . 114 chittacks.
Gram : o . - : . . B b N
Arhar - : ‘ : . : c . 1 chittack.
Vegetables . - . & . 3 chittacks,

Total quantity of freces—54:06 1bs. containing 196'04 zvms, of nitrogen..

S -

e T
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Five prisoners under observation for seven days.

zrei. Wheat ; ; : 3 :
Gram . : d : - - :
Al’h“ " " - ® . -

Vegetables . . :

*® -

; . 13} chittacks.

. - 24 1"

1 chittaclk.
3 chittacks.

Total quantity of feeces—67-46 1bs. containing 230°57 grms. of nitrogen.

Five prisoners under observation for seven days.

zxvis, Wheat . . .
Gram - - : ;
Arhar ; : : ; : F
Vegetables . - .

* - L3

‘ . 104 chittacks.

. v 24 i

3 . 1 chittack,
& ehitfacks.

Total quantity of freces—47-42 lbs. containing 18983 grms. of nitrogen.

‘We have in these 27 observations sufficient material from whieh to obtain
-a fairly true measure of the average weight of fweces passed per man daily, the
average amount of nitrogen they contain and the percentage of nitrogen
in the feces, when diets are made use of in which the total weight of the dry
food-stuffs is either greater or less than the amount sanctioned by the Jail

Code.
The results are as follows :—
dlﬁiﬁa?rlﬁzrmhr
=
duys.)
i P i 25
il 5 - 20
L e . 2 30
ir . > 3 . . 4 5 25
v : M 0 e 25
vi . e P ; N a0
ot ga £ ey et e B : 25
viii S e L - 2
iz . . . 5 . . & . 25
T . . : . - = 25
5 . : - 30
=3 4 . ; . . . . 30

Taotal weight Total nitrogen

of fmees. of fmecs.
Ibs. grms.
s | 04T
ala7 326
2085 i 12514
20:60 11037
2708 10825
3944 14317
3950 149 52
2850 | 11267
862 14813
£0-20 15199
8421 131-91
3580 138852
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di _Fgcbur i’nrh =
‘ofal ight tal ni I
g Lo | W R i
| for samber of Ik
| day’a:l, 8 8. Erma.
T R L R e 30 25-a() 11178
Tiv [ &0 3813 151-59
O ) L 30 2683 11907
oalor ey B 0 S e R B, l a0 8577 104'57
wii . ; | 30 2689 14329
|| PR S | 4| 30 1741 11545
sz . o R e O 25 1947 10124
SR e - LT | o 30 8390 | 15167
I . 5 . . : - : 72 4835 $34-54
B e 4o R LA R 20 3015 14550
[
xxiii . A 3 5 & : . il 20 2343 100-50
iv . - 2 . - . : 20 3541 13224
XV . . : - : : - - a5 54006 19604
v . 2 F : : - 5 : a3 Bi46 28057
i . ; FARE e L | 35 4742 180°53
Adding these results together we get :—
‘ Tutn! weight | Totu.'l mt_rn-;o:
Factor for division. farcea, Lo,
]1:-'1 J grm;..
TR e z | |
o7 R RN LAt L S 91774 | 869597

Therefore, (1) The average weight of fweces passed is 117 Ibs. or 1872 ozs.
per man daily.
(2) The average quantity of nitrogen in the fieces is 4°70 grms.
per man daily.
(3) The average percentage of nitrogen in the fweces works out
to be 0'88 per cent.
Contrasting these results with those obtained when the full jail dietaries
— 18 chittacks of dry food-materials—were given, we find the average weight
of the moist faeces passed, and the average amount of nitrogen contained in the
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feeces are both lower: this is what would be expected as in the great majority
of these 27 observations the total weight of the dietaries was decreased.

On the other hand, the percentage of nitrogen in the fmces is practically
identical with that shown by the faeces when the prisoners were on the full jail
dietaries, piz., 0°88 and 092 per cent. respectively.

This again affords further proof of the constancy of the relative amount
of nitrogen in the faeces, however different the dietaries may be.
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CHAPTER IX.

The Relationship of Food to Physical Development.

In our report of the work on Bengal Jail Dietaries we discussed at some
length the problems in nutrifion raised by Chittenden. We are exceedingly
interested in the question of the degree of nitrozenous interchange essential for
the proper well-being of the body, and on the effects of a low level of protein
metabolism. We have therefore tried to take advantage of every opportunity
this work on the food-stuffs of India affords of obtaining evidence of the effect
of food on the physical condition of the different races and tribes with whom
we have had to deal,

From the evidence we were able to collect in Bengal from observations on
students, servants, prisoners, inhabitants of Lower Bengal, Beharis, and on the
different hill-tribes around Darjeeling, we arrived at the conclusion that an
intimate conneetion exists between the physical development and general well-
being of a people and the level of nitrogenous interchange they attain, and that
diet is a powerful factor in determining the position of a tribe or race in the
scale of mankind. 'We found that, as was the case with the inhabitants of the
plains in Bengal eo with the hill-tribes around Darjeeling, variations in the
amount of nitrogenous metabolism appear to be the determining factor of the
several causes that go to relegate, fix and maintain the position of a people,
tribe or race in the catezory of men. We showed with regard to the scale of
relative physical development, vigour and general museularity, that the position
of the different races of Bengal was easily fixed. We gave the following list!
showing the position of the different races or tribes and also indicating the

average levels of nitrogenous metabolism attained :—
Nitrogen metabolised per kilo

of body-weight.
. Bhutias,—Nepalese Bhutias . - . 042 grm. (highly animal diet).
Tibetan and Bhotan - - - . 036,
Sikkim Bhutias - : . . « 025
it. Nepalese s : a i g o 0718 to 025 grm.
it7. Beharis - . . g . . 0°145 grm.
ir. Bengalis and Ooriyas . i - . 116

We have no intention of going any deeper into the discussion of
Chittenden’s views at present : suffice it to say, our work on the different races
and tribes of the provinces of India that we have investizated has afforded
ample evidence to force us to the conclusion that, in the growth and develop-
ment of an individual, tribe or race, parsimony in nutrifion is, physiologicaliy,
a false economy.

1 Scientific Memoirs, No. 37, page 323.
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We shall now endeavour to bring forward the evidence we have been ahle
to obtain amongst the inhabitants of the United Provinces of the rile played
by diet in the general development and well-being of the people.

This we shall take up under two headings :—

I.—The evidence afforded by prisoners in the United Provinces.
11.—The evidence afforded by information collected from regimental
medical officers and from cther sources.

I.—Tug EVIDENCE AFFORDED BY PRISONERS IN THE UNITED PROVINCES.

‘We have shown that the jail dietaries of the United Provinces permit of
an average nitrogenous interchange of 11'286 grms. of nitrogen per man daily.
Contrasted with the prisoners in Orissa, Lower Bengal or Behar, this level of
protein metabolism is very much superior. In Orissa and Lower Bengal we
found that the average absorption was about 7'5 grms. and in Behar 95 grms.
of nitrogen per man daily. The jail dietaries of the United Provinces are
therefore very much superior to those in force in Bengal.

It would be a mistake, however, to suppose that the average dietariesof the
mass of the population outside the jails is on a par with the jail dietaries, or
that the inhabitants of the province attained on the average a level of nitrogen-
ous metabolism of 11286 grms. of nitrogen per man daily. Such a supposi-
tion would be far from the truth.

This level of protein metabolism amongst prisoners is mainly due to the
large quantity of wheat given in their dietaries.

The poorer classes and small cultivator cannot afford to live on wheat to
anything like this extent; bajra, juar, makka, marua and barley are all made
use of in different parts of the Province as the staple food-stuffs, wheat, as
the principal item of the diet, being largely a luxury. It follows, therefore,
that the degree of nitrogenous interchange possible must be considerably lower
amongst the inbhabitants in general than obtains with prisoners. Just what
level of protein metabolism the average inhabitant of the United Provinces
attains we are unable to state definitely ; but, from the knowledge of the per-
centages of absorption possible from the several food-materials, and from diets
investigated, similar in type to those in general use, it may be accepted that an
average of 9 to 95 grms. of nitrogen is metabolised daily. This amount is
decidedly superior to what was found for the level of nitrogenous metabolism
with the Bengali and Behari, »iz., 6 grms. daily in the case of the Bengali and
8 grms. daily in the case of the Behari.

The following note from the Imperial Gazetteer of India affords some
additional information on the food of the inhabitants of the United Provineces

2819
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“The two principal meals are taken in the morning and evening and consist
.of unleavened cakes called chapatis, made of flour of wheat, barley or millet
(bajra, juar or marua), according to the means of the consumer. With these
are eaten vegetables and pulse cooked with clarified butter (ghi). Riee is often
substituted in the central and eastern districts, but is less used in the West,
except by the well-to-do. Sweet cakes are eaten in the middle of the day or
early afternoon and often af the evening meal. Mutton and beef are uni-
versally used by the Musalmans, and mutton by the high-caste Hindus of the
Saiva sects, and by the lower caste Hindus when they can afford it, The
poorest classes make their principal meal in the evening, and in the morning eat
some parched grain or gram in the western districts, barley or rice in the eastern
and maize everywhere. Mangoes and, where found, the mahua flower (Bassia
latifolia), form an important addition in the hot season. Potatoes are com-
monly eaten in the hills, and their use is spreading in the plains.”

“In 1901, out of total population of 47,601,782, Hindus numbered
40,691,818, or more than 85 per cent.,, and Musalmans 6,731,034, or 14 per
cent. The Musalmans dwelling in the Provinces are more prolific than the
Hindus, and longer lived, partly because, on the whole they are better off,
.enjoy a more liberal diet, form a large proportion of the total in the more
prosperous western districts, do not practise child-marriage largely and allow
re-marriage of widows.”

What evidence is there that the ecffect of the higher level of protein
metabolism amongst the inhabitants of the United Provinees is to the advan-
tage of their physical development and general well-being ?

From observations on representatives of the inhabitants within the prisons
where investigations were carried out, we would have no hesitation in saying
that, compared with the same classes in the jails of Lower Bengal, on the
average the inhabitants of the United Provinces are on a distinetly higher
plane of physical development. The general muscularity of the body is de-
cidedly better and their capabilities for laboar are greater. They are smarter
on their feet, more brisk and more alive to the incidents of every-day life,
and they do not present such slackness and tonelessness as one is accustomed
to observe in the people of Lower Bengal.

The body-weight, and what is in reality of most importance, the actual
quantity of protoplasmic tissues, is also on a higher scale of development,

The average weight of the inhabitants of Bengal, including Behar, has
been estimated at 50-0 kilos.!

From observations on weighments of over 2,000 prisoners in the jails of
the United Provinces, the average body-weight of the prisoner may be accepted

1 Scientific Memoirs, No. 34,
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to he about 54 to 56 kilos. Taking the average hody-weight at 55 kilos and
the protein metabolism at 925 grms. of nitrogen per man daily, this would
mean a daily interchange of 0168 grms. of nitrogen per kilo of body-weight,
as compared with 0-116 grm. per kilo of body-weight in the case of the Ben-
gali and Ooriya, and 0-145 grm. with the Behari.

The prisoners of the United Provinces with their average level of 11286
grms. of nitrogenous metabolism show an interchange of 0°205 grm. of nitro-
gen per kilo of body-weight, compared with 0151 grm. of nitrogen in Bengali
prisoners and 0'173 grm. of nitrogen in Behari prisoners per kilo of body-
weight.

It may, therefore, be accepted, so far as the evidence afforded by prisoners
goes, that on an average they attain a protein metabolism of 0°205 grm. of
nitrogen per kilo of body-weight (a quantity very much in excess of what
Chittenden would consider sufficient, riz., 0°12 grm.) ; that the average body-
weight may be taken at 55 kilos.; that the average level of nitrogenous meta-
bolism attained by the general population of the provineces is about 07168 grm.
of nitrogen per kilo of body-weight ; that the people of the United Provinces
are better fed, better developed physically, more capable of hard work, hardier
and more alive than the average inhabitant of Bengal of the same class.

The United Provineces contain several of the different tribes or races that
have been found suitable for warlike purposes. Thus, there are the Brahmins,
Rajputs, Jats, ete., and others who present the necessary characteristics and
qualities that go to make up the soldier. We shall have more to say on these
races under our next heading ; all we need say at present is that the evidence
would clearly point to a close relationship between the level of protein inter-
change and the degree of physical development to be expected. Practically
all other explanations, that have been put forward to account for the poor
physique of the races on a low level of protein metabolism, can be successfully
met by a comparison of the inhabitants of the United Provinces with the people
of Bengal. FEarly marriages, actinie rays of the sun, sexunal excesses, ete., are,
to all intents and purposes, the same in the United Provinces as in Bengal,
Climate does differ in the two provinees to some extent : in Bengal the tempera-
ture is lower and humidity higher than in the United Provinces; but, while
the climate of the United Provinces is on the whole perhaps less depressing
than that of Bengal, the difference is not such as to be able to account for ilie
well recognised characteristics of the Bengali and those of the fighting races
of the plains of Agra and Oudh. We have nothing to add to what has already
been pointed out' with regard to this exeept to affirm again our stroug belief in
the efficacy of aliberal diet, and more partieularly a sufficiently liberal degree

! Boientific Memoirs, No. 87, page 210,
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of nitrogenous interchange, in the formation and development of those attri--
butes and qualities of mind and body that are alike the pride of the soldier and
the envy of inferior races.

IT.—TuE EVIDENCE AFFORDED BY INFORMATION COLLECTED PrRoM REGIMEN-
TAL MEDICAL OFFICERS, AND FROM OTHER S0URCES.

No explanation other than diet would appear to meet the conditions met
with in a comparison of the inhabitants of the provinces of Bengal and the
United Provinees living in the great plain that extends from the sea northe
west to the boundaries of Oudh. The manners, customs, veligion, caste rules,.
ete., are much the same amongst the samesects throughout : the climate except
for a greater humidity in Lower Bengal for a few months in the year does not
markedly differ in the United Provinces and Behar, and early marriages,.
except among Musalmans, are practised all over this area. Yet, we find that
Bengal provides no recruiting areas for the Indian Army, whilst even in the
United Provineces only certain tribes are recruited from ; other tribes, living in
the same place, subject to the same customs and caste rules, being passed over
in the selection of soldiers.

We know that there may be instances in which non-selection is to be
ascribed to causes other than the non-possession of the necessary manly quali-
ties and martial spirit, and in which, therefore, the fact of a tribe or race not
forming a source for the supply of fighting matlerial may be no true criterion of
the physieal development and the general manliness of its individual members.
On the other hand, it will be admitted that as the material at present selected
from is exceedingly good, there must have been some reason why those parti-
cular tribes were preferred in the first instance.

Accepting, therefore, that the tribes recruited from for the Indian Army arve
superior in physique, courage, boldness and general manly vigour to the ordi-
nary population of the United Provinees, it appeared to us a question of
some importance to aseertain, if possible, the dietaries on which this superiority
has been attained.

For this purpose we collected information under the following headings
from the medical officers of over twenty regiments :—

i, The food-stuffs made use of by the different classes or races represented
in the regiment.
it. Information as to the food-stuffs made use of by these representatives
when in their own homes, i.e., before becoming soldiers,
iii. Whether animal food in any form, milk, eggs, fish, ete., enters into
the dietaries of the different tribes in their own homes,
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iv. Information as to the physical development, height, chest girth
and body-weight.
We shall take up the information obtained in this way under the headings
of the several races or tribes represented in the different regiments—

1. Jazs!
The food-stuffs made use of by the Jats in their homes during the import-
ant early years of life when growth is taking place are :—

Bread made from wheat, bajra, juar and other cereals. Rabri, prepared
by mixing bajra with buttermilk. Dals and vegetables of all
kinds. Rice, seldom eaten in any form. Milk, curd and ghi
(elarified butter) are used to a fair extent as the majority of the
families from which recruits would be obtained are able to keep
their own cows and buffaloes.

Animal food enters to a very limited extent into the diet of the Jats in
their homes. Mutton, goat’s flesh and eges are partakenof very
sparingly—on the average once or twice per month, and usually
on the occasion of some religious festival.

Sugarcane and sweets are eaten fairly extensively.

This is practically a vegetarian dief which, on an average, would permit
of a protein metabolism very little higher than that of the general population
were it not for the considerable quantities of milk and curd that the Jats con-
sume. The nitrogen of milk is easy of absorption and, taken in fair quantities,
would raise very considerably the level of nitrogenous interchange.

In the early years of life up to when they enlist, milk forms an important
item of their dietary, whereas, the amount of animal flesh or even eggs par-
taken of is small. After enlisting the men continue to drink milk, even
though they have to purchase and pay for it out of their own pockets.

We may conclude, therefore, that the Jat is on a somewhat higher level of
protein metabolism than the average inhabitant of the United Provinces, and
being better off will be able to afford a more liberal amount of wheat in his
diet.

Physical development.— The Jats on the whole are fairly well developed.
Height 68 to 69 inches, chest-girth 34 to 36 inches, the average weight one
officer returns at 150 lbs., but this is probably too high.

The medical officer of a Jat regiment states that as a class they appear to
pick up any infection easily, and that their alimentary canal is readily disturbed

! For information on the Jats we are indebted to Captains H. P. Cook, LM.S, A. H. Howlett, L.ALS.,
and C. L, Sowdenlet, LALE,
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by changesin diet. Their soldierly instincts are undoubtedly great ; and
though not so sturdy as some of the other races of northern India, their elaim to
be regarded as good fighting material is valid.'

2. BrauMINg® RECRUITED FROM THE UNITED PROVINOES.

The food-stuffs of the Brahmins.-—Children are suckled for the first three
years of life; milk of the cow, buffalo and goat is also given in addition. Ghi
(clarified butter) is added to the milk from the age of 18 months ; rice or bread
from two years and dal after three years of age.

Meat is never given before the age of seven or eight.

Adults in their own homes.—Bread made from flour of the different
cereals. Different dals. Sometimes rice in small quantities.

Milk is taken very freely.

Meat is taken very rarely, i.e., two or three fimes in a year. Many men
never touch meat and only very few take it oftener than onee in a fortnight.

Eggs are never eaten and fish very rarely.

Fresh vegetables are taken every day or every second day, taking the place
of dal as a rule.

This diet is therefore very much the same as that of the Jats and would
allow of a similar degree of protein interchange. The Brahmins belong to the
highest caste amongst Hindus and are, as a rule, considerably better off than the
average inhabitant, so that, besides being able to provide themselves with plenty
of milk, a large proportion of their bread is made from wheat flour, the inferior
cereals, bajra, juar and other millets forming a smaller proportion of the diet.

On the whole we may accept it that the dietaries of the Jats and Brahmins
are pretty much the same and of practically equal value in their protein
element.

Physical development.—The medical officer of a class Brahmin Regiment
writes :—* On enlistment the average height of recruits is 69} inches and the
average chest measurement (full expansion) 86-7 inches. The men, however,
are not very muscular until they have been through a course in the gymnasium
when they put on muscle rather better than the men of most regiments. By
the fime they have finished their preliminary training their physique is very
good.
T In some respeets their stamina does not seem to be very good, but I am
inclined to think this is more the result of their habits than of their diet. A
larze amount of debility seems to be bronght about by the men, when fatigued

! The Fighting Races of India : Bonarjes.
* For information on the Brahmin we are indebted to Caplain B. C. Macwalters, I.M.5.
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going without food rather than eook it, as their caste rules require them to do.
On manceuvres, when the weaklings are left behind, the men of this regiment
stand hard work very well.”

3. BaJruTs.!

Rajputs are roughly divided into two classes, Eastern and Western. The
former are chiefly drawn from Cawnpore, Allahabad, Benares and Lucknow
districts, while the latter and better physical type of Rajput is drawn from
Agra, Delhi, Rohtak, Hissar, Nabba, Patiala and Gurgaon districts. These
two sections differ somewhat in their caste rules and food; the Western
Rajput tending fo be more elastic in observance of caste obligations, and hence
more amenable to changes of diet when directed. In some Rajput regiments
the Eastern Rajput is no longer recruited. A great portion of the Rajputs of
the Punjab has been converted to Mahomedanism, and have thereby lost their
distinetive character as Rajputs. Some of the best Punjabi Mahomedan clans
being nothing more than Rajput Mahomedans.

Food-stufls eaten in their homes— (i) Fastern Rajputs.—Wheat and other
cereals, juar, bajra, ete. Rice is made use of to some extent.

Gram and other dals : Makka or maize and vegetables. Milk and ghs
are taken freely.

Little meat or animal food is eaten by the Eastern Rajput, although all
Rajpuls are meat eaters when the cost can be afforded.

(1) Western Rajputs—Wheat, maize, and other cereals. Dal and vege-
tables of all kirds, also milk and ghi are freely partaken of.

Flesh of goat, mutton, chickens, fish and eggs are all made use of by the
Western Rajput in varying quantities, Roughly 75 per cent. of this class
partake of meat.

The dieting of the Western and better type of Rajput is therefore
decidedly superior in assimilable protein to that of the Eastern Rajput. The
effect of even a small amount of animal food per day makes a considerable
difference in the level of nitrogenous interchange., Tt is significant in
connection with this that one medieal officer speaks of the Western as superior
to the Eastern Rajput, while another medical officer of a Rajput regiment
volunteers the important information that Eastern Rajputs are no longer
recruited for the particular regiment to which he belongs.

The dietary of the Western Rajput is probably superior in the amount of
assimilable protein it offers to either that of Jat or Brahmin,

! For information on the Rajput we are indebted to Captaine W. L. Watson, LM.S, and IN €. Graham,
IME.
20
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Physical development.—Generally speaking the physique of the Rajput
may be taken to be average in type—

Height (average) . : : : ; . . B7 to 68 inches.
Oliesbagith . . o e o s (7 <
Weight . ' . . ; : . . . 147 to 154 lbs.

The farther west a Rajput is, the less he is under Brahminical influence ;
the closer to Benares, the more priest-ridden, superstitious and punctilious is
he in regard to his religious customs. All Rajputs will eat flesh (except
of course forbidden flesh), and do not object to the flesh of wild boar,
though he will have nothing to do with the common domestic pig. There is
no doubt that the western Rajputs make far better soldiers than the Eastern :
one reason advanced is that the former is far more pure-blooded than the latter ;
on the other hand, the differences in diet and in the consumption of animal
foed by the two classes would appear to be a more important determining fac-
tor. “The Rajput makes a good soldier, but is easily depressed and knocked out
of tune by failure and defeat. He is willing to go anywhere and do anything
when things are well, but the dogged pertinacity, the spirit which refuses to
recognise defeat, the capacity to arise above failure, are not his.” (Bonarjee :
The Fighting Races of India.)

The Rajputs are of peculiar interest from our standpoint as they are the
modern non-Brahminical and more or less pure-blooded representatives of the
early Aryan immigrants into India. The history of these people would seem
to show that the closer the adherence to original caste rules has been the less in
evidence at the present time are those qualities essential to the soldier. As we
have seen with regard to Hindu Rajputs, the eastern branch, or those most
under priestly influence, and therefore conforming more closely to the Brahmins
in manners and customs, is regarded as considerably inferior for recruiting pur-
poses to the western branch in which the caste rules are much more lax and in
which animal food materials are more freely partaken of. This divergence
from the original Hindu manners and customs is still greater in thsse portions
of the Rajputs which have been converted to Mahomedanism.

Thus the Sials are a tribe or caste of Rajput Mahomedans who were con-
verted to Islam in the 14th century, They are a fine race, brave, self-respecting,
and hardy, with considerable pride of race. Physically, they are big and strong
men, rather rude and rough in their demeanour. The Tiwanas, Gondals, Chibbs,
Kharrals, and Bhattis are all of the Rajput stock. These tribes offer splendid
material for those regiments that enlist Panjabi Mahomedans.
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4, DoGras.!

The Dogras are a Rajput race of Highlanders, preponderatingly Hindu by
religion. Their country is most fertile yielding large quantities of various coreals
and fruits. The hills abound in eattle of good breed, and agriculture is carried
on with intelligence and care, producing large erops.

Ethnologically the Dogras are of the same blood and race as the Rajputs of
the plains : the main difference between the Dogras and the Rajputs of the
Punjab and Rajputana is that the former have a keener sense of national pride
and a higher feeling of national integrity. They are on the whole of finer
physique than the plain Rajputs. Dogra recruits, caught young, while there is
yet time for good physical development to take place, soon fill out with liberal
feeding, drill, and systematic exercises. The general appearance of a Dogra
regiment leaves nothing to be desired. ‘¢ Their steady and resolute, though not
showy, courage, renders them very reliable soldiers, and they justly enjoy the
reputation of being among the best fighting material to be found in the country.”
[ Bonarjee.]

Food-stuffs.—The Dogra eats wheat and other cereals, particularly maize
and bajra. The men from Jammu and Kashmir eat rice also.

Dal of all kinds and vegetables are used.

Milk, ghi, curds, buttermilk are partaken of freely.

The strictest sects do not, but many Dogras do, eat fowls and eggs, If
they can afford it, Dogras eat meat frequently and game when obtainable.

This diet is on the whole a fairly good one and much superior to diets of
the Bengal type, or even to most of those in force in the United Provineces.

Physical development.—The Dogra amongst the great fighting races is a
small man of moderate physique. Average height 67 to 68 inches. Average
chest measurement 34 to 36 inches. No records of body-weight are available.

The value of the Dogra in the fighting line is well-recognised and requires
no comment from us. In connection with this point, however, we might draw
attention to the fairly liberal degree of nitrogenous interchange permitted by
the type of dietary in use, and to the considerable proportion of animal food
entering into the diet.

5. Jar S1kHs.?

Recruited from the “Malwa” District around the Sutlej. The Jat Sikh
is mainly a wheat-eater, but supplements this with dal of all kindsand different
vegetables available,

! Wo areindebted to Caplains M. J. Quirke, L.M.8,, and A, Cameron, I.M.8,, for information on Dogras.
# We are indebted to Major C. €. Wimberley, IM.5., and Captain W. P. C. Williams, I.M.8., for inform-
ation on the Jat Sikh,
2 o2
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Although wheat is the staple food, in their own homes they also eat bajra,
maize, juar and other inferior cereals; when these form the main items, how-
-ever, more milk, curd, buttermilk and ghi are taken in addition.

Goat’s flesh, mutton, venison, pork, and occasionally hares, porcupine, ete.,
are all eaten when proeurable, but not in large quantities.

Milk, phi, curds, buttermilk are largely consumed, as all are agriculturists
and peasant proprietors with buffaloes and cows in their possession.

Eggs are rarely eaten, as few of them keep fowls.

Fish is used by such men as live near rivers, but does not enter largely
into their dietary.

The dietary as outlined above is distinctly of a superior type. Being
agriculturists and peasant proprietors a full sufficiency of all the food-stuffs
available from the land is ensured, and the addition of a free supply of milk
to a fairly liberal diet in other respeets, particularly in animal food, would
mean a high level of protein interchange.

Physical development.—**Jat Sikhs as a class are late of development, and
recruits of 18 to 19 years of age are often lanky, undeveloped looking lads.
As a rule they have well shaped chests with good expansion and plenty of
‘hone.” They rapidly develop into men of powerful physique under a course
of drill, gymnastic, ete., with a liberal diet.”

Avwerage height - : : : . . 65-69 inches,
Average chest-girth . : : . . . 33-35
Average weight - : ; : : - +» 140 to 150 lbs.

The Jat Sikh is admittedly a fine example of the fighting races who have
-earned their reputations on the Indian Frontier, or where courage, stamina and
maniy qualities are absolutely essential. *Taken as a whole, the Sikh is one of
the finest types of man to be found in Asia. He is independent without being
insolent, resolute and firm in character, remarkably free from the petty bias and
prejudices which run rampant in a land of prejudices like India; respects himself
and, as a consequence, commands the respect of others ; is a soldier by instinet
and tradition ; regards cowardice as worse than crime ; and with his splendid
physique and well-bred ways is altogether one of the finest of Oriental
races.” (Bonarjee).

6. Tue SIKH."

The two classes of Sikhs considered in this note are Labahnas and Muzbies.
Their food and general habits appear to be identical.

1 We are indebted to Captaine R. B. Seymour Sewell, LM.8., A. Cameron, LM.B..and W. P. C. Williams,
LM.&., for information on the Sikh.
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(i) The food-stuffs made use of in the Regiment.

(a) Recruits.—All recruits are fed in one Recruit’s mess, The food and
«quantities per recrnit are as follows :—

Milk . . : . f - . b chittacks equals 10-2 ozs. every day.
Ghi . - : g ! . 2 oze, per day.
Monday . ; y 3 . : { Wheat flour 12-14 chittacks.
Wednesday : : : : : Z Dal w1 u
Baturday . i : é . =~ Vegetables  q. s

Wheat flour 12-14 chittacks,
Toesday : : : : ; . | Mutton e i
Friday . - ; : ; - | Dal 13 o

| Vegetables q. &
Wheat flonr 12-13 chittacks.

Thursday . . . : . + | Sugar 1  chittack.
Sunday . . - : g .} Ghi 1 "
Dal 1-2  chittacks,

Vegetables Qs &

The vegetables are either fresh green vezetables or potatoes. In addition
to above, recruits frequently purchase other delicacies out of their pay and on
an average consume 16 ozs. of milk daily.

(4) The ordinary trained Sikh takes two meals daily—morning and
evening, The ordinary articles of diet with their approximate quantities are
as follows :—

Milk - : . : : : : - . 16 ozs. daily.
Flour (wheat) . : : - : . . v 2o
Ghe . . 5 : - : : : ‘ S R e R
Dal z : : : : : : . bl e
Vegetables : Potafoes . - - - - . - e,

Rice.—Six to 8 ozs. is taken oceasionally as a change; when this is done
less wheat flonr—about 16 ozs.—is unsed.

Meat : : ; g . 16 ozs, taken two or three times a month
Rum - . . . ; . 31 ozs. per man daily.

(i2) The food-stuffs in use in their own homes, i.e., before becoming soldiers.
(«) Children.—Children are usually breast-fed for about 2% years. After
the age of 14 years the mother’s milk is supplemented by fresh cow’s milk
diluted with an equal quantity of water, Towards the end of the period of
suckling the child is given a morning feed of curdled milk—a sort of junket—
4 ozs. daily,
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(b) At 2% years of age the child is weaned. He is then given four meals
a day consisting of the following food-stuffs, roughly in the quantities given
below :—

Milk . : ; : . : . B ozs. and npwards.
Curd 2 ,, only at morning meal.
Wheat 5 :

Rice . ; ; . . . &
Dal ! : ; : : ; LT
Sugar 2
Vepetables &
Ghi 1

At the age of 3 years the child begins to take meat in small quantities—
usually two or three times a month.

(¢) Young adults living in their viliages take much the same food as the
ordinary soldier Sikh. However, they usually drink more milk of cows,
buffaloes or goats. Cows and buffalo’s milk is generally boiled, goat’s
unhboiled.

The various kinds of animal food that enter into the dietaries of the
Sikhs in their own homes are :(—

Commonest, goat’s flesh, oecasionally mutton.

Fowls are eaten, but only male fowls.

Venison, bacon, eggs, duck, pigeons, fish are all partaken of when awvail-
able. The better off the family happens to be the greater is the average
amount of animal food in the dietary. Beef is never made use of.

It will be evident from the above notes and from what has been said with
regard to the Jat Sikh, that the splendid reputation the Sikh regiments of India
have acquired has not been made on dietaries affording a low level of protein
metabolism ; but, on the contrary, that the nitrogenous interchange possible
from their diet scales is quite on a par with that of European soldiers. The
Sikh is, perhaps, the best known outside of India of the martial tribes of the
plains : it is therefore of interest to learn something of the dietary on which he
lives. From all that we ecan discover, difference in dietary forms the one
feature of importance in contrasting the manners and customs of the Sikh with
other Hindu tribes, which are of little or no value in the fighting line. Even
in a comparison with other Hindu tribes that are recruited from, the Sikh is
admittedly second to none. We have no desire to attempt to classify or place
in order of merit the different tribes we have mentioned, but, to those who have
lived in India, it would be fairly evident that the Sikh is certainly a better
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fighting man than most of those on whom observations have been made.
We have no hesitation in saying that the dietary of the Sikh is superior
to that of any of the tribes so far considered, and, failing any other
explanation of his superior qualities, we must admit the determining influence
of the high level of protein metabolism attained during the more important early
years of life, the period in which the body framework and protoplasmie tissues
are being built up.

As we have already pointed out in a comparison of the hill-tribes of
Bengal,! we are very strongly of the opinion that physique, stamina, energy
and general manly qualities are closely dependent on the degree of nifrogenous
interchange possible from the dietary. We believe that climate and certain
customs, such as early marriages, sexual excesses, ete., have an undoubted
influence on the physical development and general well-being of the different
tribes, but, where it is possible to eliminate climate and caste influences,
as in a comparison of tribes living under the same condition but on different
dietaries, there can be no doubt of the superiority of the physical development
of those tribes whose diet is the most liberal and whose daily average of
metabolised nitrogen reaches a high level. This is clearly brought to light in
a study of the races and tribes inhabiting the great plains of Bengal, United
Provineces and the Punjab : as an extreme case, we may take as an example
the Sikh and the Behari. These races live under practically identical condi-
tions as to caste obligations, and climate forms no great determining factor in
the Sikh’s favour, yet in the 8ikh we obtain men of good physique and
splendid fighting qualities, while in the Behari the qualifications essential for
the soldier are so little in evidence that his claims for a martial life are
-entirely overlooked. ;

The Behari we found lives on a protein metabolism of 8 to 9 grms. of
nitrogen, whilst the Sikh reaches a level of 12 to 14 grms. of nitrogen per
man daily.

We wish for no stronger evidence than this of the effect of a high level
of protein metabolism on the physical development and formation of
those manly characteristics that enforce respeet, and relezate a tribe or
race to its proper position amongst the inhabitants of India. Having seen
the results of dietaries offering varying quantities of assimilable protein on
different tribes, otherwise under similar conditions, we are firmly of the
opinion that the level of protein interchange advocated by Chittenden is too
low, and that a liberal supply of assimilable nitrogen in the daily food is to
the advantage of the individual and to the welfare of the race.

! SBcientific Memoirs, No. 37.
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Physical development of the Sikh—
Average height i - - . : . 675 to 655 inches.
Average chest-girth : ‘ ; g s 335 to 355,
No records of body-weight available.

7. Tune ParmAN.

The food of the Pathan is much the same as that given for the Sikh
except that the Pathan is u much greater meat-eater than the Sikh. He
will consume all forms of animal flesh given for the S8ikh and will eat heef
as well. TIn their homes animal food is taken daily.

The figures obtained would show that the Pathan is superior in physique:
to any of the races mentioned. His fizhting qualities are too well-known to
require mention by us. As in addition to their superior type of dietary the
Pathan tribes belong to the hills, and have therefore the advantage of a bracing
climate, we shall, for the present, avoid further details.

GENERAL SUMMARY.

This concludes our work on the jail dietaries of the United Provinces
and the information we have been able to obtain on the effects of food, as
exemplified in the different tribes mentioned ahove.

Our aim has been to determine experimentally the nutritive values of the
diets at present in use in the jails of the United Provinces, and to work out
the co-efficients of protein and carbohydrate absorption of the different food-
materials entering into those dietaries. From the data thus obtained, we have
been able to frame new dietaries, whose nutritive value depends on the degree
of nitrogen absorption possible from the food-materials and not on their gross
chemical composition. A series of eight such diets are given which are practi-
cally of identical nutritive values, and are, therefore, interchangeable ; the
particular diet in use at any stated time will depend on the season of the wvear
and on the food-materials available. We have discussed some of the side-issues
of the investigation, and shown how very great the loss of protein by the faces
is when inferior vegetable food-stuffs are made nse of. The practically constant
percentage of the nitrogen of the fieces, whatever the type of diet may be, is
worthy of note. Lastly, from the facts we have been able to collect with r
to the inhabitants of the United Provinces and martial races of the plains, there
would appear to be abundant evidence that, other things being equal, diet is the
all-important factor in determining the degree of physical development and
general well-being of a people, and that with a low level of nitrogenous inter-
change deficient stamina, morally and physically, must be expected.
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