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" _iNVESTIGATIONS INTO THE JAIL

DIETARIES: OF THE UNITED
o e EROMINCES, _ ¢ "

~ INTRODUCTION.
HE investigations herein recorded have engaged the attention of the staff'
of«he Physiological Department of the Medical College, Caleuntta, during
all the time that could be spared from official duties. The work began in July
1909, immediately after the conclusion of fthe investigations on Bengal Jail
Dietaries,* and has lasted just a year. As in the case of the Bengal Jail
Dijetaries, the investigations have been carried out on the initiative, and at the
expense, of the Sanitary Department of the Government of India. oy
Owing to the fact that there were no laboratories suifable in the United
Pravinces the work had to be done in Calcutta, This entailed a considerable
amount of travelling as may be judged from the fact that the jail nearest to
Cpleutta worked in was over 500 miles away,»and the most distant over 500
miles from the laboratory. "

-

~ Historical.

Under this heading in omr account of the investigations on Bengal Jail
Dietaries we referred to certain ifapertant papers on the subject 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

cof their nutritive value. The diet *scales laid down for Indian prisons have

been worked out from the chemical composition of the available food-
stuffs, and for the Wnited Provinces in particular the combinations hayve been
so arrgnged in the several dietaries as to present a practically constant intake
of nifrogen and carbon—the nitrogen not to exceed 282-3 crains nor to be less

P L1 Pt

than 277'8 grains. Mhat is, no account is taken of the source from which the:

! Four Aesistant SLEl'gEﬂ'ﬂ-S wetiempfqred on the engniry :— &
— Gatis Chands Banerji, LALE, Assistant Professomof Physiology.
> Lal Mohan Ghoshal, LS, Y po nitore, Physiclogical Dessstment, Medioul Collsge, Caloutta.
Madan Mohan Dutta, LAMS., 2
Rajendr Kumar Roy, L.ALS,, Attached for :rnty. "

= ol Z4iaptific Memoirs, No. 37. s
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nitrogen is derived or whoether presented in a form easily made use of ; so long
as the actual guantity present in a diet comes up to the standard it does nobky 4
matter seemingly what the soarce may be. The present inguiry aims at = 8o
estimations of the percentage :ibsurpi-iun of nitrogen shown by tlie different »
fﬂod-ma-tcria}a and the framing of diet scales based on the knowledge thus .
obtained, i.e., oa tkeir actual nutritive value and not on the gross chemical
composition of the food-stuffs available. . ; B
We further pointed out that the standards of the diet scales of Indian o
prisons appear to have bheen adapted from the dictaries of English Local, :
Prisons, adjusting the quantities of their proximate principles for the difference 8
in weight between English prisoners and Indian priscners. This method we "
have shown to De fallacious with regard 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
B Provinces. We stated that, if the proximate prineiples of the materials enter-
2 » ing into the composition of Indian diets were absorbed in the same proportion :
oo as is the case in European diets, this method of framing diets and of calculating
their nufritive value would be permissible. But the absorbability of tlie -
: . = ultimate alimentary principles of Indian food-stuffs is very far from heing .
identical with that of European food-stuffs, so that, while the aross intake
may be identical in the two types of diet, the amount of protein absorbed from a
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 fheir value in the different .
alimentary constituents, contrasting them at the-same time with the adapted L A
English Local Prisons scales. 28 i e
In 1877 an Indian Jail Conference, assembled at Caleutta, adopted the -
% following resolution suggesting the introduction of a new scale of dietary for s
s labouring prisoners : — g . :
# # # ES # * & # * & i # & * n |

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

soners sentenced to hard labour :— ' - |
(1) Grain 26 ozs. (including four ezs. pulse) in the form of -sifted
flour, or 26 ozs. in the case’of wheat, wice or barley.  *
. (2) Green vegetables, 6 ozs. o -, 3

'l - -~ o
~

: L (8) Fatty matter, 11 ozs. W = q
: N.B.—Whenever it may be canain]pmi necessaryy 4 oza. meat or fish, or an equivalentof milk, may hiﬂmn
instead of 4 ozs. of grain. N e
& * E - # £ #* . L S ¥ # L ¥ e
L " ! A Memorandum fu th-; Dl;t_ﬂ_'l'l_ﬂ I_J-.f Iﬂbﬂﬂﬁng Prizoners jnrlmiinn Jails, BI ﬁ“-rgwﬂ'btﬂjﬂl' T. R, Iiﬂfl;} ’ 3
ALB, F.R.S. Annual Report of the Sinitary Commissioner with the Government of India for 1880, fuge 150,
¥ R SERN - . 3
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S, m«Lewis states that a comparison of the scalds of diet recommended by this
S RO 'Unnferenee with those approved by the Committee of 1861, “Shows that the
: main diffexence consists in the adoption of the principle that the issue of
i 3 animal food should be left to the diseretion of «the loeal jail autbhorities instead
a of making it a compulsory article of the labouring and undm;ttml”&mtmy In ¢
doing this it would seem the Conference was influene&@ by the safislactory
experience furnished by the jails of the North-Western Provinces and Oudh and
also of the Central Provinces, 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 vanu::tes—]mls as stated by Lewis appeared to be very much the same
as those at Jresent sanctioned in the jail code. From a summary of their
nutritive values Lewis obsers ves, “The adapted English scales are, under every
keading, considerably smaller than the average nutritive value of the North-
¢ Western Provinces’ dietavies : the latter may, indeed, be said to be practically e
_» " identical with the actual English scales. So that if weight have any influence ¥ 3 -
E on the food requirements of the body, it may be assumed that the labéuring
I prisoners in‘these provinees arve, weight for weight, considerably better*fed than S
labouring prisouers in England.” . . 0
. The follawing statement taken from Lewis’ Memorandum brings out the

pbints clearly : — o
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Thus the chemical analyses of the several diet scales for labouring prisarers
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.
Nifrégen . . 184 grains. 275 grains.
Cxrhorl® ™, op- 4281 5128

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

3 months and under, Over 3 months, -
Nitrogen . . 233 grains. 324 grains.
Carbon ; A8l 5,208

These ficures should be contrasted with the following summarized statement
reproduced from Lewis’ Memorandum :— ¥ ;

Nutritive value of the principal dictaries al present in force jfor labouring prss-:::-:era in
Knglish Jails.

N ] ¥
= ALIMENTARY PRINCIFLES, | : UT'”;;?:;:;:LUE M
¢ Diet Senles. — -
Protein. I Carbohydrate. | Fat. | Nitrogen. | ‘Carbon.
o B | =t i
e I
s, OLs. | os.
Coxvier Prisoxs. s | B
1. Light Jabour . . . 398 | 162 195 | 226 4,553
9. Industrial labour . . . 3:53 1709 1T S L 4,648
3. Hard labour . 5 . ; 382, 1853 162 268 | 5,013
| | la |
Locin PRisoxs. | '
1. Hard labonr, 1—4 months 3-13 16-22° 10 ' 215 '_ 4,232
| : |
2. Hard lsbour, over 4 montbs . go1 | 1067 | 187 | 20 | 6,204

Tt will be, therefore, evident that so far as proximate principles are con=
cerned the diet seales of the North-Western Provinces and Oudh are superior to
those in force in English prisons. Lewis computed that the nutritive value of
the principal maximum scales should be sufficient for prisoners weighing 147,
182 and 164 Ibs. judged on the basis of the Engiish Local Prisons standard, iz.,
970 grains of nitrogen for a body weight nf 145 Ibs. Scaing that the average
weight of the prisoners in the United ProvinCes is. between 110 and 22¢1bs,,
the scales do appear very éxcessive. Lewis laya his ﬂnger on the weak point,

when he states, “ That che;mca.l zmalyms, however exhaustive, can only artozd.

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 ._-”‘;-P@Tti"

cular food-stuff contains, that is 0f moment, but also what portion of it can

-
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readily be digested and assimilated by the body. In a diet, composed entirely
‘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
contained in cereals and pulses is enclosed in extremely resistant, indigestible
envelopes, which, if not effectually disposed of by proper cooking g, defeat all
attempts on the part of the digestive organs to profit by the food. In the
endeavour which has been manifested by many framers of jail dictaries to raise
the proportion of the nitrogenous element without necessitating a correspond-
ing increase in the carbonaceous, a large addition to the pulses has been a
favourite mode of meeting the requirements of a view which presupposed the
rapid waste of musele during exercise; but it is questionable whether so
large afi amount of nifrogenous material does not in reality deteriorate the
value of the Giet on account of the increased work thrown on the excretory
organs in getting rid of a portion of the nitrogenous elements which the system
does not require and which, to a certain extent, acts more as an irritant than as
afood. In some cases, however, the excess of nitrogenous elements is given
in the form of parched, or otherwise imperfectly cooked grain, so that, it is
__ prohﬂhlﬂ that a large proportion of the contained nutriment will not be assi mi-
lated. On several grounds, therefore, the addition of undue proportion of
pulses,—ﬂnﬂ esl}r;‘chﬂly ill-cooked pulses—is a doubtful advantage, and may be
even injurious.’ 2

“We have nothing further to add to thlq nxﬁept 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 compesition 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 Provinces,.offering an approximately close
intake of nitrogen, and contrast the actual result obtained experimentally :—

Diet 1. Diet 2.
Compusud of juar, wheat, arhar Composed of wheat, bajra,
. dal ;:c.m vegetable~. offesing arhar dal and vegetables
16-79 grms nicrogen shows offering 16:552  grms.
.= " 12748 grms. nitrogen absorbed, " nitrogep shows 10'57 grms.
or 759 per cent. of the nitrogen” absorbed, or 638
nitrogen of the diet. per cent. of the nitrogen of
0 c¢ the diet.
L ; 9
W o - *
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| In the expemmental work carried out with different food-materials in order
to ascertain tiie percentages of the nitrogen of those food-stufts uudergmné‘
absorption, numerous examples of the same condition will be mef with, and -
ample evidence will be afforded that the amdunt of nitrogen offered in a diet
.- is no critetien of the level of nitrogenous metabolism attained on that diet.
For this feashn adone it is quite impossible to frame diets, cumposa.d of
Indian food-stuffs, whose chemical composition is similar to those in use in
Euwrope and expect that a similar degree of absorption will take place. It is,
therefore, evident that any adaptations from the English prisons scales, as.
sugaested by Lewis, or from the prison dietaries of Scotland, as suggested by

= Macnamara,! are wrong in prineiple as they make no allowanee for the great

difference in the absorbability of the nitrogen of European and of Indian food-

stuffs. o :

. Further, much of the criticism aimed at the Indian jail dietaries, with a
BTN view of showing how excessive they are for prisoners of an average weight of
-7 . 110 1bs., falls to the ground, asit is mainly Dbased on the fallacy that an-
e ~ 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 accounit for thefact
that no action has been taken to reduce the quantities of the food-materials
entering into the composition’ of the Indian dietaries desplte several Stl‘ﬂ-“l“‘
recommendations to that effect.
. 8 Experience had shown that, while the diets did appear most excéssive,
lesser quantities had not been satisfacfory, or at least that the mortality rate
has shown a gradual decrease as the prisoner hasbeen better fed. The decrease
in the death rate is probably much mores intimately connected with the
° advances made in Sanitary Seience thar with the dietary changesTduring the
- last 50 years: however, the history of Indian Jail dietaries poinfs to increases
- in the quantities of the food-materials as a rule to meet some ELEGPHDIIE] out-
break of sickness and increase of mortality.

L

The Scope of the Present Enquiry.

I'il'

-
e ® i

-

The present investigations deal with the—~ - 5 2

2 (1) Chemical analysis of the food-materials i in use in_the gmlsr of the
4 United Provinces. 2 e
(2) Estimations of the quantitics of each prnxlmate prificiple offexed in
the severa?&et scales. , , s p°

"T-_' b=y o [

¥ Nates un the: TedaTa Dictariea with spmul reference to the Punjab. By Major R.J . Macoomarn,
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(3) Determinations of the’co-efficients of the abSorption of the nitrogen
~ o of the fdod-materials in use. .
v, (4) Chemical examination of the excreta.,

(6) Determination of the average level of n‘itm%nuus interchange per-
mitted by the jail dietaries.
»  (6) The suitability of the diet scales at present in fﬂrca with sﬂf’mttmn&

p : 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 thesnutritive value of the dietaries and the determina-
tion of the co-efficient of the nitrogen absorption of the food-stuffs have again
taken uphe greater portion of the time that could be spared to the enquiry

- from official dutics. 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
aof the same difficulties fo contend with as in the work in Bengal. We clld
not find the bulk interfering as in Bengal, and were therefore able to make use

M:lf “the ordinary methods of lznrace.lum, for the determinations of the lmuamtafres

A "of nitrogen almorptmu from the food-stuffs entering into the composition of the
i ; dietaries.

: o + The investigations that have been made ire Europe and America would
S appeaﬂ to show that the food-materials in use in these countries have a high
I ] percefitage of absorption for the several proximate principles. Thus Rubner
i and Atwater’s' figures give :— * .

4 »
[ et A Meats & :
= R  Fish } 5 . ) . 91-95% of protein absorbed.
i . e e Mibk L,
?_ S A s AMaize . . . . . . . Sﬂ% 1 1 EE
r M . T Rice SR . . . . . 84% 5, " ”
‘- ‘_ s'i' . A '_". . Peas . . . . T L . SE‘&% 1 2 2
' o 'h Sr Beans . ' . LI . . ?ﬂ% 2 2 1
J%: : S Whole wheat hren:l . T ) . 069i% " »
M ¥ . Pomm -1
il :’ L] Cghhaggen} " A . . ﬁl'Bli% 1 1 "
1 I - Carrots - ’ - s
S
| ‘ ' hﬂ'ﬂr figures,by Atwa,tgr plage the average absorption of the protein of

es ab 76 % and of cerealt.from 83-85%,  *

1" m
. il  the food-stufls entering into the obmpmt&or%mg of the dietaries of the
Provinces, Peas, beans* wheat and vegetal are t]w only m.a.t-anals

fE Fmdmd tl:n]:‘rinnk:vh oinawatm—n Hutelison, 1: n
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likely to be included in European diets. The fesults of our investigations show -
percentages of protein absorption for these food-materials approxnately. T
similar to what has been obtaired in Europe and Amevica. The food-staffs - o
peculiar to the dietaries of the United Provinces, on the other hand, show very o 3
poor co-efficients of nitrogen absorvption. It will be found that few of the. n
exceed 60 per-cent., most being between 50 and 60 per cent. What the =.- o
planation of this is we are unable to say, but, as suggested by Lewis, in all .. g
piabability the method of cooking has a cunsiderable influence on the absorp-
tion of *heir nifrogenous constituent. . -
The results of observatirrs where the diet included cousiderable amounts 5
of the pulses confirm the opinion expressed by Lewis as to the doubtful advan-
tage of the addition of an undue proporfion of pulses to make up dietaxies to a
given standard of protein intake. o e &
In connection with this work on metabolism there is nothing more strik-
.ing in observations on the urine and fwrces 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 quantity of fzeces in the case of the -
European, giving at most an average of 2 grms. of nitrogen per C(ay .ompafed . . .
with the large mass of feeces in the case of the native of Inds, siving quantities©
of nitrogen varying from 4 to 7 grms. per day. Later on we shall discuss the : i
framing of suitable dietaries for the jails of the United Provines, bat it will =
rendily be admitted that no diet “could be accepted as anything approaehing s
suitable that entailed such waste of precious material as that represented-by 6
or 7 grms. of nifrogen daily in the fzeces. -
The work carried out on the analyses of the excreta includes estimations
of the absorption of carbohydrates which we qshffll discuss later in connection A i
with suitability of the present diet scales. " Af present all we need say is that _
the dietaries in the jails of the United Provinces do not present the excessive iy
quantities of carbohydrates which form an outstanding featiive of the Bengal
Jail dietaries. Neither do we see such manifest signs of intestinal fermenrtation
amongst the prisoners of the United Provinces as met w ith in the Bengali; so o a
that the loss of potential energy of the dietaries, through the conversion
of carbohydrates into carbon dioxide, acetic aecid, lactic acid, ete., within the & " !
intestinal canal, is probably much less than is the case with prisoners on
diets of the Bengal type. ﬂ : i - |
No examination of the.absorption of fat Was. cirried-out; The smount of | -
fat entering into the composition of the jail dietaries of the Tnited Proyinces
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 o lessen the time that weuld be 3
A : =
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= o 3 .
O . ; . - - ; 3
” :
& .
. - 3
i 52 .



s O

spared to other more important pavts of the L‘]lt]_L'{ll v, by carrying out numerous
Inve atizations of 4 tedious nature on the fat in the fieces. We ghall conelude
. Whet we have to say regarding the scope of the. present enquiry by giving a

short, coneise ,

1

Account of the work done.
1. All the different food-materials in use in the dictaries of the United
Provinees have been analysed. The method adopted was to analyse the food-

materials enter ing into the composifion 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 puuupic- of the same food-material in diffevent 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
elefent in determining diffevences in chemical composition appeared to be the
degres of contamination with forcign grains. It was practically meutsl!m* to
I"t"i} anything ap: roaching pure samples of the different cereals, or even pulsm
in the different jarls visited. A sample of wheat would be found fo contain
plenty of barley, us.ally different pulses and millets. Similarly, a sample of
arlfar dal might contain juer, bajra and otherseeds. As the jail authorities
malke ’1:1:‘1[: of senond quality of food-stuffs, the materials obtained in jails are
never pure.  Onr analyses present the percentages of proximate principles as
found in the jail samples and as actually wsed 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 un'mixed evil, as it may happen that the
fqrei:gn grain of pulse may have the effect of raising the protein content and
also to some extent the co-efficient of witrogen 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 cept., while a sample of barley contaminated with wheat
smay shuw up to 9°50 per cent, of pmir'm and an "Lbsurptmn of 58 per cent.
The draw back is that yvheat, bcm.fr the most expensive of the food-stuffs in use,
cnutammatmn of whe@t by any of the other materials means a dead loss to the
State m L:JS].I and & lowering-of the nutritive value uf the diets to the prisoners.

This, part afﬁthc work required ahout . "
e © 100 Kjeldahl’s estimations of nitrogen aa
60 determinations of carbobydrate .
2 ¢ 50 determinations of fat.» = 5 ’ *
o C
E ] o b
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In all 35 different samples of foml stull's, 6btained from hw different jails -

in the United Provinees, were analysed. . e ke

2. Investigations were covried out in the following jails : — 2
Benares Central jail; Agra Central dail ; Naini Central jail, Allah- .

abad ; Lucknow Central jail ; Mainpuri Distriet jail. : 9

3. PErL R bm of prisoners in the different jails who were uilder observa- n
tion in the iny E'::-.[.I”'{t'j lons were ;— i

Benares Central Jail. " A
15 prisoners under observation for 33 days. 2
g ,
=0 3] 2 a3 33 16 '3 <

m.g BT, Ly - -
l'otal 03 prisoners under obsorvation for 49 davs, he el

Agra Central Jail. = -
S0 prisoners under observation for 38 days.
" 2b ol e = "
Total 25 prisoners unLlu observation for 52 days. i 3

22 2 33

Naini Central Jail, Allahabad. ‘ ; :
20 prisoners under observation for 88 days. "
] 5 ] 33 '- 1 2 1{; 23 - . 2
Total 35 prisoners under observation for 54 days.

Ja
]

Lucknow Central Jajl. 1

Total 20 prisoners under ocbservation for 227days. n

Mainpuri District Jail. " - : . 9

Total 20 prisoners under observation for 24 days. ] "

In the investizgations on the Jail D_iei‘aric‘; of the United Provinces we had -
168 prisoners under observation for over 200 days. During this time the .
prisoners were isolated, their dietaries m-nurred cooked, and distributed by us > B
and their exereta collected for analysis, A :

o

4, Chemical analyses— i : o e

() Determinations ot the total nitrogen: ‘ ~ "
1,100 Kjeldahl’s determinations of mtmfreu in connection with
the urine and fweces. =
100 |, Kjeldahl’s determination of nitrogen in connection w1th 1
analyses of food-stults: =8 a

» h



_The estimatipns of the mtrﬂncn of the urineand fweces were usually done in
dupllmte, those connected with food analyses avere usually in triplicate.

"
(0), The total chlorides were estimated in al! samples of urine

analysed for total nitrogen, aboutl 300 estimations.
N (¢). Examinations of the fieces for carbohyd:ates were” earvied ont

. ' & . T 5 .
with 80 samples—the prisoners beine oo different diets.
Besides this 60 determinations of the carbohydrates of food-stufs were made

and 50 fat estimations.

L

Methods of work.
5. The methods made use of in the investigntions were the same as those
found se¥isfactory in the inquiry on Bengal Jail Dictaries.!

© " (a) Analyses of food-stuffs and exereta. 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

c last, trace has been expelled by the heat, when the colonr disappears,
‘'The anaiyses and estimations of other constifuents of the urine, feces
and food-stuffs were carried out by the ordinary methods described in text-

badks and call’ for no comment. y

(6) The method of procedure in carrying ouf the investigations 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 exereta irom the individuals
of the batch were pooled, two gamples each of the wrine and fmeces were
put up for hitrogen. The procedure with 1'55*(11'{1_ to the feces was as follows :—
"The batckes of prisoners were put on the diets under investigation for
tiwvo or three davs before any collegtion of ficces was made. Affer {his
interviil to accustom them to the diet, a laroe dose of powdered charcoal was
given the first thing in the morning on an empty stomach, the diet to be
investigated was then continued.for the period—usually six, seven or ten
"dq:,-a_ﬁrheu charcoal was again slministered. The ficces passed during the
Pm-md were collected and pooled daily, the pooled fieces were thoroughly mixed
by stu‘“l..ll"' with a large iron spoon for an_hour continuously. Then two
samples were accurately w ew]zqd and put up wulurmtmur-* sulphuric acid in
ulagmtulfpered béttles and packed for fransit to the laboratery. We collected
"fé Dblackened fmces at the beginning of the eXjfferiments and left out
tkose blackened at the end of” the penod this gave us *cmcuy the fmcea

"
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-corresponding grith the food taken during the period of observation. An

example will make this ('h"n' Supposing an observation had Dbeen begun

on the first of October by placing a hateh of five prisoners on a known
diet. They arve kept on this diet during Hw 1st and 2nd of Oectober;
on the nm“rﬁi_ng-'_ of the 3rd ol October each prisoner in the lateh is given
charcoal, and ihe saiie diel continuced 1o the end of the observations. Now
on the 4th of October a certain number of the prisoners will pass blackened
stools, these will be collecled and only these (except any passed affer

the blackening has disappeared). On 1lhe 5ih October the remaining

prisoners will pass Dlackened frmeces and afferwards uncoloured feeces, all
will be collected, mixed, weiched and samples taken. Shortly, at the
beginning of the experiment we begin the collection of llw fweds with
the Dblackened stools, which correspond wilth ihe food taken on the 8rd
of October. At the end of the experiment, say on the morning of.the
10ih Qctober, we again give charcoal: now ihe process is reversed and the

freces are collected up to the time the blackening begins—the blackened 1ot

being included. This method gave very good resulis in owr hands: the

*® - #* N -
prisoners soon learned what was required of them and were able to give a .

& -~

considerable amount of assistance.
The stivring for an hour had the effect of allowing for a great deal of
evaporation of moisture, hesides amixing the pooled fieces very thmﬂun‘hh
This permitted us to obtain reliable samples of the pooled material, and the
evaporation of moisture made it easier for accuracy in their w mg]mmut
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 cerried out on the following plan :—
The food-materials to be used in the éomplete investigations in a jail were
obtained from the store in bulk and kept privately by us. This Avas ut-ccqs}n-}
in order that the same quality of food-stuffs should be given ﬂuuu"hmlL a.
series of experiments: so that having found, for instance, the cg- _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 .
3
o be used as the old had been consumed. "From our store each® d'nr the

atlm‘l for each man was carefully weighed out; this was cooked in a room or
cook-house set apart for our use -alone and 1.*11r1er the eye of the ,ﬂf"’t&r in
charge of the feeding of ﬂlP prisoners. After beirie cookéd the mtwns were
weighed again and then“dlst ibuted to the prisoners. Anything over was

weighed, its value in a dry form calculated and deducted from the tofal
The total value in proximate principles of the daily mtake WS

111talua.
- determined by analvses of the food-stuffs actually 1153:1 in the expcmmmts
o s @ ﬂ
- ' & o
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In the work on the nutritive value of the diefaries of the United Pro-
y .'I I.' - : - ; :
v.nces we have relied almost entirely on the accurate determiration of the
" nitrogen intake and the oufput of nitrogen in the fiweees—the difference between
these being the amount absorbed and undergoing metabolism.  Although

[

~fhe amount of fieces passed by the prisoners in the United Provinees is very
large, we did not experience the same difficulty in separifing the freces
corresponding fo the diet given, as with Bengal prisoners. In Bengal Jails—
at least in those where rice, dal, and vezetables 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 fieces with charcoal
was quite easy.

Thiz concludes all we have to say of an introductory nature, and completes
our short skeich of the history of the dietavies in jails of the United
Provinces. Before proceeding to give an account of the practical work we
desire fo offer our best thanks to those officers of the Jail Department in
che United Provinces with whom we have come into contact during the
investigations. ,

The Inspector-General of Jails, Lieutenant-Colonel MacTagzart, [.MLS.,
has assisted us' greatly by showing an interest in the work and giving us a
free hand in making whatever nse of the jails found necessary. The
Suverintendents of the different jails, where the investications were carried
out, ¢buld not have done more to assist us than they did. T'o them—Lieutenant-
Colonel Henderson, Agra ; Lieutenant-Colonel Gray, Benaves;' Major Prawl,
Lucknow; Capfain R. Steen, Mainpuri, angl Captain Palmer, Naini,—we are
deeply indebted for their many kindnesses and for their everwillingness to
comply with our many demands ean their fime and energy. Without their
active co-operation no possible hope of suceess could have been entertained.

To the late Lientenant-Colonel Leslie, C.I.E., I.M.S, "Sanitary Commis-
sioner with the Government of India, the originator of the present enquiry, we
-:\.‘n'u a deep debt of gratitude for wvaluable advice and assistance not only
during the practical investigations bui 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 1he production of the prescat 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.L, I.M.S., to whom we tender our grateful

“vhanks for a careful and thorough reading and correcdidn of the text.
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CHAPTER I

The Faad-sfuffa_ of the Jail Dietaries of the United Provinces. -
The dietaries in force sinee 1877, and probably earlier, ave 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 theveto,

Diet scales for Wative Prisoners.

. SCALE No. 1.

Nitrogen, 280.

Carbon, 5,2687.

= Cereal _
L ; Days of week. c{;ﬂi‘;_ Dal. f‘;}j-’]-'{;_ il | Ohilli | Salt. i;lu“r_i Antiseorbitio,
nation. |
| |
| e
= | Chtks. | Chtks. | Chtks. | Chtki. | No. | Grains.| Chtks,
| | 1
% 14 1 3 i I | 180 6 |From 1st April
- Eundﬂj | : | { to lst Novem-
i | | ber a _daily |
Monday : | 14 1 2 o= 1 150 I i ration of either
| j | | % oz Hme-juice,
| s | A | 1 0 graing
Taesday . 14 1 ] I 1 15U 5 Amehwr, T0
h fH ! = grains  Pufioa,
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We&neqrjﬂj = - 14 1 [ i | 1 [ 180 | i’ tamarind palp
i | f | 5 should be given.
| | ¥
o Thursday . | 14 1 } T 1 | 150 i o
| | b 1 el
Friday . . | 14 1 j S 1 150 | 1
Saturday - 14 1 ‘ 3 & 1 | 150 | &
"
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The 14 chittacks Cereal pulsc combination is invariably to bhe made up
accotding to the subjcined table :
- i | | 1
2 = PRINCIPAL. ADIUVANT. :
Combination i s = ;
: | comtimmton | | e
T | Grain. Quantity, | Grain. Quartity.
A ! Wheat = 11 Chittacks | Burley |3 Chittacks ; 14 Chittacks.
c § B Bajra 12 ;| Pulse 2 5 e
|
|G . | Makka 132 I s 2 i |l=I. i
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o b a8 Khichri the Wheat and Barley are to be given as bread.
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L5
=
e !
ps -
fr -]
s
LA™ X . #
~ 7
G -
@
¢
—




- h e E——— & ) — _— - -w. = T ol 2 - .'
B s p— A
& - i & - L2
" L 9 . 'l‘
. - D =
- < k-] 4. - - L | n "
& e B o L “.
- 6 3 - " e
" o & e 3
2.
The 12 chittacks Certal ﬁomhmatmus:s insariably to he madc up aceording .
- -
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210°8.
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G . | Barley S B o # W& 3 g e >
I : I[R'me . | 6% = g . | R EUER T £ »
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the rice and wheat may be baked together a3 bread or the rice may be given as Khichri and the wheat as bread., - et i Al
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= : A ..? .
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X
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The 10 chittacks Cereal coinbination is invarially to be made up accord-

i =
- ing ‘o the subjoined ta.hle — r
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LG b - Privcrrar, ADJUVART, ‘
ip = = Sale ot
= b Gorllg:ﬁm::tm ' TOTAL.
a ' - ‘ Grain. Quantity. Grain. Quantity, | L
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Lrd - o ‘!- " e E ey waa e
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B . - | Bajra . | 10 Chittacks.| None « | Requived . | 10 Ohittacks,
e B
% . C A Makks .10 PN ¥ T
H; {ilti-;t Nitrogen | D = - | Marua .l 8 o Wheat « |2 Chittoeks | 10 o
- [ . . I'i‘;;'s; h,& E *: L] Jw - = ? 11 L1 . 3 *¥ 10 "
e e - |©arbon Constant. | F L R, O L .| Required .|10
i G . . | Barlev SleeT -, Wheat «| 3 Chittacks | 10 iz
; = % ]
- H = « | Rice . - 5.5 T ' o| 4k " 10 0
= o
o 2 " Nore—Any two of the above may be combieed as in the case of seale No. I, with regard to letter * H *° the rice
: v and wheat may be baked together as bread, ﬂrtmnmmyhammmemﬂmdthawhmM brend.
f i i N.B.-—-'.'I'.'hn wheat nsed is to be of second qnality or “red” wheat.
.l - {)ninma sucailent and nutritions vegetables to be issucd, all stalks and midribs being exclnded. Oil, mostard,
L Y ic to be issned, flavonred with fried onion when given with the dal.  For all labonring prisoners and for lll
= A prisoners umleb-hinl the allowanee of oil is 4 chittacks to each mess of 25 prisoncrs.
% ; - 'lr‘ rl. o
F . L o s o
' ':‘ " 3
. : . Diet scale for Native sick Prisoners.
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1054.—Three meals a day should be issued, one in the early morning
consisting of -two chittacks of flonr made into chapatis; one at midday
'-‘011"“'1“111!“ of six chittacks of flotir made into chapatis and one chittack of dal,

and one in the ey ening 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 criminal prisoners should be divided into six classes. as notel
below :—

Class 1.—All adult male prisoners sentenced to ricorous Lmprison-
ment and all adult female prisoners sentenced to s imple im-,
prisonment who clect to labour.

Class 2.—All adult female prisoners sentenced fo rigorous Lnprison-
ment and all adult female prisoners sente need to simple
imprisonment who eleet to labour,

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

(lass 4.—All juvenile prisoners not arriged at puberty.

Ulass 5.—All juvenile prisoners arrived at puberty.

. Class 6.—All under-trial prisoners.

Diet scale No. 1.—Prescribes the dietavies of prisoners rated in Class 1
Diet scale No. 2.—Prescribes the dietary of prisoners rated-in Class 2 and
Class 5. ' R

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

1056.—14t is to be understood that in any case in which the Medieal Officor
of a jail considers the dietary preseribed for the elass to which a pnmum belongs
unsuitable for his health and condition, he is at liberty to order in writing,
that the prisoner specified shall be rated with another higher class J"cn_- a speci-
fied period. :

In the cases of convalescents or weakly prisoners unable to labour, ar pers
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 én the 1‘L511011$1]ﬂ]tw of the-

Medical Officer of the prison. _ _
1057.—The flour should be slowly mixed with watef and kneaded af the

same time, so as to obtain the maximum sbsorption of water. The” cooking

should be done slowly and ’r]mmuﬁ*hh , the ¢dwd being kept at a gentle heat,
1055.—The quality of the vegetables is of the utmost importance : all ligrd

stalks and midribs should be excluded, and only good suceulent ‘ifcﬂ“t.tahles

(2]

issued. . T &

~
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: +1059.—The Superintendent himself shall see at ofiice daily the vegetables
ready cut up fo the amount required, and shall see that they are freed from all
stalks and iidribs and other woody portions. ‘

1060.—The quantity of vezetables and the number of chillies in the dief
may be inereased af the discretion of the Medical Officer, provided they ave cul-
tivated by prisoners in the Jail Garden.

1061.—Between the 1st April and the 1st November when the supply of
antiscorbutie vegetables is very indifferent, provision should he made for the
daily issue of an allowanee of lime-juice, tamarvind pulp, or amchur to each
prisoner. :

1062.—Lime-juice should be given in the proportion of half an ounece of
juice orn :-;[u'_z'(?_:* lime (if preserved in oil) to each prisoner.

1063.—\ here Superintendents find the full diet too much for a prisoner’s
digeation 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 cunce

¥ . . . . v e
to each prisoner, mixed up with the daily allowance of salt and chilli; so as to

-

form echatni.

1066.— Amchur (dried green mango fruit) should be given in the propor-
tiGn of 70 grains daily to each prisoner, mixed usnally with the dal.

1066.—1t is to be distinetly understood that tamarind pulp and amchur
are mﬂ}' 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 8 chittacks of wheat
flour made into bread or porridge, with the usual quantity of salt and as much
water as the prisoner may desive. AS in the case of Europcan prisoners, the
use"{:-I' this diefary is limited fo 96 consecutive hours.
.  1070—From experiment it is found that the weight of the cooked ration

should be as under : —

Elons o Weight when dry. Weight when cooked.
Wheaten Flour . 10 Chittacks el e
Barley Flour . : y . 10 Y T s
Theat 3 . . g . 3 = = : . )
. ;1"1 heat = ;: 7 ) s :
|
> Bi'l.'l.'!.ﬁ}"gl - . - . . " o i :
| I
3 D 2
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¢! ' oG o A ?
-3 o ) - :: "
\ o :
- is - : "" i B .
: . . Flour, a Weight when dry. | Weight when cooked.
Wheat 3 : = : ey b I
- s : 10 Chittacks 16 Chittacks.
. Gram } =, 3 ; ; ..
1 - | =
] |
Bajra Flour . . 3 : ol o .| 16k R
|
Juar Flour ; : . . o I ., J018% G
Makka Flour . . . - I - s | 19 2
- Gram Flour (ean hardly be cooked alone) 10 = 21 15 i

the issue of parched gram, the rations should weigh a little less than three

-chittacks more than the above seale. There is little :tpplemhle difference in
the weight of bread cooked in the oven and on the fdwd.
appreciable loss in weight by drying from the time-the bread is cooked till it is

: . distributed.
o = 1072.—When barley flour is used in the dietary, it must be kept in mmd-
r : that there is an inevitable loss of six or seven seers per maund in grinding it,

Unlike the bran of wheat, the husk of barley is absolutely uscless as food, and

unless the ground barley is freedsfrom bran to the amount above stated, tae

b - prisoners are deprived of so much of their dief. '
e 1074.—The selection of the prisoner cooks shall be made by the Superm-
tendent of the prison, due regard being had to the caste of the men so
-employed.
° 1075.—Children under two confined a-lauf- with their mothers should have
83 .a diet allowance as under :—
e 3 (¢) To nursing mothers two chittacks of wheat atta and half a chittack
of ghi in excess of the ordinary labouring rations ;
(b) to children between 12 and 18 months, six chittacks of mﬂk twu
chittacks of rice and half a chittack of dal ;
: e - (¢) to children between 18 and 24 months four chittacks of milk, four
I g chittacks of rice, and half a chittack of dal. . 2
» This should be supplied in two or thrers meals, as may seem necessary,
e, £ » and the milk should be drawn s’mm the cow ab the jail sgate. in
| ' ¥ presence of a superior, official of thie prison.

(@) In thﬂ cases qfwhldran under 12 months, when the milk of the nus- .
ing mother i 15 scanty, it may be supplemented with mw’s milk

mxeﬁ with one-third of water at the discretion of the J;Iegmg

Officer of the Prison. *

1071.—If two chittacks of eram flomr be added to each mtmn in lien of .

There is also little
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* ° 1076.—Lima orchards containing at least one full-bearing tree of Khagh=i
% e or the Maltése variety for every prisoner, according to the c&tlmé'if-:r of the jail,
$ should be esfablished in every jail, with a margir to meet contingencies,
> 1078 —When the tamarind fruit is fresh, ehatni made by mixing the pulp
~with the daily ration of salt should be given to the prisoners, or fo all who
wish for it. An infusion of the fresh fruit might also be ‘given. From |
October to April the fresh fruit is available and from April till the fruit again .
ripens, there is no difficulfy in preserving it in earthen Matkas in a dry store-
room,
1079.—If the supply of lime-juice has heen exhausted or is insufficient,
dried green mangoes, known in the bazar as amehur, should be substituted
o ; as an antiscorbutic from the Ist of April to the 1st of November in each year.
1080.—When amehur is substituted for lime-juice the standard daily allow-
o b ance per prisoner should be 70 grains.
£ 1081.—The amekur requives little or no preparation, it is cut up into thin
& : picees and allowed to soak in wafer for some hours ; the whole is then added to
the dal and vegetables when being cooked. To seenre the solution of all the acid,
"_it would be well to have the amehur cut up the evening before it is fo” be used
and soaked all night in a sufficient quantity of water in an earthenware vessel. .
. 1082.—The dried fleshy calyces of the putwa or roselle (Hiliscus Sabdariffa)
| : having been proved from analysis to possesso real and substantial value as an
' a.ntis:curhut-ic it should be used in the same proportion as amchur, and alter-
nutely fortnightly with lime-juice, tamarind and amchur, s0 that the use of any
: . one of them may not become monotonous and distasteful.

i The Food-Materials.
| ? Wheat (Triticum Pulgare) is the most important of all the food-materials
> . used in the United Provinces. In wheat we get the closest approach in the :
.iaerceptages of its proximate principles to the ratio of nitrogen to carbon
o ~ _essential for a suitable diet. The chemical analyses of the wheat in use in the
i ' different jails show greater variation than any other of the food-materials.:
_ This is practically entirelysdue to the different decrees of contamination with

——
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1 Tn thid connection Chureh states : * The compesition of wheat-grain shows some varintions, bt they are
SRR g almost entirely limited to thé relative proportions of starch and of nitrogenous matters, although the mineral B
INCY matters 6rash, and indeed all the mingr constituents of the grain are, of course, not guite fized in amomnt."”
s His analyses of protein show variations raaging from 103 to 16°7 per cent.

ety s : #The yalne of Tndian wheats in European markets is often muchlowered by preventable impuritice.
oy j." i Yerr frequently they contain other cereals, especially barley ; gram and lingead sometimes ceonr in them, and
- %{t}ﬁym often largely contaminated with sand and earth. Then often, {wo or more kinds of wheat are found

'.“:I,’ & Mwh“_h“d wheat with soft, and rud wheat with white.” (Food-Grains of India). i
. - % MThe methods of employing wheat for !;umm food jn India vary somewhat, but tha following] are used to
= considerabie extent, The grain having been separated froa the chad, often rather imperfectly, is wushed, sun- o, i .
-, = - * '_' )
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other grains, most of the samples in ordinary use were of second class quality
and contained a large proportion cf foreign grains.

The wheat afa or flowr of 4he dietaries is prepared from the whole grain by
grinding with small hand-deiven grinding stones, and it was quite noticeable in
a sample of E'lm afa how much of the outer envelopes of the wheat .and conta-
minating scmlb—pnrtu,n].wiv barley—that remained. o

Wheat is grown in the winter montls, 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 erop included arhar.  Tfis sown at the end of Oeto-
ber or the beginning of November and harvested in Mareh and April. Tt
occupies about 18 per cent. of the eropped avea 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 ;{},{IGU tons were
exported.! . :

Bajta (Penniselum Typhoidewm) is a large 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 (Hordeum Fulgare) is usually grown mixed with gram or peas, and
occasionally with wheat. When grown alone or mixed with wheat the rota-
tion is commonly the smme as with the latter crop, but when grown with

* pulses it frequently follows a rain’s crop erown in the same vear. Altoesther
P [1 . | } =

it occupies about 10 per cent. of the erop arvea of the Provinees, yielding rough-
Iy about 2 million tons. DBarley alone or even in admixtures is generally
thought to be rather difficult of digestion, af least in the form in which the
grain is prepared for food in India.? ¢

Juar (Adudropogon Sorghwm or Sorghwn Fulgare) is a high growing
millet, sown when the rains hreak and havvested in November. It usually

follows wheat or some other winter erop, .and is seldom grown alone execept fﬂr :

fodder. The usual mixtures ave arkar with some of the creeping pulses. It
occupies about 6 per cent. of the eropped area of the Provinces, yielding ahout

dried and then gronnd between millstones inte meal.  The finest part or B:l.ji., the second grade or maidy, and the
coarsest or ata, are respectively used as follows: —
~ Suji and maida are employed chielly in the making of eﬂlr'ncl'mmry, while the ata is wade into unleav-
ened bread or biscaits, usually in the form of flut cakes called c@]lutll or 1ot ,
& A mixtare of wheaten and barley floar is employed in-some districts ﬂfw T}l;g ::::hnptﬂ.“ h:-.
erally speaking, unbnown in Indix, but is eaten both by Hindus acd Mos capecially by
:lizurﬁ?::l::ﬁidgﬁnlm:; in the ynnmpnl towns of Patoaand Behar. It should be menti-ned here that smr’huhc-
alfections do not ocenr where wheat ia considerable or almost exclusive article of the daily dictary, A fmﬁ:m
wﬂml mhnn# with the results obser¥ed in distriets where rice is very lirgely consumed * (Church).
ﬁimllaur of Ludin,;Vol. XXIV and Annual liepdet ou the. Iuland Trade of the ]Imh:ﬂ me

33
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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 conntry, especially in
the United Provinces and Bengal. Tt is more palatable but less wholesome
than maize.”

Makka or Maize (Zea Mays) is one of thé earliost rain crops. It is grown

almost after any winter crop and is usually followed by a winter erop in the
sime year, It occupies nearly 5 per cent. of the cropped area of the Prov-
inces, yielding under one million tons.
- Marua or Mandua (Eleusine Coracana) is one of the small millets arown
in the rains, with the objoct 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 Ariefinum) is grown in the winter, either alone or mixed
with barley. It frequently follows rice or an carly autumn crop in the same
year. It occupies about 13 per cent. of the cropped area of the Provinees,
yielding about two and a quarter million tons.

tice (Oryza Sativa) 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 hetween two rice crops. Rice oceu-
pies 14 per cent. of the cropped area of the Provinces, yielding over three
mi:lion tons.

Lhe ereeping pulses mung (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 Provineces,
usually after autumn rice.

The prices of food-grains vary considerably ; the following may be taken

as & fair average of the normal rates :—

Price per rupee in seers of 80 tolas.?®

Wheat ; , . : ; : : 5 ; ’ 12:1
Barley k 5 ; : : : : £ ; ; 17-0
Rice/(common) . . . : 749
Bajra - ek . 16-8
Gram el p & - 158
Juar £ 4 i . E - B
Arhar . - : . ; . : : 094
- Maizn - . ’ ’ . . ; . . : 164

! Food-Graing of India : Charch. 3
# Annual Report 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 £
ahove figures show the relative expense of wheat and barley, arkhar and geam, Sy
and the gain to the supplier of a judicious admixfure of these paivs or in other o
ways. However, as we have seen the dilferent food-materials ave often grown

=~ with one another and are thus mixed from the beginning. A

The ovdinary vegetables in season are used in the jails. Hach 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. et
The following tables give the percentage composition in proximate prins R,
ciples of the samples of food-materials received from the diffevent jails. Speeial :
precautions were taken to get accurate results for the protein content, each ity :
sanple being analysed three or more times. # v R
In Table F we have given the average composition of all the food-mate- &
rials obtained from the different jails where investigations were carried out, with cEaie
their Lieat value in calories per ounce caleulated from the percentage composi- - A
tion of the proximate principles, and also as determined experimentally from  _ i =
the food-stuffs. 5 = o
- Lo .~ For the expenmeutal determination of the heat value of the several food-- :
- materials we are again indebted to Professor Benedict of the Carnegie Institute, @ih
Washington, U.S.A., for which we tender him our sincere thanks. ¢ o I
. = . Chemical Analyses of Food-stuffs of the Jails of the United Provinces. - g I
- g - =
i ' S TaBLE A.
| Central Jail, Agra. = i ‘
g - n
o I | NOMERE II:I'.F':I ANALYBEE CAREIED OTT. | L F‘_“ 2 = Y
RISk i Food-staffe. | e e e = | Apmmge per = “a,
H : ¥ ] - 1 2 | g 1 5 | position.. LT A,
¢ . 9 ' g '-__l.— shPee | E '
,["'-'- l : 1" Protein . o 1078 | 10-83 | 1005 | 1064 16-79 3 .
' | Wheat (best quality { Cabohydmte .| 7140 7360 | 7180 7100 A oA
Bt shiteined.) Lt . .| 180 | Tl S0 1oL | , b
o | ( Protein .| 1008' 993~ 1000| 1002 | .. S 1008 | 2 3
| s Wheat {ordinary  jail -': Carbohydiate . 7040 " fﬂ‘Bﬂ!.F JOB0 | vy [ o a 71:20 T
S Py lew . .| w9l vsgl 10| 1es|.1e0] o
b [Pmiem | 78 784 TS .. ', 790 i
ng;hu} Bkt &thﬂ]ﬁ%ﬂmte 6714 I > E?'EB‘; (L 57‘ﬁﬂ i
e il_]m o P |' L L J A




TaBLa A.—continued.

Central Jail, Agra— econtinued,

| NOMBER OF ANALYSES QARRIED ouT.
T -l I I I N o -
1 | = @ | 4 | 5 position.
e = S e e s |___|____ f
Protein v 737 | 632 758 | | [ 7:59
| |
.J [ [ | |
Sample (2) s« ol [Camhohydrate . | | |
| | |
J | | | | |
' (Fat ., .| 260| 288 | | 9
| | | ! |
| Protein 1671 | 1700 | 1705 | 1700 | 1700 16+05
|
Gram , . | Carbohydrate | 4840 | 4960 | | 49-00
| |
| | |
| Fat . ] 68| 453 [ 460
: | ' I
| Protein | 2151 | 2162! 2184| s1a4 21'58
Aviiar Dal— { - [ !
| | ! | '
Sample (1) . Carbohydrate | 5380 | 54-20 | 5360 | 5386
P R
\ | Fat : . | | |
k= | , |
| | I ;
(| Protein .| 2206 | o212 | | 2900
: | | | |
~ Bample (2) Carbohydrate 2 | | v
! |
Fat . 179 | 208 | T 1:91
I |
Protein ‘2887 | 12818 | 2287 | 2306 BE 2312
. |
Urid Dal . « { | Carbohxndrate , aad } A 2 &
Fﬂt- M I'E}D i 2:00 | W WP s s 1":’?5
» |
e -
L



a X v
q;
f * . -0, -
o = 4 .
[ F % & L
2611 8 _ 3 ' <oA%y
TasLe B o
w
5 "1 L ] i
Central Jail, Naini. I TR
; e | : 2 NUMBER OF ANALYEES CABRIED OUT, . e ¢
. Foodstaffs.” ' mn:i‘;f&m' | coutage com- 9
a o | ; 1 2 8 4 5 position. | ° i ;
| | A
i Wik . G lPeobin o s m«as! 1030 | 109 | 1008 | .. w088 | © o
D s - APedn . o] swon)| wier| . 2103 =
o g Protein .| 870 883 | .. et 8§72
Jra . . . |
- Carbohydrate | ?z-ani 380 | .. 7320
Dal (1) .| Protein . } 1686 | 1G:62 -y 1649
| |
1) < . | Protein | 17-68 | 1785 o 1782 | = o
< §
Lo} - a0 Fs
-] 3 i :
o ? Tasre C. B POy
F it ® " . o .
} ; & 2 - . Central Jail, Benares. - ¢ ¥
| < I | NUABER OF ANALYSES CARRIED OUT. Lvaags ) o
| Proximate prin- | por-
Food-stnffs. ' 2 :siplnu?m | | contage com- r
4;‘_ -llé- ! :rﬁ.i"
o = g ¢ [ - | ' i
¢ - Protein 1 1188 | 1180 1213 | 1304 | 1198 1108 =
LT Wheat (1st class) . . |4 Carbohydrate | 7360 | 784 | 7310 .. 7303
M, e a
' ' LFﬂt + “ 1’5? I'ST A s e e 157 - A -~ . =
2 - Protein. .| 1102 | =1078| 1084 | .. A 1088 | me e et
A ‘Wheat (ordinary jail 4 Carbobydrate n 0 P
- sample). 4[ = - b ’
® L Fat ; ; a2 125 120
o { Protein A 1eas | 1088 . - 1949°
Gram g - A : -
R e e W i S o 545 0 ¥
o > { Protein B R Y Hos 867
PR R R TR e A 480 473 s 4%B| . |0 s R
...-I o _f'_ . .il - L P : ) ] #I g . .
_ ke . Smuan .| 605 [ f18| 699 | F0d4| . 704 .
et — -. ':-Iﬂ”' ‘al . - -ty ) . i X5 # £
1 T T ke . sl el 0| e | oo B o [aRT0am
i i aan i b X d S
ein A T | ST R (R T
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= 5 Tanre D. ; .

Central Jail, Lucknow.
NouBER OF ANALYSES CARRIED OUT.
Proximate et $s e eI . P‘-‘%:‘E’;?ﬁﬂ
principles. : o | o 4 2 . composition. 9
| 1
- g'ﬂ [ ﬁhﬂﬂ’?—- 1 | |
U | Protein . 5 981 979 97s = b 978
|
3 Sample (1) . .4 Cubohydrate .| 7340 | 7410 | 7375
& i Eba e, L el sl L. 164
3 |
& Sample (2) . ||Protein « | 968 | 973 | ) ) 967
.. ¥ & Protein . .| 087 950 981 @68 [ .. o972
& Gharlay: o { '
> i Fat S ol Y o 193 & R 1:89
]
o sl [Probéin .0 o 838 | &i8| 822 3
-I]-Fnr ] .{| | >
. s | (Eab e sy el 2:80
, . | . 4
- ¢ [6mm@) . . |Petein . . 2008 2075 . | .| o 2072 : vim i
£ Uy I Protein ., .| 2000 | 2008 | ... 2007
e Protein . | 1840 1860 | .. 1850 , Y.
s i) A | &
i s FPaf . . .| «88] 16| 480 405 | .. 496
L N © %‘ |Pmtmn ) e (R T Y RS 2226
| o Arhar Dal (1 A
i £ i {Im. . | 1| 80| aw0| 18| .. 178 : .
i e .
R woo» @) . SPotin . .| 2075 B | w8 .. 2114
4 3 Tasie E.
it b = - = 3 .|"l - . -
R e iy District - Jail, Mainpuri. "
L g = = e
. G E =
5 7 i NUMBEE OF ANALYBES CARRIED OUT, Average
k‘: " Taodos Proximate = i e e | — pereent ?
e 4 Tood-stuffs. o prinoiples. : q - 4 5 mmpnsim o -
. . il Prtein . . 1038 | 1030 1025 | 1044 .., 1084
Proten . .| 80| 883 877 -
L g '{ Carbohydmte .| 7360 | 7370 | ... i 7365 .
i U . S S Profein . .| 2200|2187 | .. 21-94 5
(LProtein . o[ 1335 1662| .. 1649 ' e A
o Sty - ; ! - -
{ Tarbohydrate ., 56956 | 5488 | .. SoER 55:22 -
- ; " - E
: . ot ® J.Fﬂ J?ﬁ T - e e IT'H 5 : ‘;Ta
@ i _ .
gﬁl‘ﬂ} *r-.ﬁi-*_ L) L e 55'1{] « g
474 '




= —— e TR
-
A 5 .
= W
H - & = ) B -
‘ - _ 28 - - e
] Tasre T. EALY 5 o
> - o
Average Composition of Food-materials examined. . - ale
a LS
s | Heat value per | Heat valuo por oz, = f'rt'
- Food-stufis, Protein.  Carbobydrate, Fat. s obtained by experi- i
- ealenlntod. mmt." al = 2 .i{
Wheat, 1st class . o 11es 78908 | 187 102:97 11156 - > i
Wheat, Jail ., | 101 7248 | 181 09 82 11025 ; e
i et 767 6726 | 277 9472 11097 3
Gram Dal ; .| 1383 5055 | 404 |¢ 0310 11820 o
|
s Arhar Dal : M 5380 | 185 02-79 11563 -
Urid Dal : ER T 5622 195 9523 “T1300 ke
Bajra e §72 | 7340 | 47 10804 Th o e !
g BRIk s e ; 893 | 7610 190 10379 10640 . & g o
" y The following are the results of the work done on the determination cf ’ & e
B A the moisture and heat values carried out by Professor Benedict of the Carnegie -
Institute, Washington, U.8.A. .5 3
¢ ™ ~
i c Heoat of Combustion <
a (o
Water i
Food-stuf. pastially ariod e g of water-free :
2 sabstanca. the given per cout, substance. e
H:(}- o -t |
. . /
L 0 Per cent. Calories per grm. | Calories per grm. d
Barley, DBenares Jail : 1661 d533 4236
; ArharDal S 13:34 3925 4520 a - Yet
= . P
= Juar oAl LMy 114 3913 4403 W
Gram Dal o ' - 89 4-297 4769 E'r;\ 4
i "~ g }
_ * Wheat,  Naini Jail St ik 1083 8:910 4385 k
i . !
; ? Gm Dal i » . - . 10419 4033 4:481 - ! ;
o = . - " 4.:
z Urid e SRS E 106y 3935 4405 B
Wheat, Lucknow Jail St 1148 2840 4348 8
: 3972
450
4348
] =
3815
oAb
4017
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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, extrasted from the United Provinses” Jail Code,
showing the different diets sanctioned for prisoners. The dietaries ave 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 consisl
in a cereal pulse combination of 14 chittacks with 1 ehittack of dal, *5 chat-
tacks of vegetables, ;% of a chittack of oil, ete, the cereal pulse combina-
tion toe*be made up according to a fixed seale. These diets ave supposed to
have been soarranged as to offer in each a practically identical amount of
nitrogen and earbon, which indicates the principle on which the diets have been
Ii'Ou.m]Dc'[, viz., to arrange the several food-stuffs in such relative quantities that

"a gertain standard of nitrogen and carbon intake shall be maintained. The
Jail Code states that this standard should be 280 grains of nitrogen and 5268-7

erains of carbon.

We shall have to discuss the suitability of these dietsin the light of the
experimentul work carried out to ascertain the respeetive degrees of nitrogen
aborption shown by the food-stulfs entering _1':nl4:| them ; at present we shall rest
content with drawing attention to the fact 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-st 1{[1’ was looked upon as being as good
as another so long as the respective quanfities of each were so arranged that
identical amounts of carbon and mitrogen were provided for in fhe dietaries.
Thus it seems that the different food-materials appear to be able to replace each
other if only the quantifies be so areanged that the proper standard be main-
As would be expected this is by no means the case, the absorption of the

tained. .
: tant element—protein—of the several food-materials is not identi-

most impor :
cal ; so that, while several diets composed of different food-stuffs can h? arranged
to offer practically identical quantities of protein, the level of nitrogenous
intercuange may be very. different with the res pective {liq';t-:it. 'l‘l:'l_:w'_ we shall show
to be the case. Thc; protein of the different food-materials 1.-.:1]1 hﬂe shown to
varyconsiderably in the percentage absorbed, so that the protein of mlm fﬂ.{)d-,
st-ui‘f cannot be substituted I_’m'_'thELL of another, and therefore one food-stuft
ot De substituted for another, on the prineiple of offering identical quanti-

cann e
: being brought about in the level of nitrogenous

ties, without serious changes of n
.absorption and in the nutritiygvalue of the diet. Therefore dietavies framed

on thi method are wrong in priuciple, as it deals entirely with the gross intake

L
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instead of attaching greater Lmpor

30"

tance to the value of the food-stuffs as nufri-

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

aim of the present investic

ation to appraise the different food-materials at their

proper value, as indicated by the ease with which their most important consti-

tuents are alsorbed.

We shall mow 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 :—

B Bujra 12
O Makka 12 -

b Marna 1% o

E Wheat 114 -

P z Juar 11 -
G Barley 11 o
H Rice 10%

Pulse 2 i 1

: 2 ALk

! , 2 | 1
| Giam 24 = 1
! Pulse 3 . 1
Wheat 3 i 1

It 5 3] 1

|
Diet. Principal. Adjuvant, Dal |  ¥egetablog, | il
A Wheat 11 Chittacks Barley 3 Chitiacks | 1 Chittack. 3 Chittacks,; 5 Chittack.

i) |
s .|
1 5
] » |
i
3 T

2 n
'y
5 F]
] 1]
L]
nE L1
ok
T3 '
_I..
a8 ]
1]

NoTE—Anv two of the above may be combined by taking half of each prineipal and half of caclh o Yuvant, the otler
items, dal, vegetables, oil, remaining constant,

Diet A.

== e LR A -
Wheat, Barley. Dal. Vegetables, |i oil. 'I'-:?:':]L]Ti]::‘éni_spi!::ufe
| A
l Grmz. (Grms, CGirms [ Grma, |I Grms, Grms.
Protein .| 8505 1555 1265 . 312 | | . 0807 _
Carbohydrate 48365 13271 | 8191 | 2660 | a_a:iam
{
Fat : [ 960 L T [ 1 R A 908 ¢ | 2463
Salf 10 grammes por man daily. ; S
Heat wvalue in calories g . g : : 3 39500 °
¢
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; A
a, 5 5 x 3
- - B \31 X
&
|
* Diet B
a = J ‘ - |
| Bajm. Pulse Dal. " Vequtables. ‘ oil. T"“['::iﬁzfpﬂi:::t"
I — — i — :
Girms, Grms, Grms. Girms, I Grms, % (irma.
Prdiein . GOSG 2506 1265 12 ‘ i 10259
5
Carboliydrate 51204 fid:10 3-8l 2550 o G32-96
Fat 3332 gy 107 1-58 908 4719
Halt 10 gramames per man daily,
Heat valoe in calories - : . ; : L 5 3 &,450
o Diet C
-~ T
Makk ; . Total proximui
: 'n B Pnlsa Dal. Vegotables, 0il. prinnipln:u .2
:
o Grme. Grms. (irms. Grms. Grms. Grms.
Pgutfin t6-62* 2500 12'65 312 10835
al Carbohydrate 461-84 G110 31°81 2550 e 58375
Fat .| 1804 2194 107 1:58 908 3001
" Ealt 10 grammes per man daily.
Heat value in calories . . . . : 4,112
= Diet D,

This diet is never given, so far as we cpuld find out, in the jails of the
United Provinces and we haye made no analysis of marna, from which to

work out its value. &
o Diet E.
_1" Wheat. Gram. . Dal Vegotables. Oil. T“F:ﬂ:?ﬂm
i R !
Grms. Grms. Grma. . Grms. Grms, Grms.
piotatn: - 6798 2660 ©| 1265 312 - 110:35
: 53 _ &
Casbohydrate 48448 | 7380, 31:31 25:50 61468
ATHE P GEO% i " o
e I 1009 b R 158 908 2809
£ =S L e 3 P: ~
Zalt 10 grammes per wan daily, &
o Hﬂt Tﬂ'ﬂ,ﬁ in Hlm - - - LR . - . - . Bm

g ml:nnu!nninm:&aﬂnth ‘Bengal from
! i maize had been obis

.es obtained from Bengal jails, Itin

the United Frovinees. However, as
'mﬂuﬂnﬂama:pﬁmntﬁﬁmihﬂhhhoﬂnmdhur
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L
Juar, Polas. | Dal. Vogetablos. 0il. T“;’:Lmﬁg““
[
e} I ma
; -
. Grme. |  Grma, Grizs. Girms. Grms. Grms, .
® . -
Protein . .7 1904 3804 | 1265 12 10875 |
Carbohydrate . 47033 9690 a8l | 260 583-48
Fat . . . 1771 36 1407 1-58 903 | 32:80
Salt 10 grammes per man daily.
Heat valoe in ealories - Sl . . 3,122
B
Diet G. k -
Barl 't Dl | Vegelabi 0il o
arley. Whent. al. | Vegetables. ils principles.
| | e e T T,
Grms, Grme. | Grms. Grms. Grma. Grme.
Protein - o aros | 1774 1865 12 o { 9053
L |
Carbohydrate .  486'65 | 12645 31-31 2550 : 669-91 o
|
Fat . - 12:15 | 262 107 1'58 908 2650
= —
Salt 10 grammes per man daily. - o
Heat value in calories . . . . . . - . 3,364 D
Diet H
[}
Rice.* Wheat. Dal. ~ |7 Vegetables. 0il. Tﬂﬁiﬂ;ﬂh
P W K
Grms. Grms. Grms. Grms. Grme. Grms. +
Protein . .| 4085 2917 1265 812 7818, I°
Carbohydmte .| 48959 15905 31431 92550 654°45
Fat . . . 512 327 107 % 1-58 9-08 2012

Salt 10 grammes per man daily.

Heat value in calories

Ll - -

B

T

- -

L4
4,816

-‘:

These are the different d.,lets sanctioned’ fﬂr use in the ]M of the ‘UmbetI

mafe

vinces. As will bo seern from *the eolumus giving the Cotal proxi
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e 7 - prineiples, the actual apalyses of the diets do ‘not wive quantities so identical
‘ 5 a8 éupposed to be the case, Thus:—
aif e,
= o] i Df&t .&r "
1 Wel Protein . . . . = - . 9697 grms.
& ~ = _ Carbohyirate . . : - ; R 171 B s Hpat value
: i Fat . & : - T, ATERE 3,300 calories.
T = ] 3
- Diet B.
2 Protein . . . ’ . : . 102:39 grms.
it 2 Carbohydrate . Ayt 2 7 o 63REL }He.n.t value
WAl . Fat . - . . - - ol AR 3,450 calories.
;_I __ BB Jre . Diet C.
: gy g Protein « . . . . - . 10835 grms.
L : Carbohydrate . . . : . . b82T5 }He&t value
: e S ~ Fat . . ‘ . g . TR R 8,122 calories.
el Diet E
=, E::E;* - meei“ " a - - " - - 11”'35 ngS
Bl g ; Carbohydrate . - . . . . 61468 ,, Heat value
If‘ AR P: Fat . : : ‘ . . « 2899 3,242 calories.
; - Diet F
; i . Protein . . . . . «. » 10375 grms.
o N Un.rhuhydrafe . . : . . . 98343 Heat value
R Y an- - . . ' . . an 18980 3,122 calories.
X Diet G
. Py S T Protein . : . . . . . 90'55 grms.
A e AN Gicbohydrste ™, o @ . . . gE0WL Heat’value
i'- B T e SRR i e L R s B0 3,364 calorics.
R Diet H
SR 9 . 28
!;., ol o Protein .* . . « . 7879 grms.
Faai g % _,‘-_ . Carbohydrate . . . . . . 68445 , b Ileat value
) L ==t " oy Tl - ‘?ﬂﬁ . . . . . . . 20-12 ] 3 316 calories.
15 that, with regard to the most important constituent, protein, we get

8 5
b uantities mrytmg from' 7879 grms. to 110'35 grms., the claim, therefore,
at these diets offer identical quantitics of nifrogen can hardly be substan-
f,éaﬂ ; neither are thg, quantities of carbon presented in the . seveml diets
ilar Whﬁ amount. 5
"'osad protein vt:luﬂ n*‘tha&e diets in the Ia.ﬂ Code is 280 grains
ﬁ}ﬂ(&ﬁ would mean about 115 glms.t of vrotein. None of the
W k-autfo be so high from analrm of the food-stuffs actually in use,
fact ofore, that hawe been empiﬂyed in calevlating the values
ﬂdh mmaﬂ:fmﬁrﬁ‘ti class :Eood-maferlals but which




are too high for the food-materials used in the jails of the United Provinees-~ |
at the pre:,cnt time. ; . "
Our caleulated values of the different diets in ]'rm\-inmlq principles ar®
based on the average composition of the food-materials analysed and as shown
Y on table”"“F.” We may, therefore, accept the fl"'lll‘l.‘ L'me._rnlntr__z their i
values as F-f_lﬂillg‘ fair averages of the diets as consumed by the.prisoners, Any
variation from these values will depend largely on the quality and pureness
of the food-stuffs obtained for mnsump[mn
The apparent value of tfmsﬁ diets.
It will be evident to anyone conversant with the standavds of dietaries
g that those of the jails of the United Provinees, offering over 100 grammes of des
protein and over 650 grammes of carbohydrates ave by uuhmunng: illiberal ; o
but that, on the contrary, for prisoners of an average weight of 110 to 115 lbs.
the diets are in reality generous.. To quote Lewis again, * The.adapted English o
scales are, under every heading, considerably smaller than the average nufri--
# 4 tive value of the Z\m'r.h-’i’rebfr_'m Provinces’ dietaries ; the latter may, indeed, i
Y 4 be said to be practically identical with the actual English scales. So that,
if weight have influence on fhe food requirements of the body, it may he
x \ assumed that the labouring prisoners in these Provinces are, weight for weight, i
| considerably better fed than labouring prisoners in England.” He compuates
the average maximum diet to be sufficient for prisoners wmn'lmlﬂ' li‘rL 1bs. a
I as compared with the average weight of prisoners in-the United Provinees
e ' of 110 —115 lbs. With Lewis’ opinion we entively agree; there is not the
slightest doubt but that the sdietaries are most liberal both in nitrozenous -
material and in the potential energy. Cdc‘qlnterl according to the acccpter[n ALY,
o heat equivalents the average fuel value is 3,280 calories; whiceh is higher than"°
B 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,
k- the usually accepted standard being 46 or slightly over 40 calories. o
We shall show, however, that the defects of most of these diets ave such
as to lessen their nutritive value to a very serious extent, with the result that
while, according to their chemical comfosition, they appear to be superior
to the English Prison scales and even -to most of the standard dietaries, in
i reality they are much inferior. The eahpianatmu for this will be found to be ~
° the low degree of protein absorption sliown by the fool-stuifs on"fé‘ring into
the composition of the dietaries of the jails of the United Provinces,
We shall now i}mreed to zive an account of the experimental WOl‘I{ u..qrr;._,d
out to determine the protein absorption from the different dietaries in force .,
and the avcmg:e level of nitrogenous interchange attained by 1':111{‘,'., prisofiers

= throughout the year. _

" (o]
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CHAPTER III..

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

-

-

The diet seales for adult native prisoners on havd labour consist of 14

= chittacks of a cereal pulse combination, 1 chittack of dal, 3 chittacks of vege-

tables wifh salt, a little oil and chilli.
abky made up according to the subjoined table :-—

The eereal pulse combination is invari-

Combination

PRINCIPAL.

et

Grain.

Ceantity.

- Lal -]

ADIJUVANT.

Grain.

ol Whpat - <~

-

o | Maron .

o Wheat .

.t Batlev .
. | Rica

.lBagra i =312
 Makks .. 12

Juar

103

| Pulza
Do,

Do.

faram
Pulse
| Wheat .

Da.

o

11 Chittucks. [Barler . .

Quantity.

TOTAL.

3 Chittacks

¥

i

14
14
14,
14
14
14
14

14 Chittacks.

ti]

kL)

L3

Any two of the above may be combined by taking half of each principal
_° ,andhalf of each adjuvant; thus, B;*? will give Bajra 6 chittacks+Makka 6 chit-
» . tacks+Pulse 2 chittacks=14, or ¢ 79 will give Wheat 5} chittacks+Barley y
> » « 7 chittacks-FPulse 1} Chittacks =14.°
: ?:'I;'.m.—-l chittaclf=2-05 czs., but for ordinary purposes may be taken as equal to 2 ozs.
.| These are the official dict scales as sanctioned in the Jail Code, but in
p‘rac'ticﬂ. they are to a large extent ignoved. The only diet commonly in use
is Diet B of the above table ; in fact it is*the only one given in the majority of
e jails all over the Province. During the cold weather months juar, bajra and
] baﬂeg._age dqmetimes made use of, but hardly ever in the quantities laid down. -
o The different Superintendents give fheir own combinations of these food-stuffs
Ly e 0 with Wﬁ; and pulse, which, are usally very different from the diets officially : .
+ A muﬁgne(l, o e o "

_Rice Das beén very rarely used in the UnitedBrovinces. As it is only
= orown toa limited extent, the pgice is ,prohibitive. “ It was, however, some
urs_ago used in two district “jails, close to the borders of Bengal, but an '
bl e 2 o ;
. ¥




outbreak of Beri-Beri in both of these causéd it to be dlscuntlnucd and 1ts use
has never besn revived. 3

Marua is never given at all; in fact, we failed to obtain samples even fm
analysis from the different 3&113 w Imre investigations were carricd out.

Makka or Indian corn or maize is seldom, if ever, used ; why this is so we
do not ulldﬂrst'md as it is a very nutritious food-material 'md cerfainly supermr
to some of those in use. i
~ The pulses made use of in the United Provinees are principally arfar dal
and wrid dal. It would appear from the above table that gram dal is not
classed as a pulse, but this is a mistake as gram da? belongs to the pulses.

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

Wheat T A N e S D 5 v

Gram 7 2 i . . : 7 24 ' - r
Arhar dal 1 chittack. :
Vegetables . 3 chittacks, -
Salt . : : 2 : : « 150 grains. Sy
0il . : . - : : . » 908 grms

Condiments 1 ehittack. e

is given to the exclusion of all others. We have, therefore, first of all to find.
out what is the average level of nifrogenous interchange attained on such a
diet. On proceeding to investigate this diet and to obtain the level of nitro-
oenous metabolism permitted by it in the different jails of the provinece we were
quickly forced to the conclusion that very different quantities of nitrogen
were absorbed and metabolised o2 what appeared to be the same diet. For,

while the same food-materials gave identical results in any one jail, this diet -
cave different results in the several jails-where investigations were carried ouf, "~

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
{hose grown in Lucknow and Agra districts. 3
The explanation of this was not difficulf to find, It will be seen on
reference to the analyses of the food-stuffs of the principal jails that the protein
content of the food-materials, but equcmlly wheat, is higher in the first-named
districts than in the latter, and mere mspectmn of the samples was all that was
necessary in order to solve the problem. Wheat, sold as such and- indeed as

grown, is not by any means a pure sample of iheat, buf a mixture, toa greater

or lesser degree, of wheat and barley with other grains. All but the barley, are
ﬂurly aa&ﬂy oot rid of in “cleaning, the barley remaining even in well-cleaned

samplas. The degree of admmture 'mth barley varies in different R@tﬂﬂ"f ﬁha

- g

-

-
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- Provinee but is very much higher in the samples obtained from Agra and
s ~Lucknow than‘in those from Allahabad and Benares.  As weshall show later
- the percentage of nitrogen of barley that rundergoes absorption is very
. much lowér than that of the nitrozen of a pure sample of wheat, it will he

evident that any admixture of barley with wheat will have the effect of lowering

“the percentiige of nitrogenous absorption of that sample.  Thus, we found that

the percentage absorption of the nitrogen of the wheat in use in Benares and

Allahabaa differed considerably from what was the case in Lucknow and Agra,

Aand therefore the level of nitrogenous interchange on Diet E varied in these

several jails,

Similarly, as we shall have oceasion to point out when dealing with diets

into wlich barley enters, the fact that a pure sample of barley —without some

- sadmixture of wheat—is almost impossible to obtain, and more difficult in Agra

and Lucknow distriets than in Allahabad and Benares, means that the percent-

age of the protein content of harley is higher than it should really be, and

° chigher in Agra and Lucknow experiments than in those carried out in
- Allahabad and Benares.

% ~ . ° Weshall now proceed to give the results of the investigations carried out

3 ., "to obtain the average level of nitrogenous interchanges attained on the United

n - Provinces jail dietaries. The food-stuffs in use during these investigations were

asefar as possible the ordinary materials : it is probable, however, that in some

4 LIRS cases the food-materials were of better quality than those usually in stock.

Fourlarge Central jails were selected, roughly situated in the north, south, east

anc. west of the Province and fairly well covering the different tribes and

_© _ races inhabiting the United Provinces.
o S, Batehes of picked men t?ere.,isulated, placed on the weighed out diet for a
Ep °"  number of days, the urine and fmcesbeing cavefully collected—the freces for the
o "%  apuiod being separated with charcoal—and analysed in the usual way. The food-

stulls made use of during the observations were also analysed. In this way we

“obtained the daily infake of nitrogen in the dietaries and the daily output of

Eaat e /nitrogen in the freces and were thus in a position to ascertain the average
level of nitrogen undergoing metabolism with the different diets.

Himy 1% :' & * » 1
| Sl - ® - S '
.ef % 3 - o A—Det E.
E X ™ Wheat .° 5 7 e 11} cHittacks or 23 ozs. roughly.
o I_’.‘"”r— =< Gram dal < FHESL L AN ) nn Pl S
| . Arhar . s o s LT T e
. L ?Egﬂfah]ﬁﬂ ; : . o9 chiltacks oNZred 1 e

£ ]
"

a
Oil, ®rdipents, salt, ete., as usnal.
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(1) Benares Jail. ) i
SERIaL NulBeEr 1, DBarcm A.
Five prisoners under observation for siv days. 4
R | ¢
Tutal nmomn t tul i Wit Nitr Kit
4 uut fu:nea.n | mtTl.?g:u 75 | ‘htra n i ‘:{Dﬂ:ﬂn J‘fﬂ“u i :?EE““"
lbs. fuces. | Wheat. Gran. Azhacz. Vegotalles.
18th February 1810 . 439 17-03 ! 11174 4111 195 5
19th Febroary 1910 . 457 2090 11-174 4111 195 05
90th February 1910 | 456 2062 | 11174 snr |19 05
81st February 1910 .| 732 3268 i 11174 #111 105 _0%5
Ly
29nd February 1910 . Sol g | 11174 4111 195 o5
23nl Febraary 1910 .| &5l | 3552 11°174 £111 1:85 0B
24th February 1910 .| 380 ll 1672 wirs | s 195 05
| | |

[Except where otherwise mentionel the figures 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 nitrogen per

Average output of nitrogen in

man daily . . . 10735 grms. freces per wan daily . 5538 grms.
Nitrogen absorbed— 12197 grms. =687 per cent. of nitrogen of diet. n
L
SERIAL No. 2. BatcH A, .
Siw prisoners under olservation for siz days.
I Total amount Total ! Niteogen ° Nitrogon Nitrogen Kil
o fueens, nitrogen of of 0 of of
bz fmees, "i"i‘limt. Gram, Arlar. n?ugﬂhhlea.
e (R e =
3rd January 1910 g [y / 11-174 4:111 196 05
4th Jauuary 1910 . i} d1174 4111 1-95 3 . .
5th January 1910 . 45 11174 4111 1:95 05
| i : s lﬂﬁﬂﬁi hist ! ; 4
6th January 1910 . 55 4 111174 4111 1-95 05
7 i 0
7th Januery 1910 . 55 11174 4111 195 | = 406
‘§th January 1010 . 42 Hag®| s 1 19 ™ o5
R T 11174 4111 ‘95 ° 05
| 9th January 1910 H ] 4 )

hmoﬂmtmmw Ly
- o 17#35\ _._

-.E.ﬂrnga.oﬁput of ni_t?rbfn in

’l

-
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- - <G (2) Naini Jail, Allahabad. : i
SERIAL No. 3. Barem A, !
& Five prisoners under observation for five days. |
3 2 ' Tuﬁlfnﬂ:;lrt Tuotal mtmgt-n ‘\Tmt;_gnu | .‘C'ilz?gen | Ritr&gm‘_ Rit:‘;}m " |
28, i‘m:ns Wheat. Grom. Arhin- Vegotables. |
n ! | |
4 St | { t e = {
16th February 1010 .| .. s ARUE et i
17th Febraary 1910 .| 6432 | 2617 | 10833 | 808 160 06 ‘
18th Febroary 1010 .| 10435 2062 | 10883 | 87705 190 05 |
19th February 1910 020 92:58 0888 | 87705 190 05 »
b
20th February 1910 9840 223 10-588 | &7705 | 190 05
) 1
21st Febmary 1910 .| 9122 | 2379 | 10:833 87705 | 190 | & '
] 1 | | |
*ermge infake of nitrogen per Average output of nitrogen in : .
man daily . : . 170085 prms, fucces per man daily . . 405898 mms. ]
* Nitrogen absorbed—12-0139 grms, =706 per cent. of nitrogen of dict. ¥ 24T -
; SERIAL No. 4. Barcm A. 3 i
e Ten prisoners under obszrvation for ten days. = o
o 2 . From 2nd Decomber 1909 to 12th December 1900, =
Average intake of nitrogen per Average ontput of nitrogen in
: # e s mandaily . . . 17°0035 grms. »  fmees per man daily . . 65054 grms.
b Pay Nitrogen absorhed—11 9495 grms.=70-2 per cent. of nitrogen of diet.
R o Therefore, the ordinary jail diet in Naini Jail shows an average absorp- i .
4 tion of 119817 grms. of nitrogen="704 per cent. of the nitrogen of the diet.
b | y = »
(o TS .(8) Lucknow Jail.
: .1 ¥ -
r o g Ser1A'L No. 5. Barcm B. :
- i Ly - a .
. ; ,.; 2 o = Five prisoners under observalion for five days. 5
PR hd 1
T ' Total t Total nitrogen| Ni Ni Ni Nitro Y- b
L3 v of fmacs, < i o M i | et il
n | 0z8. feoos. Wheat. Gram. Arhar, Vegetables,
e .
e =T ) : -
17th March 1910 | o840 2052 10:028 4187 10184 05
i x ; L
& |18th Narch 1910 . 975 + 21'76 10028 4197 19184 05 _ .
: : - . ; - .
Toth MarcH1910 .| ° 1170 26°87 10-028 4197 19184 05 i 1
L -] e » ;
W 1910 .| 1190 2463 10028 4107 1-9184 0 oy
.‘ = . - X
21utmh mm | 935 . 204 10028 | » 4197 19184 05
B L & : ]
' 430 1439 10028 - 4197 19184 06 :
0
intake of nitrogen per A Average output of nitrogen in
S e 1RGN me fces per man daily . 671432 grms, p
Wi’amrbﬂ—ﬂmm :i&lperna;ut ofmt:nogennfdnﬁ ' = =
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£ *(4) Agra Jail. s SIS e
SERIAL-NUMBER 6. Barcm A. - = S -
E - _ . Ten prisoners under ohservation for ten days. "
R From 1£th December 1909 to 22nd December 1909, i sy a
Avernge intake of mtru"rm per Average output of nitrogen in -1 i
man daily - . 16°72F grme, fmees per man daily | . 5069 grms. al P = I
Nitrogen absorbed—10:759 grms. =043 per cent. of nitrogen of dict, a1 -
SErIAL No. 7. Barcu A. o
' Five prisoners under observation for seven days. .
Za SO
1 1 ;
T%\fftﬂf?:::;mt Tuia.l nit'ragm Eitrnl%gan Nitrﬂofen Nihl;nigeﬁ Hitr&qm s o z o S
1ba, | f:ncna Wheat. Gram. Arhar. Vegotablos, h
| - "
- 18th March 1910 725 | 230 101488 | 9855 15964 o8 ke i
Lol ~ (2 -~ =
e ) 10th March 1010 . 800 25 45 10'438 3655 19964 05 — "
20th March 1910 . 950 20-87 10423 3855 1:0964 o5 " | » i
& -
’ ® |21st March 1910 . 50 39-09 10433 w855 1-0964 (5 » . e !
- - s}
22nd March 1910 . 712 2306 10433 3855 1:9964 o5 !
28rd March 1910 : 620 2330 10-433 2855 1-0964 o5 n . 2
= 0.7
. 24th March 1910 . 950 3120 10433 3855 1 9964 05
n B "
s 95th March 1910 .| 338 1414 10-133 F655 1-0964 05
Average intake of nitrogen per Avegago output of nitrogen in o n # I
- man daily . - . 16 TRLL grms. ~ fmees por man dnily . . 5°9254 grms. : S 2 -
5 Nitrogen absorbed—10-859 grms. =647 per cent. of nitrogen of diet. - 3 e i
® . - . - 3 B .o -
: = Therefore, the ordinary jail diet in Agra Jail shows an absorption -of o P :
}' S 108085 grms. of nitrogen=615 per cent. of the nifrogen of the diet. -
ey From these investigations recorded under the serial number 1 to 7 we can ~ 2
_~._p- <l obtain the average amount of nitrogen absorbed from Diet E of the Jail Code. a - 1
’-? el Thus :— ; g |
. 1. Intake . . 177350 grms.  Absorbed . . 1271970 grms. - A - J
: _ g sl T o . LARTR0 e 5 L
£ & SR S 10 RS ROR R I e CT %
4"- !,, o . 1?'ﬂﬂ35 ""j'; f;’ - -.‘11'9-1'95 3 ﬁ“’f’ & ¥ -_. =
iRg st R lﬂ"ﬂiﬁﬂe 3 o '11-.5{:-02- - -
il T ™ E o n
_”15#344, : 5 ; lﬂ Bﬁﬂﬂ. 45 e

intake c,f 17 09026 “grms. showa an absorption of
' These o]:mﬁmna h&w been G&Iﬂa ﬂ‘!.é
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with the average _food-stuffs of different parts of the Provinee, we may accord-
lugly accept the result asa true measure of the level of nitrogenous inter-
changes possible on Diet E of the Jail Code, wheh the ordinar v food-materials
of the different jails are made use of.

B.—Diet A. :
Wheat . . . : . . 11 chittacks or 22 OEE, i'l.'lllgl_':]llll'l.'.
Barley d - . 2 ; 5 i i 5
Arhar : . ; ; : ¢ - lebithack . 8 ., i
Vegetables H ! : « dchittacks ,;, 6 o

il -.-'.uu‘uu._nla salt, ete., ns nsual.

Mainpuri Jail.

SERIAL No. 8  Barcm A.

Ten prisoners under observation for sia days.

- |
3 Totnl amonnt l Total | Nitromen Nitrogen Nitrogen Nitrogen
L of fmces, | nitrogen of of of af of
| Ibs. | fmces. Wheat. Batley. |  Arhar, Vegetables,
2ath October 1909 .| 1200 | (| 100826 23412 20782 05
25th October 1000 10:12 | 100826 23413 20783 05
Eﬁ?h'ﬂch}hur 1909 5 i 1300 | 1000826 | 2:3412 20782 (157
27th October 1909 ; 13-38 3.764 |: 10-0836 23413 | 20783 05
ETIE,
28th October 1909 . 1050 ‘ 00826 | 23412 20752 05
20th October 1909 i 1060 | . 10-08%6 23412 20782 05
80th October 1909 . w22 || v I 100826 2342 | 20782 | 05
| i |
’ iwmgc intake of nitrogen per Average ontput of nitrogen in
i | man daliy . . » 15002 grms. freees per man daily . 5294 grms,
Nitrogen absorbed— 3708 s, =847 per cent. of nitrogen of diet.
5 M-mlpurl Jail is situated mm;, clase 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-
i matgrial%; caused a lowering of the percentage absorption of the nitrogen of
wheat and a raising of that of the nitrogen of barley.
pﬂ-._‘- - [l -
1 v ! 2 "
ks 27 . C.—Diet G.
Wheat . : ; : : . o chittacks or # ozs. roughly.
3 ¥ ® Bnl‘]ﬂf . . ' =l et 11 1 '. 1 22 1 1]
/ : Avhar . = ae et : SESRILT Tar CL
¥ W:\gel“hleﬁ s 2 R v ip 13‘ Chittﬂckﬁ 33 G 1 T
e 3 i G
" °
1]
3 %
= &£ - . ] @
& ¥ =
? 2
[ ¥ -
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() Mainpuri Jail. : i

EERIHEL No. 9. Barcm B. ; A !

. Ten prisoners under observation for siz days.

=

Total amount
of foees,

1ba.

. Total
nitrogen of
{woes.

Nitro
i
Whont.

Nitr
Barley.

Nitrogon
of
Arhar.

A
Nitrogen
T

Vegetnbles,

24th October 1809 .
25th October 1008 .
26th October 1909

27th October 1908
28th October 19090 .
20th Oetober 1909 .
30th October 1909 |

1346
13:82
1245
13:50
1060
10-00

J45

27198
37408
27498
27498
27408
27493

37408

LR Y
58544
86541
8:5344
55514
85841
55544

20784
20784
20784
2078+
20784
20784
20781

05

05
.05

05

05

o5 =

05

Avergze intake of nitrogen per
man daily . .

18-9124 rrms.

Average ontput of nitrogen in
Feces per man daily

Nitrogen absorbed—8'325 grms. =634 per cent. of nitrogen of diet.

{2) Lucknow Jail.

SERIAL No. 10. Barcu C.

Five prisoners under observation for siz days.
=

- 50874 grms,

| 2nd March 1910

3rd March 1810

; 4th March 1910

5th March 1910

| o v 1010
| 7th Mareh 2910

Total amount
of fmeces.
06,

Total
nitrogen of
fmeoeE.

Nitrogen
al
Wheat.
[

Nitrogen
of
Barley.

Nitrogon
of ¥
Arhar.

.| 70
o 114650
.| 10400
: 750
10850
0450

1754
26-20
S22:80
2320
23387

R 12,2?

2619
2649

in
2649
2:649, |

2649 -
&,

04
2619

9678
G678
ol 9678
9678
0678
=]
0678
9678

20192
20192
20162
20102
20192
20192
20193

@ga ﬁntpu‘l'- of gitmgen i-n
faéo& PEI' man llaﬂ_g
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; The higher result obtained in Lucknow Jail compared with t].utt- from the
. same diet in Mainpwri Jail is due fo the higher percentage of the nitrogen of

b e - wheat absorbed and the greater protein content cf the barley in use in Lucknow
' o Jail. '
4 - . e D.—Diet F.
kll A ¥ i Juar, . : - . . . 11 chittacks  or 22 ozs, rocghly.
g ’ Pulsa (Urid dal) - x - X - A i
v 2 P Arbar ., . » : . = L-chittack ..o 2. . o
N - : Vegetables : : ; - . 3 chittacks , 6 , pr
L3 L. M

- : ; Agra Jail.
5 SERIAL No. 11. Barcm B.
.'. L - El -
R o Fipe prisoners under observation for five days.
: .' - s | Tu:;t}'sl ﬁunt nif.Tﬂml . _Hil-:&g-en l .‘N‘ih:.u:frgeu Nit;;gﬂn Nit:&tun
\f . - 1T | Ibs. fmees, Juar. | Urid. | Arhar. Vegetabloa, o
o L LR |
o 26th March 1910 . 800 3092 74544 6+204 1-9964 o5 o

0 T [embMamhioto L[ 1272 1921 | 7484 6294 | 19964 05
"] o8th March 1910 . §40 3199 74844 6291 10064 05 - .
5 o

. e . |®9tBMarch1910 . 1228 4321 74814 6204 10964 05
; ' LS 30th March 1910 . 670 2350 74844 6204 1-0064 05
| ; tl-_f_t il - i
B Amg@ intake of mitrogen Average output of nitrogen in 2
3 per man daily . - 1683748 grms. freces por man daily . . T'2756!grms, e
1 Nitrogen absorbed —8:9992 zrms. =553 per cent. of nitrogen of diet,
z . & It will be noticed that no less than half the total nitrogen of this dief is
Qs © "=+ derived from the pulses, 8 ozs. of Urid and Arhar dal entering into the com-

E, - Pgsrt.]un of the diet. This in itself is sufficient to condemn the diet, and as a
2 regu.lt we find only 55 per cent. of its nitrogen absorbed. As will be séen later

« pra.chca]ly 60 per cent. of this diet should be absorbed, so that the excessive
qumtltms of pulse actually tend to deeraase the pementage absorption of protein
from diets of this type.’

Ed—nlﬂt B.
&+ oBajra . : iV + 12 chittacks or 24 ozs. roughly, o
K L PIIEE {Und di]r . i i s . 2 Y] n b, » 2
: . érha.r P 2 = . . . . 1 Ehittﬂ.ﬂk .” 2 BT 7 . - =
e %gﬁfﬂﬂﬂa = " SR - 9 “hmk“ T S i 3 .
= ’ " . =

“Tho ibility of ﬂm albuminoids in pulse ith that oi thc
w ﬂﬁn usually mgnr& llsnl't.?: I.; ?ﬂ?ﬂl’fhﬁd th:lr are ; mmmﬁ
. proportion of the total ﬂwﬂ mmnmaumﬁﬁulﬂdm& unused in
an to is proportionately F iy
ﬁ?ﬂ reduced Hh!i%ﬂ ruhl constitutes no Fa

Gz s -

-
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b= - Naini Jail. § A
: ; Neoodd
“ Seiran No. 12. Barex B. o X 8
! " i RN
:"5 L r i . - ':' .
1 . Ten prisoners under observation for ten days. : - PR
| : Pl
Total amount | Total Nitr Nitrogen | Nitrogen trogen
: of fmocs, | mitrogemof | b “of "ot 5 e, ; 4
i ozs. feeces. Bajra. Urid. Arhar, Vegetables.
i - -
I 3 I A + g
v - |30d December 1909 .| 1160 |\ (| 95280 400 1951 | ° 05 AR
1 o =l o P
| 312 December 1909 .| 1500 95289 400 1951 05 s
L » | ¥ ' . e
S |4t December 1000 .| 1750 | 05289 400 1951 o5 | o T
. L ; : &= ) 2
. . | 5th Decomber 1909 .| 1500 05280 400 1:951 05 &l
i " = | 6th December 1909 . 14:50 645°08 9-5289 400 1451 S ¢ » - ¥
2 grms. AT ol
; - [ ( i
ok 7th December 1909 .| 1350 9:5280 4:00 1951 05 s %
L ._ * 2 n - ]
i - Sth December 1909 .|  13:00 95289 400 1951 “os
| . i~ = l L
1 ' 9th December 1909 +| 1400 - 95280 4:00 1:951 05 -
k c : ¥ " 2
- o by {0 43
- 10th December 1909 .| 1050 95289 | 400 1:951 05 s e
o ] W -2t % '-:l":- W
o 11¢h December 1909 .| 1200 |) | o528 00 1951 aop. | =% DT Al
Jies # o

(a1 L
Average intake of nitrogen per Average output of nitrogenin Wi E
‘man llilﬂjf 5 S ] 2Tms. - fires per man ﬂgﬂ_? 8y . B:4508 grms. . " -_.rg,_,_ 5 1
Nitrogen absorbed—95291 grms. =59'6 per cent. of nitrogen of diet. ' P
L - L i
. = : s TR

ol .. - = (el - ] - I : E‘.gilgF

F. Diet % (E + F). ¢ -
A N SO |
e} n) n . 5% chittacks-or 11} ozs. mugh]; <
» : ] 1 = -
i & 1'-n - - ,&ﬁ FE o § ] 1 EEl i |-ﬁ *, ] .
e I . s B g o Bk T g
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Agra Jail.
SERIAL No. 13. Barcm B.

Ten prisoners under observation for ten days.

'?E;E:'qu jdotal | Nitrogen | Nitrogun | Nitrog | Nitrogen | Nitrogen

Tha, of fmees, | Wheat, Junr, Gram, Arhar, Tcsetahlr-‘?:
"-' ges 12th October 1909 .| 1475 ri 52187 | 8993 | 42405 | 1039 05
e 13th October 1909 .| 1175 | 52187 | 3993 | 42405 1-939 05

.;,# O % 14th Octobor 1900 .| 1993 | | 59187 39003 | 42105 1639 05
RS n | 35th October 1000 .|  g50 | 52187 | 3993 | 42105 | 1939 05
't “ E 16th October 1909 | 1150 \ssos JI' 52187 | 3903 | 42005 | 1939 05
;. ¥ i ‘|76 October1909 .| 725 || gems. : 5387 | 3993 | 42405 | 1939 05
M. = [stioucberion | 1050 | | 52187 | 3993 | 43405 | | 1989 05
) { o g " Lo October 1909 .| 1100 | 52187 | 8903 | 42405 | 140890 05
'? * _ _' 20th October 1909 . |° 1275 i 55187 | 903 | 42405 | 1939 03
;-;;_F__ ; © ¢ |21stOctober1909 . 950 : W ST | 3003 | 42405 1939 05

4 Tyt Ln 3 At::l";g& intake of nitrogen per ‘Average ontput of nitrogen in
N A mandaily ., . 158912 grms. frwces per man daily . . 58857 grms. .
P 3 - Nitrogen absorbed—100035 grms, =629 per cent. of the nitrogen of the diet.

t 3 These conclude our observations on the dietaries officially sanctioned in

e - the Jail Code. As already stated other combinations than thoss laid down are

5. made use of in the several jails. Soms of these combinations were investigated

gt - where the actual quantity of food was kept constant at 18 chittacks including

= 3 chittacks of vegetables. The results obtained we shall give under the

G. Dlet,
.Different combinations of the food-materials making 18 chittacks, the .
% o N . . u[ﬁe!_al quantity. ‘ i
: Szrrar No. 14. o
: Flive mmrsﬂnd;r ‘ﬂbssrvcaﬁanfafﬁae days. :
WALt SRR s S S

L3 T 5

e
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Total amount | - Total Nitzogen Nitrogon . | Nitrogen Ni
- of fmoes. nitrogen of a ) of 1%?3‘0]1 -
028, fmacs, Wheat. Juar, Arhar, Vegetables, ® oy
—— S { . —— o
17th March 1920 - . £9°50 1907 5298 5208 40384 06
. & |
18th March 19107 §9-50 2415 5208 5208 40384 05 ,, |
19th March 1910 6700 2052 5208 5208 40384 03 .
20th March 1910 . 7500 9151 5298 5908 40981 05 _
21st March 1910 7500 2466 5208 5208 40384 05 o
22nd March 1010 . 2950 14:05 3208 5208 40384 05
| “a "
Average intake of nitrogen per Average output of nitmgﬂ.n in {
man daily . . 150414 grms. fmces per man daily . . 49944 grme. ~ !
Nitrogen absorbed—10°05 grms =668 per cent. of nitrogen of diet. = !
SERIAL No. 15. . G ot \
L & . s o
Five prisoners under observation for five days. % : 4
Wheat A : ; . . 8 chittacks. " . '
Barley : % - RN ® PO
Arhar ; : ; : . 1 chittack. -
Vegetables S . 3 chittacks, ‘I
| ' L "
| Total amount | Total Nitropen Nifro Nitro Nitrogen
of fwosn. || ditrogen of - of ot 1oF ih s - '
ozs. fwcos. Wheat. Juar, Arbar. | Vegotables | 5 {

10th March 1910
11th March 1910
12th March 1910
13th March 1910
14th March 1910
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¢ pe T SERIAL No. 16. : '
Five prisoners under observation for seven duays.
Wheat ; ] : " e ; e chiﬂ;unkgﬂ : .
Juar N e = . . . : o B T =2
. Arbar - : : : - ; . : o=t
;;' P 3 o Vegetables : . i - i ; : ke i
e
i 5 Ta{l:?lf:munt .Tatnl Y!:trugtm Nltol?gﬁ‘ﬂ | Nﬂg?wn mt;ﬂf:gm Hit;fqm
@ Ihs. P Fmoes, | Whent _ Juar. | Arhar. Vegetables,
L . = e ! = i L=k
| | | 2
R 101k January 1010 . 11 1761 5858 | s10 | 800 03
. 5 .
Roe " Ny 20th Janwary 1010 ! 286 | 1261 | 534 | 5l ' 390 05
1 o 91st Japuary 1010 . 393 | 2155 | 5954 | 5110 | 300 05
| & & {
i ? Poddamnrr 1010 o 9% | 1945 | S8 | s | 39 05 § 0
1! | | >
- . 2ird January 1910 984 | BOEy | &34 | 5l | 390 05 > =
i' E | 24tk Janvary 1910 423 =T B354 = 5ll0 | 300 05 ; : oM
1] I 25th Jamuary 1910 . 360 | 2156 5354 5110 ‘ 890 1 SR ¢S .
i | RS Axernge intake of nitrogen per Average output of nitrogen in <
- man dﬂ.i]? : z . 14'884 grms, fmces por man daily « 4144 grms,
! - e Nitrogen absorbed—10°72 grms, =721 per cent. of nitrogen of diet,
' Ba% {Hn-r: —The wheat given in this diet was first class material, so that the absorption is higher than would have been
! the case if tlw  ordinary jail standazd of wheat had been nsed.) ¢ L
X o i o1
. T Sgriar No. 17,
iy L]
N = s Ten prisoners under obsermfsma for five days.
e B R HEG RN S e e Dakithadke, -
Bt 5 ‘ e : -
1 o - Lo Bﬂgm 2 - . . o . . itk EE]
- .ﬂ'u:,. e .&.'I.'hﬂ.l' B P £ . . . . - J . 2 32 °
45 = Vegetables . ; : - e I : N R o e
' Total amount Total nihngau‘ Nitrogen | Nitrogen | Nitrogen | Nitrogen
B « of feces. of of of of of
1 Tha. Fmees. Wheat. Bajra. Arhar, Vegetables,
el L4 ] :
' _ﬁaﬁgﬁum‘!m; o 1800 3406 | 8478 3176 390 05 : 3 5o
| e T a i, = B . H
B e _.-'- L - i 1"-& Eﬁ'fg & B.dfa 3'1?6 3-9" B'E ¥
T 7 -~ > !
aF ';o J izen L4320 ; 8478 [ 3176 340 05 B =
et i |7 eres g418 || 3176 390 05 ' ;
1400 5047 8478 a-rm““-f r 390 05
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n 5 | ~ o
-~ SERIAL No. 18. : ’ -
Ten prisoners under observation for five days. " A
ik s ¥ 8 e e e, BiohTSunl L |
Bajrn. 5 2 & AT i L 2 i - . T 3¥ .2
A:b'r';ll' i - .. .- . . " " - 2 el " i
- al
Vegetables . 2 : i : : : . . B » 1
Total amount Total nitrogen  Nitrogen Nitrogen | Nitrogen Nitrogen ; : 4:
of fmcea, o of of of f of -
1bs, fieees. Wheat, Bajra. Arlinr, Vegotables,
y 1y il [
12th January 1910 1800 4001 a-ghe | 5°a53 | 390 5
| | ~ r
13th January 1910 13:69 sLron G052 6558 ( 490 05 :
| | “a i =
14th January 1910 . 1850 5081 5652 | 5088 | 890 1 -
15th January 1910 . 1569 (112 5662 | 5338 | 890 05 Lt
16th January 1910 16:20 5606 5052 | 5338 300 05_" %
] Amﬂgﬂ intake of nitrogen per Average output of nitrogen in 2 o '-]
. man daily . P . 1561 grms. frces per man daily . . 52586 grms. |
Nitrogen apsorbed —103514 grms. = G638 per cent, of nitrogen of diet. ¥ ez Vg
: " > |
- e & 1
i |
Serran No. 19. n 1
K D A -
Ten prisoners tnder observation for siz days. . om0 |
= |
Wheat ; - : . . . . . . 4 chittacks. o
o Bﬂjm . . - . - = . . . - E T
Urd . - . ; £ - . - . 5. 1 o = _
Arhar . ; 5 ; ; : [ g + 1 chittacl. ) o
Vegetables . h : . Nk | A ! . 8 chittacks. 1 S 2 %
- 1
oo A
. ctapuat | motal . | Hitrogen | Mitrogenw | Ritrogen | Witrog 3 s
5] 1 1 n 1 e ehi § h
of | nitrogenof of o gtz of kxogen I
freces fices Wheat. Bajra. Urid. Arhar. | Vegetables, “d

15th December 1809
16th Deczmber 1909
- | 17th December 1900

G526
68520
© 63326

63596
62526 |

0d
05
5
05
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Ser1an No. 20. -

|
¢ Four prisoners under observation for siz days. l
L R S e |
Gmm - . - " L] " . - 3‘& 2a |
Vegetubles > : . . - . sy e !
. | |
Total tTﬁtu.l it Kit | i i |
oy i gt (e e L L
OzH. froces. Wheat. . Gram. Vegotables,
SpdMarch 1010 . . . .|  spog 1633 101545 ! 55758 05 |
; B8 Maseh 1910 © . . .| 8300 1767 101545 | 58758 05 |
GhiMaeh 1910 o . . . 6650 1841 101515 58758 05 !
Bth Mareh 1910 . . . 11350 2258 101545 | 59758 0 |
| A T T 62-00 1471 1011545 55758 03 |
| A AT A (R 7 2114 101545 | 58758 05 |
e
: Sthafareh1810 « & .« 32:50 8§54 101545 l #8758 05 l
. Average intake of nitrogen per Average output of nitrogen in
5 man daily . : . 16-5308 grms. fmces per man daily » 49721 arms,
Nitrogen absorbed—11°5552 grms.=89'0 per cont. of nitrogen of diet.

8.5, ~ In the preceding pages we have recorded the investigations made with a

view c¢f 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 Coue as being the best. It presents,

wWAT “on an average over the province, an intake of 17-09026 grms. of nitrogen of

W ° ywhich 11'64996 grms., or 6816 per cent., are absorbed. The other diets,

e " 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 1
of nitrogenous metabolism, both actually and relatively. l
$EY W e may summarise the results so far obtained as follows :— J

TPl . Diet E.—Intake of 17-09026 s Hitrogen absorbed 11:64996 grms. v
e 2 = —ﬁﬁ*lﬁ per cent.
LM * Diet' A—Intake of 150020 __gr;rma- Nitrogen absorbed 97080 grms, {

c;nﬁ.{- 7 per cent. : e
“ﬂ;er. G-—Int'ake of 14-3793 ghms. Nitrogen absorbed 9'2264 grms.

.{.-.



- — =
L4 "

Diet =5~ Bt Intake of 13:8912 grms, Nitrogen absorbed 109055 grms.
=62:D per cent. & -
Diet in serial No. l4—Intake of 15'0444 grms. Nitrogen ahsorbed
10:0500 grms. =668 per, cent.
Dict in serial No. 15—Intake of 14'8512 grms. Nitrogen absorbed
101888 grms.=0656 per cent.
Diet in serial No. 16—Intake of 14'8640 grms. Nitrogen absorbed
10:7200 grms.=721 per cent.
Diet in serial No. 17—Intake of 16'0540 grms, Nitrogen absorbed
11-1446 grms.=69"4 per cent.
Diet in serial No. 18—Intake of 156100 grms. Nitrogen absorbed
10-3514 grms.=66'3 per cent. _
Diet in serial No. 19—Intake of 16°5706 grms. Nitrogen absorbed
10-8526 grins. =655 per cent. '
Diet in serial No. 20--Intake of 165308 grms. Nitrogen absorbed
11-5552 grms. =699 per cent.
It is, therefore, evident that with the exception of the diet mvcstwatqd inl " =
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 undez
. - 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 exclasion -~ -
of all others for at least nine months of the year. A
If now we aceept that E forms the diet of the prisoners for nine months 8
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 - i :
metabolism attained daily throughout the.year. Thus for nine months the TR T
ayerage daily nitrogenous interchanges=11'64995 grms. and for three months J ¢
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 mtercha.nge : R

per man is 11 msﬁxs:;u 1945 _ 119860 grms. This works out to be equay

to 67°4 per cent. of the average daily mtai«:e of nitrogen throughout the year,
o viz., 16:7292 grms. "
: Therefore, an average daily intake thrnuahnut the year of 167202 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 underg;caa
‘metabolism in the system a
: When we ccme to discuss this diet in the light of further exPerlmental =
' work, the queatmn will have to beaenns;ﬁer&l whether this level of II.Tt;Iogan{ms
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- interchange is sufficient; if not, how it can ]}l}ﬂ."&ise-[-t, and, more important

still, how the percentage absorbed, 6747, can be increased so that excessive
- waste may be avoided.
SUMMARY AND CONCLUSIONS. E
1. The food-stuffs of Allahabad and Benaves districts are purei and show a

o o1 hiéher degree of nitrogenous absorption fhan those of Agra, Lucknow or

Mainpuri districts.

« 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 Superintendents for this diet.

Tt presents on an average throughout the province 17'09 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.

" 8, Taking the whole year into consideration the dietavies of the jails of the
United Provinces present an average daily infake of 16°73 grms, nitrogen, or
104:56 grms. protein per man, and are accompanied by an average daily
absorption of 11:28 grms. nitrogen, or 69'50 grms. protein per man.

-




- CHAPTER IV.

The Determination of'the Co-efficients of Absorption of the Nitro-
: - gen offered in the Food-Stutfs entering into the Jail Dietaries of the
United Provinces. ; 2 -
In our work on Bengal Jail Dietaries' it was found to be impossible to
obtain any constant fizures 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 inerease of any one 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 cf
the diet that is absorbed and this decrease becomes all the more marked the
B more the quantity of rice is increased. There is, therefore, a certain optimum
o qu"mtin' of rice, when the other constituents are constant, which permits of
- the greatest amount of nitrogen being absorbed from such a series of diets. It
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
] o different food-stuffs constituting the diet. In other words, as the bulk of a diet
beyond a certain stage increased the actual and relative amount of protein
absorbed was found to decrease. In Bengal Jail diets we had thevefore te deal
with continually varying co-efficients of nitrogen absorption from the diiferent
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 diffienlty is not met with in diets of the type made use of in the jails
. of the United Provinces. The ordinary dietaries are nothing like so bulky as
| ou = was the case in Bengal. The observations made show that it is quite pussibie
and fairly simple to obtain figures which répresent the nitrogen absorption from
the different food-stuffs, and that those fizures are, to all intents and purposes,
constant so long as the same samples of food-materials are 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-
4 " ‘ ing clear. Supposing a good swmple of wheat shows 80 per cent. of its mitrogen
‘ absorbed, and a good sample of L' rley shows 55 per cent. of its nitrogen absorb-
ed. Now a certain amount of admixture of these two cereuls is practically
always the case, and it wiil be evident that different degrees of admixture will®
show different percentages of protein absorptiori, although those different admix-
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"~ tures ave all classed as wheat. The fact that wé obtained different results with
seemingly the same diet in different jails ave us for a time a good deal of
trouble and« 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-
iag 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. e have seen samples of wheat sent in for jail consumption
whieh 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 zet anything like constant results we had to arrange that ihe 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 dietaries of the United Provinces. Before doing so,

Lowever, 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

oood deal saperior to the ordinary sample of :vheat 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 differentjails.

L

i *

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

BENARES JAIL.

SERIAL 5\* 0.21. Biicm .iL.

. : 2 .

" Siz prisoners under observation forfive days.

114 chittacks..
2

1]

e First class Wheat e =N : ,
Arhar %
Vegetables . . : - 3

e T e S . L Gy W i N AR
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" Tﬂlnlmnuut' Total 2 l Nit:;gen B Hit;-iugeu Hit‘;}:ﬁm
of I 4 nifrogen 1 | -
olba, ‘ fooes, | Whest | Achar egetables. 2.
13th January 1910 . 5 415 | 1901 12314 | 300 05 o
14th Jmuary‘l&lg . 5 a43 | 1773 12:314 | 390 i G "
15th January 1910 518 | 2350 wad | o800 | o5
16th January 1910 el 831 ‘ 15°4T 12814 I 3490 [ (155] -
17th Januwary 1910 . 400 1668 124314 : 890 ! 05 i
Average intake of nitrogen per Averagze output of nitrogen in
man daily . . « 16°714 grms, fmces per man daily . - 340896 grms,

Nitrogen absorbed—13-6244 rrms, = 815 per cent. of nitrogen of diet.

¥
Serian No. 22. BarcH A. B, 3 '%
n *®
« The same siz prisoners were kept on the sume diet for seven days longer. ‘
I Total l.muunti Taotal | Nitrogen Nitrogen it Tl
| of fmces. nitrogen of of of n?llru "
1 b | {mees. TWheat. Arhar, Vegetables,” o J
(=1
19th January 1810 . 456 9943 12:314 390 05 £
20th January 1810 ., . .| 247 . 1387 12-314, 890 05
29nd January 1910, 303 1505 |- 12814 3:90 05 S
] L]
23rd January 1910 g 425 2076 1231 300 . 05 =n L )
o
24th January 1910 87 | 1510 12:314 390 05 -. g A
95th January 1910 . 568 2551 12:314 300 05
26th January1910 . . .| 342 1505 12:814 990 06 =
a o .
Average intake of nitrogen per Average output of nﬂmgan in 3
man daily . . . 167714 grms. - fmces per man daily . .« 304404 grms, A Sy
H‘trngm absorbed—13:6699 grms. = ﬂi*‘?mr cent. of nitrogen of diet, s 0 . o pans
L |
; |
Therefore, over the twelve days these six prisoners show a daily fitrogen - i gage
iy
intake of 16'724 grms. of which 13651 grms.; or 81'6 ner cent., are absorbed, q

‘We shall preséntly see that the nitrogen of arhar plus vegetables Shows an !
absorption of 84°1 per cent. Therefore, 12314 grms. nitrogen of wheat shofvs” o b
13'651—3‘7004::9 9506 grws. nitrogen absorbed. R ok

Therefore, 1st class wheat has 8(;8 par ceat. of its nitrogen absorbed. °

L=
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z el SERIA£ No. 23. Bawcu C.

: Five prisoners under observation for seven dayn.
P 1st ¢lass Wheat - ; . T

- 5 chittacks.
Juar - . - ; - : : 8 » 5
ST Arhar : e e T x
- : Vegetables : : : ; : L e
Total t.l T Nit i i
qai‘f;:;:;?n | :ult atal ot uth:n H;t':i:gtn Hitroggnn Hﬂ?&m
Iba. foes, ; Wheat. | Juar, Arhar. Vopetables.
|
19th January 1010 . 817 1761 | 65364 511 390 05
2th January 1910 236 | 12:61 | 5354 611 390 05 -
&
| 218t Jatuary 1920 302 2155 | 5354 511 390 05
W - ®
[220d January 1910 . 342 1645 5354 511 890 05
2308 Jannary 1010 | 64 | 2083 5354 i Bl | g00 06 : -
B
24th January 1010 . 423 2243 5354 511 390 05 J B, =
35th January 1910 . 360 21-56 II 5364 | 511 390 05 . Y=
| -
; ® . Average intake of nitrogen per Average ontpat of nifrogen in . 5 :
i A mian daily . 5 . 14'864 grms, feces per man daily . #144 grms.
F . < Nitrogen absorbed—10+72 grms. = 72'1 per cent. of nitrogen of dict. ©
] L]
v s . : SERIAL No. 24, BM:GH B.
y M "Five prisoners under observation for #hree days and four prisoners for the -
A . remaining four days. - 2 .
M e 1st class Wheat . g : : 2 : . 3 chittacks.
- . - Jl'ilu‘ - - - - , . = L] 8 FE
L s £:A i Arigr i e : s . S - x
b _(\_, = ‘.i - vﬂgﬂtﬂh‘im . =i . . ® . 3‘ ET)
L " * 2 —_— » 1
e o | , |
= S > - ot  Total trogen  Nitrogen Nitro itrogen
. i S e s A of = ik :
1ba. fmoes, Wheat.

Juar. Arhaz, Vegetablos. e

i 20th January 1910 . EG'EE

|

!

= WRIRA (e f e

|19t Jonuary 1010 . 298 : ] 1
*| 2186 Jaguary 1910 . ’
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By faking observations 2:‘}; and 24 tnggthm- we see that a difference of 2

chittacks of 1st class wheat, equal to 21432 grms. nitrogen, causes a difference

of 1:7222 grms. in the amount of nitrogen absorbed. o
Therefore, this 1st class when.t shows 804 per cent. of its nitrogen absorbed.
Other -determinations of the absorption of the nitrogen of 1st class wheat i
will be given amongst the results obtained from work done on prisoners En R
Benares Jail. 6. a A
g
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. g o
< (1) The Absorption of the Nitrogen of ordinary Jail Wheat. » it i ]
. SErIAL No. 25. Baren A. g : . R qJ
2 Five prisoners under observation for siv days. 7 Rl s o
. n Wheat : : ; . - § . i 114 chittacks. T %
: Gram 24 1 : ¢ j
| Arhar : 1 chittack. 3
Vegetables 3 chittacks. - i 5 5
1bs. fieces. Wheat, Gram. Arhar. | Yegetables, i
i8th Febroary 1910 .| 439 i 1798 1174 £ 4lll 195 i = - 5
19th Febroary 1910 .| 457 = 2000 1174 4111 195 B Ape SR R
b 20th Febraary 1910 .| 456 | 2062 1WA | 471 8 o e B 5
21st February 1910 . 7732 ! 3208 1174 4111 195 (3 .-J R
5 92pd Febraary 1010 551 | 3442 11174 4111 195 05 = at
99rd Febrary 1910 . §51 | 3282 - 1lIW 4111 165 05 q 4
94th February 1910 . 386 1672 11'1H 4111 195 05 |4 be e
| ! o - 2 #‘IT'
Average intake of nitrogen per - "Average output’of nitrogen in =
‘men daily - . 17°785 grms. farces por man duly 5,,5333::::5 &K

Nitrogen absorbed—12-197 grms. =687 rr cent. of mtrogen of Clet.

‘Baference to serial number 2 ‘will show that nn a s1m11'51- diet with the
same food-materials this sime batch of prisoners absorbed 12 292 grms. e e " 2
" W e magr mﬁ&pﬁl themfore, the avﬁi'aga, 12 2345 grms., as a. true measure b - -
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SEriar No. 26, Bsarcm B.

-]

Five prisoners under observation for six days.

- - €
+  Wheat’ . : . - . % . . 10 chittzcks,
e Gram . - ; : - : . 2 e
"
Arhar v . . : 5 : . £ 1 chittack.
Vegetables R S S <
Tot ¢ Total Nitr Nitro Nitr itr
| Atk o o o i Wi ceadil s
. 1be. fmoees. Wheat. Gram. Arliar. Vegetables.
| 5th Febroary 1006 .| 434 1534 9716 4111 105 05
19th February 1910 . 521 2451 9716 4111 195 05
= » |20th Febroary 1910 .| 625 2461 9716 4111 195 05
L A
i S ~ . | 21st February1010 .| 53¢ 21:80 9718 4111 195 05
o8 9208 Fobrowry 1020 .| 513 | 2197 9716 411 195 0%
] \ @
¥ . | BFeraryie0 .| 78 | e 9718 4111 195 05
&
A " | 24th February 1910 . 309 | 1533 9716 4111 195 06
. . Y _—‘l - -
LR U Amragu intake of nitrogen per Average output of nitrogen in
_ | man daiiy. . . 16277 grms. faeces per man daily . . 50638 grms.
- Nitrogen absorbed—11-2237 grms.=68'0 per cent of nitrogen of diet.
5 e Now by taking this result in conjunctidn with the average of the two
_ » . observations given under No. "25 we see that a difference of 11 chittacks of

®* wheat, or ,1'458 grms. nitrogen, causes a difference of 12:2345—11-2237

# " equals 1-0108 grms. nitrogen in absorption.
. , Therefore, ‘the ordinary sample nf jail wheat shows 69'3 per cent. of its

‘ mitrogen absorbed.
» i (2) The Absorptiop” of the Nitrogen of Gram

Spriat No. 27.° Bamones B axp C.

) - "
ers under obsercation for siz days.
B AT oW [ A0

1@1@}

- -
e e = ey
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Total amonat Trtal Nitro Hﬂ::ggm Hltn}gon Hitm?gmr
of fmoes. | - nitrogen of : &fm o
1bs. fmces, Wheat. Gram. Arhar. Vegotables, | -
6th Febrogrr 1910 627 29-42 10708 4111 1:95 (1
7th February 1910 . 719 3842 10-708 4111 145 5
"
8th February 1010 767 36'86 10708 4111 195 5 .
Oth Febrnary 1910 10:07 41°88 10:708 4111 1:85 [151]
10th Febroary 1910 bR 4086 10-708 é‘lll 185 o5 "
11th Febroary 1910 . 236 87-86 10-708 4111 196 b
12th Febroary 1010 257 1387 10708 4111 186 & [35]
Average intake of nitrogen per Average ontput of nitrogdn in LI
man daily . 17369 grms, fmces per man daily . . . 30910 grms,

Nitrogen absorbed—18278 grms. =77 per cent. of nitrogen of diet.

shows 13:278—107369 grms. absorption.

But we know from the observations recorded under Nos. 21 and 22 That .
81'6 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 get 13158
% 81'6 equals 10°7369 grms. nitrogen. Therefore 4111 grms. nitrogen of gra-m
Therefore, the nitrogen of gram’

shows 61'8 per cent. absorbed.
SEEI;L No. 28. BarceE A. o

Five prisoners under observalion for seven days.

- Ritrogen ;blnrbeﬂ-ll‘ﬁﬁﬂ grml =T7'1 per cent. of nitrogen of diet.

-

1st class Wheat . e 2 11} chittacks.
Gmm . ' . L] 'ﬂ U ‘2'* 1 - 3
ﬂ._l‘hl]..l‘ - W . A . 1 Ghif-tﬂl:!k+ o
Vegetables R 3 chittacks $ =N
"
Total Ni Nitr Nit | Miteog
Tu;{alfumnunﬁ nim-;m " :trégen i :Efqm r :wnn | i ;
The. {mees. = Wheat. Gram. | Arhar. Vegetables.
gth February 1910 451 2218 12314 4111 195 05 0
#th February 1910 468 2363 12314 4111 105 (i
§th Febraary 1810 676 9055 12314 4111 195 | 08
9th February 1910 545 2490 12:314 4111 195 | 08
10th February 1910 . 657 2071 14314 . #111 195 +i® 08 "
; = n =
| 11th February 1010 . &8 . 1523 12314 4111 105 | 06
._lm:jgm,,_,:;gm 451 - 1581 12314 4111 195 06 of
_.uu;gc,mhh ui nitrogen per ‘Average output of nitrogenin o
men daily .« . 18875 grms. "ia feces per man daily . .~ 4322 grms,

?




£t 59 .
Now as before substitute 81'6 per cent. of the nitrogen of the wheat,
arhar and vegetablesand we get the amount absmbctl from these constituents,
. that is, 14-764 % 81-6 equals 12°0474 grms. mtmgﬂn
Therefore 4-111 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 dlﬂ'menc.e of 1} chitfacks of first class wheat, or 1'606 grms. nitrogen,
causes a difference of 14°553—183- 278 equals 12756 grms. in the amount of
nitrogen absorbed, "

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

Alse from No. 27, 4111 grms. nitrogen of gram shows 25411 grms.
_absorbed. "

And from No. 28, 47111 grms. nitrogen of gram shows 25056 grms-
absofhe:i

Therefore §:222 grms. nitrogen of gram shows 50467 grms. absorbed.

"Therefore the nitrogen of gram shows 6138 per cent. absorbed.

¥

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

o SERIAL No. 29.

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

i s 1st class Wheat . . 111 chiftackscoffering 12:314 grms. nitrogen.
i 204 ;-x;:t* g 3 Arhar, . e 2 1 1 590 ) EH
‘:' ; 5 s . = *.". ., : - Vegefalﬂes - . 3 ; 1 2 0-50 2 ”
= ¢ . 7" showed 13651 grms. of nifrogen absorbed.
3 » . By Nos. 23 and 24 we learned that 804 per cent. of nitrogen of 1st class

pos . theat was absorbed.
: - By Nos. 27 and 28 we learned that ’FB 8 per cent. of nitrogen {}f 1st class

wheat was absorbed.
&

L
i, ¢, ffom 23 and 24, 2:142 grms, nitrogen showed an ‘absorption of 17222 grms, and
*  from 27 and 25, ieua 2 5 e e e iy igREA L
Jh&ﬁfﬁm 5 3 7‘1'8 » Bt M) fr n 29972 "

The:eicm, ﬂle avara.ge abSorption of {he mt:;gﬂen of 1st class wheat is as




Thus, 12:311 x 80 equals 18:651—4°4 grms. (Arhar and vegetables).
Therefore, 4-4-grms. (Arhar and vegetables) equals 13:651—96512 grms. ‘nitro- !
gen=37998 grms. nitrogen absorbed. ‘ &

Therefore, the absorption of the mtr-:}ﬂen from arhar dal and vegetables
works out at 841 per cent.

’ o ! & ~
The Absorption of the Nitrogen of First Class Wheat. = T

SeErIaL No. 30. .

Nos. 27 and 28 added together give an absorption of 27-531 grm.s. nitrogen
( Nitrogen of Wheat  23:022 grm,

o ,y Gram S‘é?.} o
from

o y Arhar 3:900 ,, o

s 1 Vegetables 11000 ,,  ° S

L
3

Now substitute our average values for the absorption of the nitrogen of - p

gram, viz.,, 61'38 per cent., and nifrogen of ar]m.r and vegetables, viz,, 84. “Lper .
cent.

-

- ™

Therefore, the 23 023 grms, mtrogan of wheat equals 27-831—(8'222 X
61'35+4-90 X 841)=2T 831—9°1675 grms. absorbed.

3 Therefore, the nitrogen of 1st class wheat shows an absorption of El 06
per cent.

o -
(el "

| The Absorption of the Nitrogen: of the ordinary Jail Wheat. ol - 5% =

k < : - SErian No. 31. 2 VTR “

r Mz ; 'i
% Nos, 25 and 26 added together give an absorption of 23'4207 grms. nitrogen P!
(Nitrogen of Wheat 20-800 grms.

» lof Gram 8292 .
'.g- ; from ’ [ o

~y of Athw 5900 .
-

o it .
Hubshtuheanmﬂp.%ﬂ - .

efore, 2089 gruzs. mtmogen of wheat=234207—91675 grms, absurbetis
, ”91'9: the’ mhgggn of o:dma.ry ]aul wheat shows an absurptmn uf’**




L

- (4) The Absorption of the Nitrogen of Juar.

Therefore

Sgrian No. 32, &

-

From serial number 80 we learned thﬁ,t—

23022 grms. nitrogen of wheat showed 18:6635 grms. absorbed.

From serial number 29 we learned that—

3:748 grms. nitrogen of wheat showed 2:9972
» 216607

26:770

i a1

SERTIAL No. 33. Barce C.

Five prisoners under observation for seven days.

3

n

r’].‘.lsm'naﬂ’}re, nitrogen of 1st class wheat shows 80*8 per cent. absorbed.

1gt elass Wheat 5 chittacks,
Jm . * S. i t
Arhar - 2 T
Vegetables ' : S
lamonnt | T Nitrog . Ni Nitr Nitr
N P ﬁm}“&of e of of : ¥
1bs. fmeer. Wheat- Arhar. J AT Vegetables,
-
... 3 .o
10th January 1910 11 1761 5:2564 300 511 B
|20tk January 1910 2:36 1261 5354 390 511 05
ﬂ,t___mw.mh o 302 2155 | 5354 4:90 511 05 a
99nd {mlﬂlﬂ G #3443 1045 5-354 380 §11 05




-

By sibstituting the values found fm' the absorption of the nitrogen of first
. quality wheat- and for arhar and vegetables we get the percentage of the
nifrogen of juar that is absorbed. Thus:—
5854 X 808+ 4°4 X 41511 juar = 10°72 grms. nitrogen absorbed,
- % Therefore, the §'11 grms. nitrogen of juar = 10-72—80264 grins.
Therefore, the nitrogen of juar shows 52'7 per cent. absorbed.”

SERIAL No. 34. Barcu B.

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

s remaining four days. =
.
1st class Wheat . . . 8 chitacks.
Juar - . . o B n
” 3 Arhar . - 2 3 3
Vegetables . . » 0 ”
-~ A
- Total amonnt Total Nitrogen Nitrogen Nitrogen Nitrogen
- of fmees. nitrogen of of of of of
Iha. fmcea. Wheat. Juaar. Arhar. Vegstablos.
el -
f : )
A 19th January 1910 . 226 1722 3212 511 300 06
i
- n 20th Janeary 1910 . 332 20083 4218 611 300 06
81st Jannary 1910 . 237 1588 3212 611 380 05
|
R 2%nd January 1610 . 223 1497 3’2'_1:3 a1l a:90 o5
» 93rd January 1910 . 2:43 1647 3212 511 3:90 05
% . 94th January 1910 .| 831 2032 3212 5l 3:90 0% -
iz S 25th Jomuary 1910 .| 130 orr | g1 511 390 05
BEATre ¥ :
=" Average intake of nitrogen per Average ontput of nitrogen in
A" man daily . . 12723 grms, ~  fwees per man daily . §:7242 grms,
. 2=y L Hltmgen abaorbed—8'9978 grms, =707 pehcmt of mt-tagurn of dict.
= . . BI’ suhshtutmg the same values as in tﬁe preceding cbservation, No. 33,
, i‘r,\. B we obtain the percentage of the mitrogen of juar that is abmrbeﬂ. Thas :—

3212 X 80'8+4-4 X 841+ 511 grms. nitrogen of J ]‘D.ﬂ!' =8'9978 grms. m.

gen. absorbed. - -

Ellgrms nﬂ:mgpn of jear=8 ELSTB—E 20569=2-70211 grms.
¢, the nitrogen of j juar sl shows 52§ pe cent. ahsorhed.

n Pa

‘.
e
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+ .
Fl . »
- ' 63
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% Ser1an No. 35. Barem B.
-~ Five prisoners under observation for five days.
b # fagdat class Wheat . . - - . . . « 8 chittacks.
Juﬂ.'[' . . = . . " . - E "“
A-Thnr (] ] [l ® ] ] . s -3 i1
Vegetables . - . : - . g o
Tﬂgtmnﬁ niTum - Nﬂg{nm _ Hit:?g'nn Hitﬂ:ﬂn Hitor}:gm
- lh-_l. fmoee. T heat. Juar, Arhar. Vegetablea.
18th January 1010 .| 440 1806 5566 3532 390 0%
14th January 1910 .| 256 651 | 8566 3582 290 05
| 15th January 1010 .| 887 2072 §'566 3832 890 05
I - £ B
[ . * | 16th Japuary 1910 . 458 23:35 8566 3832 390 05 ¢
- a
r' S | 17th Jenuary 1910 .| 406 2090 8:565" 3832 390 06
- ;3
N - Average intake of nitrogen per Average output of nitrogen in
- . man daily . ; . 16708 grms. fieces per man daily . « 404968 grms.
* x > Nitrogen absorbed—12°7484 grms. =759 per cent. of nitrogen of diet.
o° .
R o 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:—
g e - 8566 X 80'8+4'4 X 84143832 grms. nitrogen of juar=12:7484 grms, R
A ol
' ~ ‘absorbed.
Therefore, 3:832 grms. nitrogen of juar=12-7484—106217 grms. absorbed.
~ Therefore, the nitrogen of juar shows 55'5 per cent. absorbed.
i " SR ._ . B
' 3 - Serran No. 86. Barcm O, . :
“3 =

_ Siz prise ners ’iﬂd“”‘ obs F""!’-ﬂﬁ;}ﬂf mﬁm’ days.
- (-3 5 i -
. a . 3 . . ; " ,.;-“. . a ] -” h,

e

2

]




S O
. &
Total muutl ~ Tatal Nitrogen Nitrogen Kilrogen Nitrogon
of fmooes, nitrogon of of of of (1
1ba. ™ [races. YWheoat. Juar, Arhar. | Vegotables,
13th Janwary 1910 . 486 2008 B606 25606 390 -
14th January 1910 490 2300 8666 | 2-365 890 . 05
15th Janueary 1910 . 425 17-G5 T 2655 ! 3-50 05
16th January 1910 . E 4748 2000 8560 2635 . 300 05
17th January 1910 . | 5678 284 8066 2666 I 390 | 0
|

Average intake of nitrogen per Average output of nitroged in
mon daily . : 15'521 grms, frces por man daily .+ . 34856 grms.
Nitrogen absorbed—120354 grms, =776 per cont. of nitrogen of dist. f

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

34 and 85, we obtain the percentage of the nitrogen of juar absorbed. Thus:—
8'566 X 80'844-4 X 84-14-2'555 grms. nitrogen of juar = 12'0354 grms.
Therefore, 2:555 grms. nitrogen of juar=12'0854—10'6217 grms. absorbed. -
Therefore, the nitrogen of juar shows 55°3 per cent. absorbed.

SeErIAL No. 37.

By taking the two observations, Nos. 35 and 36, together we find that a
difference of 2 chittacks of juar cayses a difference of—
192-7484—120854=07130 grms. in the amonnt of nitrogen absorbed, i.e.,
1-277 grms. nitrogen of juar shows 0713 grms. absorbed.
Therefore, the nitrogen of juar shows 558 per cent. absorbed.

SERIAL ITN::L 38.

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

v

From No. 83 511 grms. nitrogen of juar shows 2:6936 grms. absorbed.
v a3 34 511 T T TR 2 27022 n 1]

o T 35 8832 i i) 1 " T 2:1267 2 1
] n 36 2:b6bd _ 2 1 n T 14137 23 T
o " 3? 1277 T = an 1 2 07130 E1] 19

Therefore 1 ?'53‘} " 1 1 ] " 96492 1] 3

-

Therefore, the nitrogen of juar shows 53'95 per cent. absorbed, or practi= .
cally 54 per cent, -

)

¥
A,

o
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N i The Absorption of the Nitrogen of Arhar Dal and Vegetables.
i : i
. Serran No. 39. * e
. . ‘ i
¢ = By making use of the four soparate observations, Nos. 83, #4," 25 and 30, 1
: for the determination of the nitrogen absorption of juar we can, by introducing
i " *  Lknown factors, determine what the absorption of nitrogen is from the other
constituents, 'Thus :—
' "
Wheat, nitrogen. Jinar, nitrogen Avhar anid Vegetables, Nitrogen absorbed.
. in grms, . in goms nitrogen in grms. STTIE.
S Mo.33 shows 5354 51l 44 10°72
. e T 3212 511 14 80978
. S8R S:a66 3832 44 1274584
| p G Bl §'560 R:655 14 120354 ;
& = . Thetefore 25095 + 16607 +176 —44-5016 sl

2 _ " Now we know from other vesults that 80'S per cent. of nitrogen of this
» ' wheat tsabsorbed, and we have just shown that on theaverage 53'95 per cent. of
the nitrogen of juar isabsorbed ; therefore, by introducing these known factors,

i we ean obtain the absorption of the nitrogen of arhar and vegetables— |
9.8, 5.},5'69-3 % 80°84+16:607 X 53:054+17'6 grms. nitrogen of arhar and vegetables E
S, ~ =445016 - .

= ¥ Therefore, 20°763984595947+17°6 guns. nitrogen (arhar + vegetables)
| B =d4ea 010 »

" 4., Therefore, 176 grms. nitiogen (arhar + vegetables) =44:5016—2072345

- G TN A g
-

byt R T
-

_ Therefore,'the nitrogen of athar 4 vegetables shows 84 per cent. absorbed,
n;resui!'- agreﬂmg with that already obtained from other observations,
(5) The Absorptiop of the Niftrogen of Barley.
o ' SErIAr No. 40. BatcmA. _ T

wers under obsersaltion for siz days.

4 ‘o

3 -'. . u.-
,"‘ﬂ' .



. Total amount Total Nitrogen Nilropen - Nikwozen Nitrogen
of fmoes, Nitrogen of of of of ( of
1bs. fioes. I Wheat. Barloy, Arliar, Vegotables,
— —— d | o —
[ B ¥ Eran
28th January 1910 .| vk ol gre | Rnias | 447 a0 06
20th January 1010 . | 514 2568 | 77728 | 44 3090 5
30th January 1910 . | 715 [ a2y 7iTes 447 390 05
{
3lst January 1910 551 ! 24-12 TIres ‘ 447 200 05
1st F{'}.rl'u.'u';-' 1910 ., 521 52 §yi2e 2447 390 | 5
. | |
2nd February 1910 . 670 ‘ 2608 7728 | 247 390 | 05
Srd February 1910 2.41 1135 TTeR | 447 390 | 05
1

Avernge intale of nitrogen per Average output of nitrogen in
man daily . 5 « 166428 grrms. freees per man daily . « B'055 grms.
Nitrogen absorbed—11'6878 grms. = 690 per cent. of nifrogen of dict,

But we have seen that ordinary jail wheat shows 69 per cent. of its nitrogen

absorbed, and arhar + vegetables show 84°0 per cent. absorbed.
Therefore, 77728 X 69+ 4-47 grms. nitrogen of barley 4 4°4 x 84=11-5878.
Therefore, 4°47 grms. nitrogen of barley show 11°5878—9-0592 grms.
Therefore, the nitrogen of barley shows 56°5 per cent. absorption.

SERIAL No. 41. BatcE D.

Five prisoners under observation for siv days.

nd class Wheat - . : . i \ 3 5 chittacks.
Barley . ; ahaiita ; . 4 it
Arhar : : ] ; ; : = 2 5
Vegetables - - . B A - St "
| Total amonnt Total Nitrogon Nitrogon | Nitrogen Nitropen
| of fmecra, Niirogen of | o of of 'nfg
Ibe, feoes., Wheat. Barloy. | Arhar, Yemetablos,
| = == — i = = e
6th February 1910 .|  3ud 1186 | 77728 208 | 390 06
Fth February 1910 .| €70 9587 | 77798 298 | 300 05
8th February 1910 .| 400 16-98 TN 208 | 800 05
9th Febraary 1910 ,| 695 9558 | 778 298 | 890 0°5-
10th Febroary 1810 | 389 1770 Fi72s 2408 800 05
11th February 1910 .| 762 2484 77728 298 | 280 05
12th Febroary 1910 201 008 F7728 298 { w80 1]

Average intake of nitrogen per Average output of nitrogen in
man daily . .7« 15°1528 grms. fmees per man daily . » 4387 grma,
Nitrogen absorbed—10-7558 grms, = 704 por cent. of nitrogen of diet,
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Now introduce the same factors as in No. 40 for the absorption of the
fiitrogen of wheat and arhar dal plus vegetables, and we get 77728 X 694 2:08
grms. nitrogen barley 444 x 84=107558 grms,

Therefore, 298 grms. nitrogen of barley =10-7558 — 90592 grms.[nitrogen

- absorbed. Ese
. Therefore, the nitrogen of barley shows 56'9 per cent. absorbet,

SERIAL No. 42,

By taking these two observations, Nos. 40 and 41, together we find that an

increasa of 2 chittacks of barley causes an inerease in the amount of nitrogen
absorbed of—

-

¥ 11'5878 — 107558 =0'8320 grms.
i.e., & difference of 149 grms. nitrogen of barley causes a difference of—
. 0-832 grms. in absorption.
_ Therefore, the nitrogen of barley shows 558 per cent. absorbed,

f ; " ; v ‘ 5
- e SERIAL No. 43. . -

L " We may collate these three results for thie determination of the absorption
ot of the nitrogen of barley. Thus:— -

2 No. 40 . 447 grms. nitrogen of barley showed 2-5286 grms. absorbed.
. 3 41 . 288 3 ¥ 2 a3 ” ” 1-6966 EH L1

¥ e ! ‘e o » 42 « 149 £ 3 TR n 0-8320 , »

T - .ﬂﬁlﬂfﬂ:‘ﬂ 894 2 ETI 2 50572, 7]

= Therefore, the nitrogen of barley-shows 565 per cent. absorbed.
rl s ‘- *

. (6) The Absorptien of the Hitmgng. of Bajra,

t = - | ; P -
0 . SERIAL No. 44. Barcu B. v

. . <5 ;
k Five rprisoners, under observation Jor siz days.
| ST L R 5 . A

2

. . LR L 3 - 'S - . E ™ h
L3
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by

] GS "
3 Total amount - Total | Nitrogen | Nitrogon | Nitrogeu Nit?ol;en ;
of fmoea, nitrogon of of of o [t
Tba, ~ [mees. | Wheat. | Bajre. Arhar. Vegetabiles,
E 14 s | i
38th January 1010 .| 118 413 §568 | 4704 4 60 05
20th January 1910 . 400 2528 | 8906 | 4701 8400 o5 o
30th January 1910 . 454 9533 8506 | 1764 300 05 -
31st January 1910 . 161 2;5°80 §566 | 4704 360 05
1st Fobruary 1010 421 2166 | 5566 | TG 200 05
2nd Febroary 1910 g 2330 8500 | 4764 390 o5
Ard February 1910 . 62 lavs | 8566 | 476 90 (b
Average intake of nitrogen per Average output of nitrogen in g
. 17780 grms, Feces per man daily . o L TE50 grms.

wun daily .
\1lmgm absorbed —12-0644 erms =731 per cent. of nitrozen of diet.

As we know the co-efficient of nitrogen absorption of wheat and arhar
dal plus vegetables, by substitution we ean find that of bajra. Thus:— -
566 x 80'S + 4:764 grms. nitrogen of bajra+4-d X 84=120614 grms.
Therefore, 4761 grms. nitrogen of bajra=12"9644—10"16173 grms.
Therefore, the nitrogen of bajra shows 49-2 per cent. absorbed.

SERIAY No; 45. Barcm C.

Five prisoners under observation for siz days.

1st elass Wheat . i 3 . . : . . 8 chittacks.
Bajra . : : s ; : gl A
a Arhar 5 . . . L™ e 2
Vegetables . . . . . i O 5
| : : -
| Total t|  Total Nitr : .
o f:!n;::n nit‘r:ga:; o i ni:lgen h:.!:mgan "ht%nfgoh Nit.mnn
Ibs fmcns. Wheat. Bujrn. Arkar. \'ﬂguf.ubla-
98th January 100 . 300 1468 8506 8176 300 s
. | 29tk January 1910 . 518 2221 83615 3176 390 05
: : 8 o
30th January 1910 . 3-00 = 14168 55t 3176 380 s Oh
316t January 1910 #20 | 1883 | smc |, aws | w90 05
Lt  Peruary 1910 .

e =
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. By substituting as in No. 14 we can obtain the nitrogen absorption of
bajra, i.e., 8566 x 80 S-]—B 176 grms. nitrogen of bajra 441 X 84=12"173 grms.

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

g i Thﬂl'Bfﬂrﬂ, the nitrogen of bajra shows 4899 per cent, absorbed, practi-
< cally 49 per cent. .

-
"

v Lo SEr1AL No. 46.
By taking these last two observations, Nos. 44 and 45, together we see
that a difference of 2 chittacks of bajra causes a difference of 129644 —12:373
grms. =0:7014 grms. in the amount of nitrogen absorhed.
i.¢., 1'588 grms. nitrogen of bajra shows 0'7914 grms. absorbed.
» : Tllcrﬂfﬂre, the nitrogen of bajra shows 498 per cent. absorbed.

A -

b

3 2 SERIAL No. 47,

% “We may collate these three results for the determination of the absorption
: of the nitrogen of bajra. Thus:—
> No. 44 . £704 grms. nitrogen of bajra showed 2:3471 grms, absorbed. A

. 5
o= ' a 45 - 5176 ” 2 3o » 1:5557 i 1

46 - . 1538 a3 ] P 1) 2 U'FEI}' 1] LH]

0 EL]

— — —

Sm B eetare G0 i g M DT AT :
ol Therefore, the nitrogen of bajra shows 49°2 per cent. absorbed.

° ' SUMMARY OF RESURIS OBTAINED IN BENARES JAIL.

5 B : w» Q) The Go-efficient of the Absorption” of the Nitrogen of First Class Wheat.
A 3 . From Naz. 21 and 22 the absorption works out to be 508 per cent.

.,.{.:;.' E i : i 1 23 1 24 1 ¥t} Fh e S0k FII T

= Sty - No; 25 2 2 35 b Castay AP gy o

f cJ P 3':' 3 13 TN R T §1:06 Hoon

._._'_ T T 37 SO ETI 12 i o iy 808 5,
b Thetefare, the average absurptlan of nitrogen of first class wheat is practi-
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(3) The Co-efficient of the Absorption of the Nitrogen of Gram Dal. ~

From No. 27 the absorption works out to be 61'S per cent.
23 23 EE a n:? 2 ET] FE 1] ﬂﬂ'ﬁ' B

L n

Thevefore, the average absorption of the nitrogen of gram dal is GL'3 per

cent.

Ll

(4) The Co-efficient of the Absorption of the Nitrogen of .&.rha.r Dal and
Vegetables.

From No. 29 the absorption works out to be 841 pe'r cent.
TR 1] n ow owon S0, 5

Therefore, the average absorption of the nitrogen of arhar dal and ;egetah}eg
is 84 per cent.

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

From No. 33 the absorption works out to be 52°7 per cent. P
T 34 » 2 1 »  2n 528 ” 1 -4 g
R T L 2 n ow oman 9D 5, :
i1} 13 SE 1 b » a3y nn 55.8 a3 1 -
8] ] ST EH n L5 ] 2 N n 55'8 EE) 13 "
s M » B o e R0, Ll

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. Saiens
From No. 40 the absorption works out to be 505 per cent. , e
FTE Y 41 3 11 - PR 56-9 2 a3 i o
535 2 42 ,, 2 B DTS L 3 n
T T 4'_3 1 E ] n 13 565 33 2

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

el

La)

(7) The Co-efficient of the Ahmrptmn of the Hltmgan of Bura.

E&mﬂﬁ “ﬂeabgmpﬁnnw&rhﬂntiaha %ﬂﬁ-p%rneﬁ.
) *‘ﬂﬂ J'.l .'!'!

a

L
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g Therefore, for all practical purpnses the pmccutamas of the absorption of the
nitrogen of the food-stuffs investigated in Benares Jail are :— - -
1. First quality of wheat . ; . ST . 805 per cent.
2 Second £ 5 3 . . . S « 688 1 1 A
3. Gmm d“ﬂl . - . {51'3 ”. :, "
= 4. .ﬁ.rhm dal plus ?Egﬂl:-mhlEs i T TR S
b 5 Jl.'l:l].l‘ . . . . - " . . 54'.‘1' T a8
E‘ Bnﬂﬁ‘}' s . L] . » . L] L} 55.‘} i1 1
7. Bajra s g W L St Y RN S
o B—NAINI JAIL, ALLAHABAD, g
- The observations carried out in Naini Jail, Allahabad, were with the
ordmary food-stuffs in use in the jail. Naini Jail is situated fairly close to
~ Bertares and, as would be expected, the ordinary food-materials available for F At
]B]J. consumption were much of the same quality. The following results were |
! * - obtained :— : s
Ty (1) The Absorption of the Nitrogen of Bajra. oL -
' : SErIAL No. 48. Barcm B. " |
' *v, < Five prisoners under observation for five days.
- R i e e e ik, 5 R
:Bajm . . . . . - = - . 6 kT 3
R : Arhar g @ K ; - S - o 2 =
& = Vegetalﬂas . . ﬂ. - * . - L] I ] Il
k o " L R L]
%' L7 . Total I Total i a
: e S R |
s OZ8. S
§ ’ : |
Y 16th Febroary 1910 & 3536 | 5'81 7537 4764 200 05
: | orén Febragey 1000 .| 12005 | 8573 | 7syy 4766 | 390 05
| 18¢h February 1910 . 99m2 258 | 797 4768 | 390 05
! : | |
|19t B 1010 .| _10r36 2740 7537 4764 | 860 | 05
abmgr by i 'J % | .
mg.bm 1910 .| 12710 |° 2740 7537 4784 390 05
1 10987 2647 7537" 4764 | 3:90 05
_____ e of nitrogen per . - Average output of nitrogen in :
-+ 167010 grms. fmees per man daily™ , . . 59248 grms,
" Nitrog 'M—Ja&fﬂsugmmsugnmt.ﬁ.m;wﬁm :
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N SERIAL No. 49. Baren C. 2R
Five prisoners under obserpation Sor two days and four prisoncrs for the
y - 2iaad reiiaining three days. -
¥ ~ ; o ;.
. Whegt A ; : : . : : . 5 chittacks. o
B-‘!.jm Bl : - " " 5 " : - . . & '1‘ EE] &
e o o T .
> -
Vegotables ] : ; - ; : . 5 4 e
nmﬂi‘:}al‘ "utal | Nitrogen Nitrogen i Nitregen | Nitrogen 3
i Tt nitroren of _of ‘ of ! of ' of a
. s Twces, | Wheat, Bajra. | Arlor. | Vepetables.
| | o
16th February 1910 . 8600 | §+51 7587 8176 | 390 ‘ 05 ~ O’ |
=] — 1 =
17th Febraary 1910 .| 12607 2088 | %537 | 8176 [ 3:00 05° » i
- 16th February 1910 . 11070 | e 7587 3176 g0 | ws be 2 2
. | f :
19th February 1010 | 6150 | 15905 7:337 3Uo| WIS Son "4
| /
- o |20th Febramry 1910 . 0225 | 2293 7337 3176 | 890 B
3lst Februmy 1010 .| 3177 | o83 | 753 | 3176 | @%. | 05 . . ,.
| | | | . = = 12 n.
Average intake of nitrogen per 7 Average output of nitrogen in : oL
man daily . : . 151130 zrms, fmees per man daily . 512136 grms.
, A Nitrogen absorbed—9-99164 grms.= 561 per eent. of nitrogen of diet. H,
wr E .
: SERIAL No. 50. ! St J
~ By taking these two observations together we find that a difference of -~ L% A
2 chittacks of bajra causes a difference of 10°7762 — 9-09164 grmns. nitrogen= -~ - @ B
078456 grms. nitrogen absorbed, i.e., 1:588 grms. nitrogen of hajra shows
0-78456 grms. absorbed. Therefore, the nitrogen of bajra shows 494 per cent.
absorbed. "

h kN

(2) The Absorption of the Nitrogen of Wheat.

SErtan No. 51. Barowm C.
5 g

Five prisoners under observation for JSive days. 13
- +e 2 ' A : " = L) . - T c]u.i.hﬂﬂk&;

B e e e T g
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L]
e : ~ 3
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L] ra =] -
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T & '*-73 a
o n o '
? ® *Tﬂhi r Total HNitrogen Nitrogon Nitragen Nitrogon
e Sfmes. O | mitrogen of of of of of
G fmoea. Wheat. | Bajra. Arhar. Vegetabloa,
" v =
- L]
28rd February 1910 .| 9500 | 1686 6594 5558 390 "5 05
. 2 ]
24th February 1010 .| 14000 8417 6504 5568 390 05
25th February 1910 .| 12725 3780 6:504 5668 300 o5
26th February 1810 | 8830 . 2355 6694 5558 3:90 05
27th Febroary 1910 .| 141'40° 3448 6594 5558 390 o5
28th February 1010 .| 1010 416 6504 5568 3:90 05
ﬂ |
Averngﬂ intake of nitrogen per Average output of nitrogen in
“man daily . Y . 16553 grms. fwoes por man daily . « 58810 prms,
* Nitrogen absorbed—10'5710 grms. = 638 per cent. of nitrogen of diet.
’ SERIAL No. 52. Barcrm B.
$ Five prisoners under observation for Jive days.
L Wheat . H S ; g : 5 chittacks.
= " !E‘ anm " - B » - ES L] L] ? ET] 9
5 - Arhar . - ) - - . 2 b
i o Vegetables H . . : & s
e L & i ; 2 Total Total Eitmgtnﬂ Hitrogon Nitrogen Hﬂmgm
i . ‘E:;t_ °f | mitrogen of of nlfgﬂ of
;. a I iy foeces. Wheat. EBajra, Arhar. ‘I-'Pgutn'hles.
@ | ]
. . . |mPerayion .| e | Cisss, | a0 5558 3:90 0%
F » pA ST Februars 1910 .| 9625 2145 4710 5558 390 05
o T S
[ e | 25th February 1910, .| 7238 2015 4710 5558 890 05
3 £6th February 1910 .| 8164 U85 | 4710 5558 3:90 05
e - -
: s 27th Febroary 1910 .|  102:50 30:98 4710 5558 300 05
L ® | esth Febroary 1920°. | 4040 1397 | c4710 5558 390 05
- L
° Average intake of nitrogen per Average output of nitrogen in
52 man daily . = « 14668 grms, fmees per man daily « 52796 grms.
B I'T}tmgen absorbed—9-3884 g,tnu B4 per eont, of nitrogen of diet,
-
= S 5

r SEBﬂL Hﬂ. 53“’ :

By taking these two obsérvations, Nes. 51 and 52, together we find a
rence of 2 chittacks of wheat causes a difference-6£"10°5710— 9-3884, grms,
' grms., i.e., 1-884 grios. mtt'ogen shows 11826 grms. absorbed,
 the mtmgen of wheat ehows 62'8 per cent. absorbed




74

Ser1at No. 54.
By assuming for the present that 83'8 per cent. of the nitrogen of arhar
dal and vegetables will be abgorbed, we can make use of these observations on

the determination of the absorption of the nitrogen of wheat, Nos. 50 and 51,
to corrobordte the result. Thus:—

(a) From No. 51 we learned that—

6:594 grms. nitrogen of wheat

5558 |, . ,, bajra . : : gimh}ﬂ-i??dm orms, nifrogen
.k.'.]_.{] i & = :ll.]tnl'.+1'i.‘g‘l:t:-11]1k’.$ ALSOTDE .
Now introduce 494 per cent, for the absorption of nitrozen of bajra
and 838 ” 3 3 » 3 33 33 53 [l].‘ll:il'-’—
vezetables
and we get 6:594 grms. 45558 % 494444 X 83'8=10'5710 orms,
=10-5710—64328 grms,
Therefore, the nitrogen of wheat shows 62'T per cent. absorbed.
() Similarly from No. 52 we learned that—
° ; 4°710 grms. nitrogen of wheat . :
5:558 ,, ,, » bajra . } give 9°3384 grms. absorbed.
+40 2 » arbar +mgk‘rab1eq

By introducing the same factors as in the last, we get—
4°71 grms. nitrogen of wheat showing 9-3884—06-4328 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. b5.

We now know that 49°4 per cent. of the nitrogen of bajra is absorbed, and
that 62'8 per cent. of the nitrogen of wheat is absorbed. If we infroduce these
factors in the results given in Nos. 48 and 49 we can detérmine the ﬂ,hsm ption
of the nitrogen of arhar dal plus vegetables,

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

7-537 grms. nitrogen of wheat .

4764 S ribages e $ '.}give 10°7762 grms. absorbed,
440 ,, ,, arhar+vegatables p

e, T537TX 62844 '7641 X 494X 4*4 grms, nitrogen (arhar - ?BgEtah]es}
—lﬂ 7762 grms. Therefore, 4'4 nitrogen (arhaz 4 vegetables)=107762~" ;_]855



=3'6896 grms. Therefore, the nitrogen Df m-]mr plas vcm:-“:blcs shows 838
per cent, absorbed.

(b) Similarly, in No. 49 we learned thaf—

.

i

7537 grms. nitrogen of wheat . i a T
1760 % o bajra . : };__;‘[w 999164 grms, absorbed.
" 4-40 o » 3 arhar+vegetables .

t.6., 1'637X 062843176 x49'4+44 (arhar + vegetables) =999164 grms.
Therefore, 4'4 grms. nitrogen (arhar 4-vegetables) =9-9964— 630217 grms.,
=3'68947 grms,
Therefore, the nitrogen of arhar dal plus vegetables shows 3-8 per cent.

ahsnrhed
* (4) The Absorption of the Nitrogen of Urid Dal.
~ SERIAL No. 56.
A Ten prisoners under observation for ten days. 2
P ¥
: Bajra . - ; : : : ; . 12 chittacks.
P Urid : . - ‘ ; P ; o o+
== Avhar : . ; . . s - . 1 chittaclk,
~ Vegetables " . : . : : ; . 3 chittacks.
| 1
- Totsl amonnt | Total Nitrcgen Nitrogen Nitrogen Nitrogen
- of fmces, | nitrogen of of of of of
1bs, ? fmoes. Bajra. Urid. ! Arhar, Vegotables,
- | 2nd December1909 .| 1160 95289 400 1951 05
Srd December 1802 . 1500 85280 4:00 | 1951 05
J 4th December 1909 .| 1750 0-5289 400 1-051 05
5th December 1909 .| 1500 | 05280 400 1951 05
6th December 1909 . 1450 Veasop (| 95280 400 1951 05
o | G45°
7th December 1909 . 13:50 grms. q 96280 400 1:951 05
8th December 1009 .| 713:00 | . 95239 400 1-851 05
oth Devember 1900 ~| 1400 | 95289 400 1951 05
& |
10th Decomber 1900 . L [0 R [ §-5280 o 400 1851 05
11th December 1909 .|  12:00 !J 95280 | 400 1951 0'
o |® | |
o ge infake of nitrogen per d - Average ontput ufn_nit-rc_lgen in
A mandaily . . . 159799 grms. freces per man daily ", « 6°4608 prma,
Nitmﬁeu n‘lﬂ.nrbe{l 0-5291 grms. =586 per cent, of nitrogen of diet.
» y : : 2 Y
- ] - LA & -
. P~ &
o o 2 el a 9
4 - , P
l . L] B i ) L R | - a
- ¥
| 4 ] ‘; L] -
| i s 2
‘ Y L



, @

By substitution of the values found for the absor pbion 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 49'4 440 grms, hnit':uguu of urid 42451 X 83'8=9'5201 erms.

Therefore, 40 grms. nitrogen urid shows 95201 —6-7612=27679 grms.
absorbed. "

Therefore, the nitrogen of urifi dal shows €9-2 per cent. absorbed.

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

SERIAL No. 57.

Ten prisoners under observation for ten days.

Wheat - . - A - . - . 11} chittacks,
Gram - = : - . - . 3 .21 =
5 Arhar - : : - : : . : . 1 chittack,
Vegetables f : ; X - - . . 3 chittacks,
I -
Total amount Total Nitrogtn Nitrogen Nitrozen Nitrogen
of fmoes, nitrogen of of of of of
1bs. fEeos, Whent. Gram Arhar, Vegecables.
i . .
| :' -
2nd December 1809 17'6) | ] r! 10-838 37705 | 1:90 05
3rd December 1008 . 1560 10-833 37706 1490 05
4th December 1909 . 2100 10:833 37706 1:90 05
&th December 1900 . 19°60 | 114}833 377035 190 5
6th December 1900 . 1630 50540 10-833 37705 190 " 06
e
7th Decernber 1909 . 16:00 100833 | 37705 190 0B
- |
Sth December 1909 18:00 10883 37706 L L
9th December 1909 .| 1650 10833 37705 - 1:90 06
10th December 1808 . 1660 10833 37705 1-60 . 05
11th December 1008 .| 1350 ‘| 10883 87703 190 |°  0b
-]
Average intake of nitrogen per - Average output of nitrogen in
man daily . . « 170035 grms. * fmces per man daily . - 5054 grms -
Nitrogen absorbed —11'9495 grms. =702 pe= cent. of nitrogen of dict, "
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SERIAL No. 58.

Ten prisoners under observation for siz da 8.

Wh.eat_l . i ; ; : : . 10  chittacks
Gram 4 . . . . - v ik o
Arhar ; : ; - A i i 1 chittack.
Vegetables - . ' . : . ¢ chittacks.
| | |
| Total amount | Taotal Nitrogen Nitrogin Nitrogen t Nitrogen
of foecea. nitrogen of of of [ of | of
. 1bs. | fuces, Whent. Gram. | Arhar, Vegetables.
W I |
14th December 1909 .| 1400 | . 942 37705 | 195 | 06
15th December 1908 1350 | | 042 | 37705 l 1-06 06
f |
16th December 1909 1400 (] 28251 |: 943 7706 1015 05
| &TIs,

o | 17th December 1909 . | 400 | 943 35705 1:05 (g7
IISL'- December 1000 12:00 | l 042 | 39705 1:85 06"
19th December 1909 11-50 ‘ 42 | 37705 185 05
e i |

Average'intake of nitrogen per

man daily .

. 156705 grms.

Average ontput of nitrogen in

fweces per man daily

. &70B5 grms.

Nitrogen absorbed —10-0620 grms. =70 per cent. of nitrogen of diet.

L]
a

SERIAL No. 59.

By t-ﬂqnﬂ these two observations together we find that a difference of 13

q:.lutt'mLB of wheat caused a difference of 119495 — 109620 grms. =

grims,

0'9875

Therefore, 1'413 grms. nitrogen of wheat shows an absorption of 0:9875 grms.
* Therefore, the nitrogen of wheat'shows 697 per cent. absorbed.

Wheat
Avhar

£ A SERIAL No. ﬁﬂ.

Ten prisoners wnder observation for seven days.

" - * .

= - " .

¢" Vegetables - : SRS

12

i o2
]

chittacks.
i

»



" Total amosut | Total Nitrogen | Ni Ritrogen -
s o s e I | mf?i a}ﬁu ?wm. :
_ ) AN LA I e ) i) =
" = = 22nd Dmmba: 180s . . . 13:00 1~ [l 11:301 800 o3
' 23rd DocemBer 1600 . . .| 1100 11304 " 8c0 0
24th December 1900 ., .| ;g0 || 1804 | 390 05 :
25th December 10090 ., 10000 . |) 20585 (| 113804 390 05 =
80th December 1000 . . .| 100 || T || 11s0a 390 08
27th December 1900 . . .| 1500 11304 390 0'5
- 28th Decowber 1800 , ., . 10050 | ‘I 11-804 ¥e0 | OB ]
: . 4
| Average intake of nitrogen per Average output of nitrogen in m
& mendaily . . . 16704 grme. freces per man daily o+ o 42171 grms.
p 1 - " Nitrogen absorbed—11"4869 grms. =78'1 per cent. of nitrogen of dict. 2
S | ” ’ -
'r T - SeEr1AL No. 61. ; -
b By substituting the value for the absorption of the nitrogen of arhar dal _
i 3 " plus vegetables, $3'8 per cent., in No. 60 we get the percentage of the nitrogen T
4] of wheat absorbed. ] !
| i.e., 11304 grms, nitrogen of wheat + 44 X 838=11'4869 grms. e
[, Therefore, 11'304 grms. nitrogen of wheat = 11:4869 — 36872 grms. A
e o = 77997 grms. :
Therefore, the nitrogen of wheat shows 67'9 per cent. absorbed. 5
o g = o -
X (6) The Absorption of the Nitrogen of Gram. ' ¥ :H L
| Ser1AT, No. 62. :
B =]
o < (@) We learned from No. 57, that— ) = : P
& TR R L e oo v T ek ) SR
=5 EA s e aeaat SR R showed an absorption of b el
i Arhar S sy % Luchilaek, | 119495 grms. R
== £ Vegefables . . . . 3 cliittacks. g S P s

¢ o - k) ,-,'h
Now introduce the known values for the abserption of the nitrogen of

sen of gram + 240 X 838 =119405
- = e S S
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Therefore, 37705
" absorbed.

Therefore, the nitrogen of gram shows 65'9 per cent.

grms. nitrogen of gram = 1190495 — 94643 orms,
absorbed.

(&) We learned from No. 58, that—
Wheat - - . » 10" chittacks,
Gram . ‘ . s 2
Arhar : 3 : A |
Vegetables

» showed an absorption
chittael, of 109620 grms.
« 3 chittacks.
By introducing the same factors as in (a) we find 942 X 688 + 37705
grms. nitrogen of gram + 245 x 838 — 10°9620 grms.
i.e., 3'7705 grms, nitrogen of gram = 10'9620—8'4921 grms. absorbed.

Therefore, the nitrogen of eram 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 out to be 62:8 per cent.
13 N'EI. "-i"“ [ﬂ:ll n 3 a3 ar 1 ﬁ‘l'?

PR} ]
B 0.2
& EE] i E] % [é:la ¥3 1] 35 b E ] 1] ﬁ"‘ 0

3 bE

(8) The Co-efficient of the Absorption of the Nitrogen of Arhar Dal
Plus Vegetables,
From 55 (a), the absorption works out to be 83-8 per cent,
2 55 {é}J 1 a 3y ETY | EE'S ET]

12

(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) Thy Co-efficient of the Absorption of the Nitrogen of a better sample of
4 < ordinary Jail Wheat.

From Nos, £7, 55 and 59, the absorption works out tu.be 69°T per cent,
n " 61, and 61, EY) 1] 12 » s 678 4

2

o

‘Therefore, the absorption is 68:8 per cent.
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=] K
-{5} The Co-efficient of the Absorption of the Nitrogen of Gram.
From W5, 62 (a), the absorption works out to be 659 per cent. -

et g FRCRS R Aed | C CRe
Therefore, the absorption is 65'7 per cent.
For a.Il practical purposes we may accept the following values as represent-
ing the percentages of .l]]bDI‘_{Jl}IDIl of the nitrogen of the different food-stuffs
in use in Nmnl Jail :— :

2

. Pirst sample of ordinary jail wheat . - ‘ « 628 per cent.
?" Second ,, ,, 1 1 1] & o B&FB,
d. Gram dal : : . : s - L e s
4. Arhar dal plus veretalbles ; : : . Pl o e
5. Und dal ; : : . 3 : : . 69 »
6. Bajra . : : : . 404 ,,"

When these results are contrasted with Tlli.lbl.- obtained in Eenares Jail it
will be seen that, except with regard to the fivst sample of wheat, no very
marked difference is met with. 2

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 \mm
Jail. When we come to deal with the food-stuffs of Agra Jail it will be feund-

that the nitrogen absorption from the wheat in use in that jail is very inferior

also. i
The only explanation possible would appear to be the presence of much
foreign material in the wheat. The second sample gave exactly the same

percentage of nifrogen absorption as the ordinary jail wheat in Benares Jail, .
which may therefore be taken as a fair average for the absorption of nitrosen -

from the wheat commonly in use in the Aliahabad and Benares distriets. :
Gram dal shows a higher percentage of absorption in Naini Jaii 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 :— v

Food-material. Benares Jail. Naini Jail,
First quality wheat . ‘ ; . 80°5 per cent. -
Ordinarydailen el e e 688 per cent. 3

1 1 1 . . . ER . 628 Ny =
Gram dal | : - . G613 per cent. oy
Arhar dal plus vegetables -, - - B0 838 ;%
Juar - e ‘ T e Bg
A P R e B R S
Barley . . : . . 564 per cent. i : " @
Bajra . : - - T e S 494 per cent. f)
Urid dal R e BOR. o dri e

il- .

i P e
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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 pereentage
of protein in the first quality of wheat in Benaves Jail was almost 12 per cent.,

' of ordinary jail wheat under 11 per cent., while in Lueknow Jail the wheat
in daily use showed barely 10 per cent. protein. Barley, on the other hand,
in Benares Jail showed just over S 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
investigated. TLet us see what effect these variations have on the co-eflicients
of nitrogen absorption from the different food-stuffs. ;

(1) The Absorption of the Nitrogen of Wheat.

SERIAL No. 63.

Five prisoners under observation for five days.

, - Wheat» - i : : . . : g . 111 chittacks,
Arhar . - . . - - ! - v 2 o
* Vegetables - - : - i Mg SIS o
3 | |
| k| Total it Nitr Ki
} Tngﬁ?'[{;?t::n nitr:g-en of :? e - ncégon ll;?m
0ZE. fmees. Wheat. Arhar, Vegetables.
|
Lo ] r |
|
{ 10th Mareh 1610 i o 72:00 1491 101645 40384 05
! ™
Fi- 38 . 11¢h Marel 1910 M i 1492 | 101545 40384 05
: » 12th March 1910 w e EEsD 1925 101545 40384 05
’ : 18th March 1010 . . . 760 1589 1011515 4:0334 05
| 14th Marek 1810 TR 95:00 1887 10-1545 40884 05
- | 15th March 1810 S 3100 | 1142 101545 40384 05
Z AV Aversge intake of nitrogen per : Average output of nitrogen in
» fifl g mandaily T . . 14'€920 grms. fwces per man daily . . 37828 grns.
L i Nitrogen absorbed—10-9101 grms.=74'2 per cent. of nitrogen of diet.
L4 . g
" . . Serrar No. 64,

Five prisoners under a&aerm’tim}'ar:ﬁ?q days.
' 14 chittacks, -
o @7 )




= r
- F : ‘ﬁ
o o = 3 & "
. " " o g
= g . i
X 52 ey
' -
Fa)
o Total amount | _ Total Nitrogen Nitrogen Nitrogen
. . mm ! 0{ "~
*® L h;:f' {nnnu..d Wﬁuut. Arlar, Vogotables, |
| 10th Mareh 1910 S e [P0 1670 12:962 40384 05
| 11th Mareh 1310 e R (R 1 29:99 12:362 40384 05 ~
| 12tk March 1910 s i v g 2172 12:362 40384 iz ) Bt
13th March 1910 o e 8550 2015 12:362 40384 05
14th Mareh 1910 i e 7800 15:86 12:362 40284 o5
15th March 1910 S 31'50 1051 12352 I 40384 05
.-'\
Average intake of nitrogen per Average output of nitrozen in O 3
man daily . - « 16:0004 grms, fmces per man daily & . 4414 grms. y

Nitrogen ubmrhed—l%d.ﬂﬁ& grms. =738 per cent, of the nitrogen of diet.

A

-~ -

SERIAL No. 65. A

-

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 — 10:9101 grms., i. e., 22075 grms. nitrogen of =
wheat shows 1':5763 grms. absorbed. @ &

Therefore, the nitrogen of wheat shows 71'4 per cent. absorbed.

=

(2) The Absorption of the Nitrogen of Arhar Dal. _ e
’ L o
SERIAL No. 66. . .
From No. 63 we learned that a diet composed of— il E
2 o

Avhar . B
Vegetables 3

showed 10°0101 grms. nijtroge

Wheat . - - . 11} chittacks
} absorhed.

‘We further find that a ﬂiai:,'eompoaad of =

Four  prisoners

e Jor five days

11} chittacks }
R
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shows 12:5491 grms. absorbed. Thus:—

Total amonnt|  Total litrogen Nitrogen Nitrogen
of fmces, nitrogen of of of of
oza. fmces. Vrheat. Arhar, Yegetablea,
17th March 1910 ., . . ‘ 45650 . 8Ir 1(r1545 60576 .| ' OB
18tl; March 1910 . . i o 60-50 14°36 10-1545 G0576 0ro
19th March 1910 . 4 = . F600 1850 10°1546 60576 s
20th March 1810 . . ' . 5800 12:53 10-1545 60576 05
215t March 1810 , . . . 80-30 2083 1001545 G'O5T6 05
A 22ud March 1910 . . % 2485 77 10-1545 60676 | 05
|
A‘Pﬂrﬂgﬂ intake of nitrogen per Avernge output of nitrogen in
nian daily - 3 « 18:7121 grms. fwees per men duily . « 4163 grms.

Nitrogen absorbed—12:5491 grms. = ¥5-1 per cent. of nitrogen of diet.
Therefore, a difference of 1 chittack of arhar dal, or 2:0192 grms. nitrogen,.
" causes a difference of 12:5491—10:9101 grms. nifrogen absorbed.
i.6., 2:0192 grms. nitrogen of arhar dal shows 1'6890 grms. absorbed.
Therefore, the nitrogen of arhar dal shows 8117 per cent, absorbed.

«(3) The Absorption of the Nitrogen of Arhar 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 :—

(a) No. 63. % Wheat s e L s } shows 109101

Arhar 2 P o 40384 , ] grms. absorbed.

: Vegetables 3 y . 050 T T
" i.e, 101545 X T1'4 4 45384 grms. nitrogen (arhar 4 vegetables) =

< 109101 grms.

ki

Therefore, 4'5384 grms. nitrogen (arhar4 vegetables) = 10°9101— 7:25083.
= 3'6598 grms.
Therefore, the mtrcnen of arhar dal plus vegetables shows 80'6 per cent.
absorbed.
() No.64.". Wheat 14 chifiacks  + 12362 grms. nitrogen } shows  12:4864

Arhar- 2 » - 40384, " grms. absorbed.

L Vﬂgﬂfﬂhlﬂﬂ n . 050 " n
i.e, 12362 x 71'4 + 45384 grms. nitrogen of (arhar + vegetables)

—=12:4864 grms. s
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THerefore, 4'5384 grms, nitrogen .(arhar+vegetables) =124864 —8'5274
= 8'6590 gzrns. TrLE

Therefore, the mtrogen of arhar plua vegetables shows S0'G per cenf. =
absorbed.

(©) Ne 66, , Wheat 11 chittacks . 10'1545 grms. nitmgan},.sh;,“_s 125491

Arhar 3 e s ORI e U o grms, absorbed.
Vegetablesd . 080, ”

i.e., 101545 X 71'44-6'5576 grms, nitrogen (arhar4 vegetables)=12-5491

arms,
Therefore, 6:5576 grms. nitrogen (arhar 4 vegetables) = 12 ur_le'}}l — 172503

= 5:2088 grms.
Therefore, the nitrogen of (arhar 4 vegetables) shows EﬂS per cent.

absorbed.

(4) The Absorption of the Nitrogen of Vegetables. . : o

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 0
absorbed per man daily from 3 chittacks of green vegetables. n 3

SERIAL No, 6S. 2 1

‘We have found 714 represents the percentage absorption of nitrogen of - 0
wheat, and 81-17 represents the percentage absorpfion of'nitrogen of arhar.
Therefore, by substituting these values in each of the obseryations Nos, 63, 64
and 66 we obtain the amount of mtmgen derived from vegetables

(@) Thus, No. 63— :

"
L]

Wheat . . 11} chittacks . 10-1i45 grms. nitrogen i i e
Arhar sis B 5 SR RARAT o shuwn 10:9161 grms,

- " absm.-hed 2
Vegetables . 3 | » . 060 - ¥ E

L] - -
ie, 101545714 + 40384 X 8117 + 05 grms. vegetables = 10-9101 |
grms. Therefore, 0°5-grm, mtroﬂen of vegetables shows 109101 — 10 5283—-

03818 grms. absorbed.
Therefura, the nitrogen of Yﬂget&hlee shows 763 per aant ahsurh:ﬂ
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~(b) No. 64— "
n hat 4 4 " F
‘Wheat + 14 chittacks . 12:362 grms. nitrogen St -
. Arhar AT ET R B e shows 1dz-~;sﬂ-1 grms,
VE-gEtahlen oG Yo . 050 . = absorbed.

- de, 12362X714 + 4°0384x81°17 4 0'5 grm. vegetables = 12'4864
grms. Therefore, 0'5 grm. nitrogen of vaﬂetahias shows 12'4864—12'1044=
0°3820 grms. absorbed.

Therefore, the nitrogen of vegetables shnws 76'4 per cent, absorbed.

(¢) No. 66—

. Wheat . 111 ¢hittacks . 10-1545 grms. nitrogen
° Arhar T R el S shows 12:5491 grms.
Vegéi:ables S Jet N . 050 ” absorbed,

an

. e, 1001545 X 714 + 6'0576 X 8117 + 0'5 grm. nitrogen of vegetables =
12-5491 grms. Therefore, 0'5 grm. nitrogen of vegetables=12'5491—121672
=03619 grms. absorbed.

T]lerefﬂre, the nitrogen of vegetables shows 763 per ¢ cent absorbed,

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

i

e Four prisoners under observation for siz days.
i . -
&4 Wheate | o .« . 11} chittacks,
' £ Gram . . - 5 v A : ; 3k 7
.‘g - ; ) Vegetables ¢ : : . - % e 3 t i
F‘S - : J g -z p [
| o g . Total amonnt m&g o | Nitrogen Nitrogen Nitrogen
- oz, fmces. Wheat. Gram. | Vegetables.
&
Sl | 20a Staren 1010 TR RS R 101645 | 58758 05
T, . 3 s Mich1010° . . .| 8500 1767 01545 | 58158+ | 06
i | atn aren 1920 TS (S 1841 101545 58758 05
‘ a7 Hm:h 1910 S o e 9253 1001645 | 58758 0'6
S0 | ot atoret 1910 g .0l e 1471 101545 | 58768 05
: | 7ts Aaret 1910 T (e 2114 101545 | 58768 05
' §th March 1810  .° R T 5. 101516 58738
\; :

,xmumhhﬁfnihmmpﬂ‘ _ . ~ Average output of nitrogen in B
.. .+ . . 165303grms. fmces per man daily . . 49271 grms.
- “Hﬂrngmmnrhed—ll 7582 grms. —ﬂ‘ﬂ per cent. of nitrogen of diet.




Now by introducing the valv  found for (he absorption of the nitrogen of
wheat and vegefables we obtan. e percentage of the nifrogen of gram ab-.
sorbed. Thus :— -

10:1545 X 714458758 grms. nitrogen of gram 4 0:5x76'3 = 115582

? = grms. Therefore, 58758 grms. nitrogen of gram = 11-5582—17-G318 grms. =
39264 grma.

Therefore, the nitrogen of gram shows 668 per cent. absorbed.

SERTAL No. 70. Barcm B.
Five prisoners under observation for siz days.

Wheat 7 ' . i - ' . § 111 chibtacks,
Gl‘ﬂﬂl ¥ # » " W w ] ® 2 1 >
'\P'F'Eg{’tﬂblﬂs . . - . . . . o 3] i
Total amount Total Nitrogen | Nitrogen | Nitrogen
of fmeca, nitrogen of of of | GEEQ
oza. fmces, Wheat. | Gram. Vegotables,
Ll 2nd March 1910 R 5550 1071 10'1645 33576 05 " _ ~
4 3rd March 1910 I A S 75'50 21'53 101645 33576 05
. 4th March 1910 e 6550 20°47 101545 33578 05
Gth March 191, ] L D 2391 101545 | 33578 o5 i S
Eth March 1910 a0 81'50 2188 101545 33576 05 5 s
7th March 1910 S A A T 17°85 101545 39676 05 o
. = Sth March 1910 ' ' ‘ 25:30 929 101545 33576 a6 @
Average intake of pitrogen per Avernge output of nitrogen in
_ man daily . 4 . 140121 grms. fmces per man datly . - 41713 grms. e
e Nitrogen absorbed—9-8408 grms. =702 perbent of nitrogen of diet. L -
By introducing as in No. 69 the values for the absorption of the nitrogen. -8
of wheat and vegetables we obfain the percentage of the nitrogen of gram ;
absorbed. Thus :— . "
101546 % 714 4 8:3576 grms. nitrogen of gram 4 05X 76'3 = 98408 ;
grms. . "
; Therefore, 33576 grms, nitrogen of gram = 9-8408—7°6318 = 2:2090- :
lr grms. : 5 !
| . Therefore, the nitrogen of gram shows 65:7 per cent, absorbed. 5
: SErIAL No, 71, | a” : o ;
By taking these two last observations, Nos. 69 and 70, together we find
that a difference of 13 chiftacks of gram, or 2:5182 grms. nitrogen, causesa .
difference of 11'5582—9'8408 grms. = 17174 grms. B
" Therefore, the nitrogen of gram shows 682 per cent. absorbed. S
- L ™ s
¢ : L B Al
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. (6> The Absorption of the Nitrogen of a different Wheat.
he

SERIAL No. 2.

Five prisoners under olservation for five days.
Wheat . . - 3 . . . . . 11} clittacks.

Gram ; ! : ; : : : ; AR 5
Arhar 2 % . : : - ’ « 1 chittack,
Vezetables . - . . . . . . 3 chittacks,
Total amonnt Toial Nitrogon | Nitrogen | Nitrogen Nitrogan
of fmees. nitrogen of | of | of of
0Z8. of fiecea. Whent, Gram. Arhar. Vegeiables,
o) 17th March 1915 % | 9400 | 20153 | 10028 4197 10184 b
18th Merch 1810 . |. 9750 | 2176 | 10038 4107 1-0184 05
- | |
A9th March 1010 .| 11700 26:87 ‘ 10028 4197 19184 05
20th March 1910 . 11800 2463 | 10028 4197 19184 s
215t March 1910 93:50 [ 21-41 ! 10023 4197 10184 0&
| 23ud March 1910 .| 4300 | 14-39 |I 10028 4197 19184 o5
] |
Average intake of nilrogen per Average output of nitrogen in
~ man daily ’ . » 16°6434 grms. fmces per mon daily « 51432 grms.

Nitrogen absorbed—11-5002 grms. =69-1 p;!r cent. of nitrogen of diet.
“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 % 66'8+19184 x 8117405 x
76:3=11'5002 grms.
Therefore, 10:028 grms. nitrogen of wheat=11'5002—4-7424 grms. =
67596 erms.

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

absorbed.

L 1

3 (7) The Absorption of the Nitrogen of Barley.

2 2 SErRIAL No. 73, BAL:I'GH C.

Fiz;ﬂ‘priﬂbnﬁrs- under observation for siz days.
VTR e TR SRS S S L

: Barley g : S - : : s . =l 5
Arhar - - B & . : - - e chittack,
LA -‘Irﬂgetlb]ﬂ " ’ " g . T - . . " 3{:]1i E'LMIES 5
o :
o L 3



2nd March 1010,
8rd March 1910. .
4th March 1910 .
Sth Mareh 1910
6th March 1910.
Tth Mareh 1910.
8th Mawh 1910.

~ | Total amonut
of fmoea,
0F3.

~| 7180
. 11450

10400
850
10850
9450

2000

~ Total
witrogon of
FEERTEN

A

T II
1784 |
2420
2390 I

2320 |

8077 |

Nitrogen
o
Wheat.

2640
2649
2649
2610
A A
2-649

2640

Nitrogen
of
Barley.

Nitrogen i Nitrogen
AII:;EIILE. | Vugl:ﬁ.f‘l.hluaq
20192 o5
2:0193° | 0B
20192 | 05
20192 : L7
a-0192 | 03
20192 ! b
20192 | 05

Aversgs intake of nitrogen per
. « 14-8462 grms.
Nitrogen absorbed—96279 grme =64'8 per cent. of nitrogen of diet,

man dafly .

Averarp output of nitregen in
fices per man daily

- 53183 grms,

By introducing the known values for the absorption of wheat, arhar and
vegetables, we can obfain the percentage of the absorption of the nitrogen -of

barley.

Thus; —

2649 X 71'44-9-678 grms. nitrogen of barley 425192 x 80:6=9'6279 grn:;st. :
Therefore, 9678 grms, nitrogen of barley=96279—3:9217 grms.=5-7062

grms.

absorbed.

Therefore, the nitrogen of bazley shows 58'9 per eent. absorbed.

SERIAL No. 74,

Barca C.

Five prisoners under observation for five days.

Wheat . . : e 5 chittacks.
B:l-l‘IE]?' . . . - Ak " 3 1]
Arhar . . ' . . ; - 1 chittack,
Vegetables , . - - 3 chiftacks.
Total i Total it Nit: Kitrog Ni
e Pl BGlo e I o {
0z8. fmces. W heat. Barloy- Arhar, Vegotablea.
10th March 1910 T9:50 15823 o0 480 . 20102 06
11¢h March 1910 .| 8100 1970 7064 439 2:0192 - 05
12tk March 1910 .| 10450 2300 7004 30 | 20102 vh
13ih March 1910 . 62:20 1490 7064 430 20102 205
14th March 1010 .| 9806 7| 2375 7064 o 459 20192 05
15th March 1910 9250, ¢ | 867 7084 439 9-0102 06
. i
Aversge intake of nitrogen jer Avcrage output of nitrogen in
man daily = i - 13-9732 grme. freces per man daily » 4'320 orms,

"
Nitrogen ahsorbad—9-6432 gros, =690 per cent. of nitrogen of diet.
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By introducing the same factors as in No. 73 for the valucs of the absorp-
tion of the nitrogen of wheat, arhar and vegetables, we can obfain the per-

- centage of the nitrogen of barley absorbed. Thus':—
7064 x 7144439 grms. nitrogen of barley +2:5102 x 80:6=06432

grms.
Therefore, 439 grms. nitrogen of barley shows 9-6482—7-C740 arms.=
] 2:5692 grms. absorbed,

Therefore, the nitrogen of barley shows 58'5 per cent. absorbed,

SErIAL No. 75. Barcun D.

o : Five prisoners under observation for Jive days.
Wheat . : g X . - 2 ; . Sechittacks.
i . Barley . : : » / ; . . e
\ g Arhar : ’ 2 p : PE » 1 chittack.
F - : Vegetables . . i : ! : . 3 chittacks.
i :
Tatal t-l Tota o i — +
j oftaces. | Niogmat | L ppes | Nitroges | Nitogen | Nitrogen
GZ8. fmeos. Wheat, Darley. Arhar. Vegotablos,
¢ Fk 10th Marel 1910 .| 7330 1470 7064 5268 | 20102 06
11th March 1910 .| 10780 9378 7064 5268 20192 5
_|12th March 1920 .| 10550 2385 7064 5268 2-0192 5
18th March 1010 .| 11250 o 25°67 7064 3268 20102 06
14th March 1810 .| 12050 2008 7064 5268 2-0192 05
e G . = | 16th March 1910 d 30-00 850 7064 6-268 20192 05
t ‘L: A,;mgg-intm_uf nitragen per Average outpot of nitrogen in
R & man daily . . - 14:8512 grms. fieces per man duily . » 46624 rrms,
E. = Njtrogen absorbed—10'1888 grms.= 686 per cent. of nitrogen of diet.
e - B'y introducing the same factors as in Nos. 75 and 74 for the value of the

absorption of the nitrogen of wheat, arbar dal and vegefables, we can obtain
the percentage ol the nitrogen of barley absorbed. Thus:— _
- 7'6%:‘ 71%:]"5'2‘35 g*ms. nitfogEn of ]Jﬂrjﬁj’-l-tﬂﬁlﬂﬂ X 806=10-1888
grms. | |
. Therefore, 5:268 erms. nitrugan_ of bar]g;r:lﬂ'lssaa-’?-nﬂ.__n grms, =3'1148.
- Therefore, the nifrogen of barley shows 59°1 per cent. absorbed.
gL *, ¥ N




(8) The Absorption of the Nitrogen of Juar.

SERIAL No. 76.

.~ Five prisoners under observation for five days.

Wheat - ; 0 chittacks,
Juar . 7 T ;
Arkar . ; g . . 3 »
Vegetables 5 3 i
[
Total amonut Total Nitrozen Kitrozon Nitrogen | Nitregen
of fueos, Nitrogen of of of af of
ozs. fmeos. Wheat. Junr, Arhar, | Vegotables
| <
> —_—
17th Maerch 1610 G950 1007 5238 5208 4:0384, o5 -
18th March 1910 83°50 24'15 5298 §-208 40854 05
19th March 1910 6700 2053 5298 5208 4-0384 05
20th March 1910 om0 2151 ‘208 208 4:0354 (rG"
21st March 1910 75:00 3166 &-298 5208 4:0384, 06.
22nd March 1910 2050 14-05 5208 5208 4-0354 Of - -
Average intake of nitrogen per Avernge output of nitrogen in
man daily . 1570444 grms. fmees per man daily - 49044 grms,

\Ltm fren 1b-=mbud—lﬂ 05 grms. = 66'8 per cent. of nitrogen of diet.

By infroducing the figures obtained for the absorption of the nitrﬂé;en of
wheat, arhar and vegetables, we can find the percentage of the nitrogen of juar

absorbed. Thus: —
5:298 X 71'44-5'208 grms. nitrogen of juar+44:5384 x 80:8=10'05 grms.

Therefore, 5
grms. absorbed.

»

Therefore, the nitrogen of juar shows 50°1 per cent. absorbed.

208 grms. nifrogen of juar=1005—7'4407 grms.=2:6093

-

SUMMARY OF RESULTS OBTAINED IN LUCKENOW JATL,
(1) The co-efficient of the absorption of ordinary jail wheat—
From Nos. 63, 64 and 65, the absorption works out to be 714 per cent. -

(2) The absorption of the nitrogen of arhar dal—

From Nos. 63 and 66, the absorption works out to be 8117 per“cent.

(3) The absorption of the nitrogen of arhar dal pius Vegetables—

From Nos. 63, 64 ard, 66, the absorption works out to be 80°6 per cent.
(4) The absorntion of the nitrogen of vegetables—
From \Ins, 63, 64 and 66, the absorption war’l.s out to be 76+3 per cent.

-~
L¥]
-
-
-
Na
L+ ]
L]
o L}
]
L2}

-

11



5

91

- -

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

From No. 69, the absorption works out to bo 66:S per cent,
i T{] n 33 .} [} ﬁ"rjrt‘ 13 1]

G52

1 ?l bE ar EE] 23 i 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 out to be 58'9 per cent,

o .
b it i T T 11 15 ISP

n 7h 1 " 2t 1 591 noon
(8) The absorption of the nitrogen of juar—

From No. 76, the absorption works ont to be 501 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.
i 2. ] 1 w 2nd . . . * 675 b1

3. Arhar dal : : i : . : . 811y

4. Arhar dal plus vegetables . - . . : 808 . ,,

3. Vegetables - . : ; - ; : 763

6. Gram dal y - T b . : : 669

7. Barley ; g 5 . : i . ; 588

8. Juar » . ‘ : - . . . 1 B

Contrasting these results with the percentages of the absorption'jof 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 confrasting the absorption of the
nitrogen of the irst quality of wheat in Benares Jail and the average sample
in use in Lucknow. -

First quality wheat of Benares gave 80'5 per cent. ahs:;i-rp[-ion, while the best
we obtained for Lucknow only showed 714 per cent. absorption. The absorp-
tion of nitrogen from fie inferior qualities of wheat works out to be much the
same in ‘the two jails, viz., 68'8 per cent. in Benares Jail and 675 per cent. in
Lucknow. :

- Theve is little doubt buf that the high level of nitrogen absorption ob-
tained for first ciass avheat is intimately connected with the high protein
content of the sample. Al

1 oz. of first class Benares wheat contains 0'5354 grm. nitrogen.,
- 1oz of the average sample of wheat in use in Benates and TLucknow
Jails dontains 0°4630 grm. nitrogeh.
k N 2
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The first _class wheat shows 80°5 per cent. of its nifrozen absorbed, while
the average ordinary jail wheat in use in Lucknow and Benares only shows
69°2 per cent. absorbed. As has already been pointed out, there appears to be
always an admixturs of other cercals, and particularl y barley, in even the best
samples 6f wheat obtained. TIn the poorer samples of wheat all manner of
grains are to be found, more especially barley, eram, maize, ete. : 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 decrease 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
grains being got rid of during the cleaning process, so that the tendeney is
for a fall in protein content to be accompanied by a fall in the percentage- of
nitrozen absorbed. 1

With regard to the higher figuves obtained for the absorption of the
nitrogen of barley and gram dal in Lucknow Jail and in Benaves the chemical.
analyses throws some light. . Thus:— %

1 o0z. gram, Lucknow, contains 09401 grm. nitrogen 669 per cent. absorption.
| SRt Benares, o DIGREEL e G613 . - :
1 ,, barler, Lucknow, = 04390 ,, ,, 588 £ ¥
1.5 4 Denares 5 0-37256 ,, - BG4 X »

Any admixture of gram dal> will usually be with another pulse, which °
will have the effect of raising the protein conten? of the sample and increasing
the percentage of nitrogen absorbed. The reason of this is that gram containg
the lowest percenfage of protein and is the most difficult of absorption of all
the pulses: so that, any admixture with another pulse will ténd to inerease
both. With regard to barley the commonest foreign clement seen is wheat
which will have a tendency to raise both the protein content and the relative
absorption. While this it true in a géneral way, it will be eﬁ-sﬂy understood
that foreign grains may be present in samples of any of the food-stuffs which
may increase the percentage of protein shown by the sample and yet decrease
considerably the value of the sample, so far as the abserption of protein is
concerned. e s - ; e

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

As the food-materials worked with in Beénares Jail were selecteqd and
fairly pure, the results obtained in {hat jail may be accepfed as the standawd,

-
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of what good classfood-stuffs should be and the nitrogen. 1bsorption they
should show. We present these results in tabular form and zive the corre-

sponding results for Lucknow food-stulls :—

)
Food-materials, Beuares Juil. Lucknow J4il.
First quality wheat - 2 . 805 per cent.
Orxdinary jail wheat - : SRR 714 per cent,
23 3 » : L . 675 ” iE
Gram dal ., 3 3 : . 013 per cent. i e
Arhar dal plus vegerables L - IR 808 5, .
" Avrhar dal . . ; 3 ch e 8117 ,,
Tiayy . . . . 544 per cent. LT
Barley : . - - . 1 N
Bajra . - " 4 & T L e
Vegetables . . . . A s 763 per cent.

" . ’ D.—AGRA CENTRAL JAIL.

" We now come to the consideration of the work carried out in Agra Jail.
Heve 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
conteat than the wheat in ordinary use in Lucknow Jail.

(vl

1 oz. 1st class Benares wheat contains . . 05354 grms. nitrogen.
»» Ordinary |, 7 ” s . 04858 ,, »

! iy 1st class Agl‘ﬂ- .::- s ; s . 04596 22 L

a i 3 i Drdjnar}' y an 12 ? Ly u-453'3 X a3

¥

The first class Benares wheat was pure and confained very few foreign

clements, so that its protein content may be taken as approximately the

e R amount that a good sample should give. A greater or less departure from this
R - = standard does ‘not necessarily mean a greater or less admixture with foreign
NI ' .'gra'ins ; as it would be quite possible to obtain a sample of wheat which would
5 reach thi¢ standard and yet be very largely mixed with forcign grains, any
e lowering brought abput by the presence of materials having a lower protein
e content*heing compensated for by. the preserce of materials having a higher
protein content. It will-be evident, therefore, thatno reliance can be placed
“on the gross chemical composition of a food-stuff as'a measure or criterion of its
lue, and that the only true measure of the value of a food-
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{1) The absorption of the Nitrogen of the Ordinary Jail Wheat. A
S Sertar No. 77. : ©
Five prisoners under observation for seven duys. e
Wheat . . A : v . : = . 11} chittacks.
Gram . . . . ¥ M . . . 21& I
Arhar ; - 5 ; . ; 3 : . 1 chittack.
Vegolalilie | .. .. L. & oo B chiekes
- .-.II - o
Totnl amount | Totel nitrogen] Nitrogem Nitrogen Nitrogen Hitruean = o
of fmoes, of of of of t
1bs. fmoes. Wheat. Gram. Arhar. ?egehblu* =
n & &
18th March 1910 - 725 2529 100433 3865 19964 o e f
19th March 1910 .| 800 2845 10433 3855 10064 o e
i . 20th March 1810 .| 950 © ses7 10433 3855 19964 o5 | ;
| 0 5 e
§ o 91st March 1910 . 950 2499 10433 5855 10064 05 2
i E . ™ 0
| Al 4 22nd March 1910 4 1 2506 10483 3'865 1-0964 5 y,
# 23rd Maxch 1910 620 + 2249 10-433 3855 19964 s
iN E Ll
] 9 ith March 1910 . 950 | 3120 . 10433 |. 9855 10964 05 - L
& 95th March 1010 .| 338 1414 10433 3855 19964 o e a2
| ¢ n .
, s ] o
I | b Average intake of nitrogen per Averge ontput of nitrogen in "
; ‘mandaily . . . 167844 grms, fwmces per man daily . . 59254 grms, ~
Nitrogen absorbed—10-850 grius. =617 per cent. of nitrogen of diet. 3 4

SEr1an No. 78.

i

Five ﬂmanarn unr.Iar o&serm#-wn 1 for seven, dayat
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3 . Tao 1.} amount Total Nitrogen'  Nitrogen Nitn{r,:nu Nitr}h.;.w-!l Nitrogen
- o, of [ 0 of (v
F lbai.'- Twoces, | Wheak Grom, ;'I.r.‘.mr. Vegetablea,
- [ 5 : ==
18th Mareh 1910 A | 640 M3 g0id | * 3860 19864 b
19th March 1910 o ] 2077 2072 3863 1-9064n | 05
90th March 1010 .| 560 | 2270 0072 3835 10963 0’5
21st March 1510 . 670 2558 | 9072 3856 19064 b
32nd March 1910 ; a12 21-90 i 9072 48565 19964 4 0
| -

£3rd March 1810 . I 516 - 301 | 9072 1) PRI rd
21th March 1910 ) l 534 g | 0F2 3858 10964 (V5]
25th Mardh 1910 | 360 15'34 | 9073 | 3565 16964 05

ﬂtemb» infake of mm:--'eu per
man daiiy . 5

@

. 154234 grma.
Nitrogen absorbed—9-9997 grms.=64'S per cent. of nitrogen of diet.

Avernge output of nitrogen in
fraces per man daily .

Seriarn No. 79,

. 54287 grms.

-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 0°8593 grms.
» * Therefore, 1,361 grms. nitrogen of wheat=08593 grms. absorbed.

" Therefor e, the nitrogen

-

-

of wheat shows 631 per cent. absorbed.
SErIaL No. 80.

i}
Five prisoners under observation for seven days.
13} chittacks.

® Wheat . ; . . - A : . ¢
Gram : 2 - : . : . 2 3
. Athar . - ; - a0 e . . 1 chittack.
Vegetables e - . - . « 3 chittacks.
i Y FTuiu.l smonnt lTutal nitrogen ! Nitrogen Nitrogen Nitrogen N:.tmgrn
of fmees. of | o of of
1bs. freccs, Wheat. (Giram. Arhar, ?egntu.hlca
o | _ ¥
18th March 1910 606 2512 = 12:2472 3836 19964 06
18th March 1010 10r80 3585 12-2472 38535 19064 G
20th March 1910 11:40 3826 12-2472 38565 19064 b
. -
21st March 1810 « . 705 25745 12-3473 J'Bo6 1-9954 0ra
99pd March 1810 . ® 856 2010 12-3472 3855 10964 s
L4 ]
23rd Marfh 1910 ok 10:10 3313'? 12'?-1?3 o J-83B 1:98%4 o5
odth March 1010 .| o906 3080 12:2472 3855 1:9964 05
| 25th Marck 1910 . 353 12:32 12:2472 °3~3a15 | 19904 o5
Averago intake of nitrogen per b Averaze ourput of mtrngen in
2 man d-u]j’ : . 186986 gres. Tieces per man dally ¢ . . 65877 guas.
Nitrogen absor -121].1-.".)5] grms. -B:Lﬁ per cent. of nitrogen of diet.
= B - = -
: Ld - a
-]
d - e
@ =
: .
& ] [y
L] . '.' o 5 s o
5 &
=
; ¢

&



! * ; SerraL No. 81. : - &

By tﬂkmg’t]1ls observation in conjunction with Nos. 77 and 78, we can ‘ L
obtain the absorption of theaitrogen of wheat. Thus:— 5 _ .

s X (@) In conjunetion with No, 77, we find that an increase of 2
N chittacks of wheat, or 1'8142 grms, nitrogen, is® accompanied 3
. by an inerease of 12:0109 grms.—10-859 grms.=1-1519 grirs. ~ ‘
nitrogen, = ¥
Therefore, 1'8142 grms. nitrogen of wheat show 11519 grms. nitrogen
absorbed. : 5
Therefore, wheat has 63'5 per cent. of its nitrogen absorbed. &5

(0). In conjunction with No. 78, we find that an increase of 81 AN
chittacks of wheat, or 3°1752 grms, nitrogen, is accompanied-
by an inerease of 12:0109—9'9997 grms. =2'0112 grms, 2
Therefore, 81752 grms. nitrogen of wheat show 2:0112 grms. ahsurbed. 2
Therefore, wheat shows 63'3 per cent. of its nitrogen absorbed. g - 7

s < Therefore, we may accept 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. - %
e | SERTAL No. 82. e

Five prisoners under observation for four days.

Whmt . 5 & . P . - 11'& chithlﬂks. i o
Arhar 5 q H . . 3 . s 2 5 e k. -
Vegetables : : - . : . : a8 5 Ly

. Total t Total Nitr Ni Ni Ni vl f
: : e i e ol B Sl W DT S

The, * {mces. . Whent. Arhar, Vegotables, 7

2

2062 | 10433 30028 06 . e
9570 10433 30938 4 ° 05 % o
: 98th March 1910 . 1874 10423 | 80028 05 =
29th March 1610 . : 1819 10438 30028 2 05 e Al
ﬂ{lthl[uph T : ; ! 95 .| 10498 80928 )

-

= 26th March 1910
27th March 1010

’q
=y ien
2
3

=
L5
(]

&
el

2]

Lm#ﬂmhhﬂinmmlﬂ‘ e Average onipat of nitrogen in
man daily . . 149258 grms, o freces per man daily
o ﬂ;tmg&n:hmhéj—ﬂ'ﬂmsgrm. —ﬁﬂ'ﬂpﬂuﬂﬂ of nitrogen of diet.
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We know from other observations that 63:3 per cent. of the nitrogen of
o wfleat is absorbed, therefore, by introducing this value for the nifrogen of wheat
_"we can obtairr the percentage of nitrogen of arhar plus vegetables absorbed. 1
Thus :— » |L
p 10433 X 63'34+4°4928 grms. nitrogen [urhm+vegcmlﬂﬂs)“*;9'ﬂﬂﬂﬁ-
1 ) ; SII0S, = g
= ' Therefore, 41928 grms. nitrogen (arhar+ vegetables) =9-9068 —6-604:
grms.=3'2968 arms,
& Therefore, the nitrogen of avhar plus vegetables shows 734 per cent.
absorbed.

3

5 »(3) The Absorption of the Nitrogen cf Gram Dal,

-

R . SERIAL No.

-

AL * " We-know that 633 per cent, of the nitrogen of wheat is absorbed. -
. And that 734 per cent. of the nitrogen of arhar dal plus vegetables is 2 '
Y absorbed.
» * By substituting these factors in Nos. 77, 78 and 80, we obtain the percent- ;-
- *  .age of nitrogen absorbed from gram. Thus:—

& ' (aNo.77. Wheat: . 114 ohittacks . 10438 grms mtmgen}

= - Gram . 21 W : &B5h
. g Arhar . 1 'chittack- . 1-9084
L2 Vegetables 3 chittacks 0:50
: : ° t.e., 10°433x EB‘3+3'855 grms. nitregen of gram+424964% 73:4=
: » “10°859 grms.
. e "« . Therefore, 3855 grms. mtmgen of gram=10'859—84363 grms.=2:4227
S e o grms. s
e . Therefore, the nitrogen of gram shows 62'S per cent. absorbed.
AR T ()No.7S. Wheat .10 chittacks 9:072 grms. nitrogen | o
s Gam. . 2} g gpn o St shows 9:9997 grms.
e S ° . : Ashar . 1 chittack . 10964 ,, - absorbed. K
g Vegetables 3 c]nttacks . 0750 » A b
i.e., °9072 x63'4+3 865 grms. mtmgen of gram+2'4964 x 73'4=0'9997
grms.” s I
i Thargfoere, 3'855 §ms mtrogen of gram=9:9997—T7"5748 grms.=24249 % 2 |
s z§: : Thereﬁ)rﬁ, themtmgen of gram shows 62'9 per cont. absorbed. k- !
e . &J No. 80 wmﬁ, 13; chibtacks . 122472 grms. nitzogen. : "

s 2k =7 . 38550 ” i n,hm li*lﬂﬂ grins.
I r.httﬁ:ck i I‘BQI}& ,4.: o
ﬂﬁﬂ :

shows 10-859 grms.
nitrogen absorbed.

B ] 13 o

L]

n




e =

L

-

of
i.e, 12:2472 x 63343 Saﬁ
12:0109 grms.” -

Therefore, 3:855 grms.enitrogen of gram=12:0109 —9'5847 grms.=2' 4262

grms.

98

r

grms.

nitrogen of gram- 24964 % 734="

Thérefore, the nifrogen of gram shows 62:9 per cent. absorked.

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

SERIAL No. 84. '

Five prisoners under observation for seven days.

1st class Wheat - ;

111 chittacks.

Gram . : . - . - . 34 el e
Arhar . : : . . . 1 chittack.
Vegetables . . . . : 3 chittacks. ° ~
Total amount Total Nitrozen Mitrogen Mitrogen Nitrogen
of fmees. Nitrogon of i of of 0 o
1be. fmoes. Wheat. Grom. Arhar, Vegtabloa.
15th March 1910 ‘ 75 1531 11:2608 5307 1-9964 . 0B
19th March 1910 .| 672 2896 11-2608 5997 | 1-9964 0'
20th March 1910 595 9534 112608 6307 1-9964 b
iy
215t March 1810 635 29-23 112608 5397 1-0964 b
29nd March 1910 : 872 3256 11-2508 5307 1-9964 06
23rd March 1910 G:12 2642 11-2608 5897 40964 03
-
24th March 1910 663 235 4 112608 5397 1-9964 08 -
25th March 1910 410 18-10 11-2608 5307 19964 05
Average intake of nitrogen per o Average output of nitrogen in B

man daily . . . 18:1542 grms.

fmees per man daily “5°7791 grms.

Nitrogen absorbed—13-3751 grms. =898 per cent. of nittogen of diet.

By substituting the known values for the ahsorptmn of the“.mtmﬂen of
gram, arhar and vegetables, we obtain the percentage of the nitrogen of this

* sample of wheat absorbed.
1.e., 11°2608 grms. n1

Therefore, the nitrogen of this wheat shows 72'3 per cent. absorbed.

.

-

nitrogen of wheat=13* 3751—5 397 % 62'0—2"'4964 % 73 eL

=13'3751— 5-227=8"1481

]

—~

&8
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g (1) The Absorption of the Nitrogen of Ordinary Jail Wheat.
) . - % = .
¥ 6 v Serran No. 85.° y
' ¥ Five prisoners under observation for four days.
}.& Wheﬁt' L] L] - . - - L] L] [] ? Eh’ittﬂ.ﬁkﬂ-
- Jl:lﬂ-l' i - . = " . " . " 5 ™
o) o Urid dal , - : . i : ; ; et Bl
i i Gram : . - - : ; . AT, N
L3
vegﬁtahlﬂﬁ- - " - a - £l - - 3 [T)
Total - : ;
Total | Nit Nit Nit N 5
# il b el B | B il e it R e i o
- 1ha. of fmoes, Wheat. Juar. Urid, Gram. | Vogotables,
T 26th March 1910 . .| 808 3386 | 63504 | 8402 | 4106 | 30s4° 05
- 27th March 1910 .| 7356 3203 | 63504 3402 4106 3084 05
S 28th March 1010 . .| 890 8730 | 69504 | 3403 | 4106 | gosy 05
v ootk Mami1010. .| 56 2185 | 63504 | %402 | 4195 | 3084 | o5
= | 30th Mareh 1910 , .| 400 2050 | 69504 | 3402 | 4195 | 9084 0
Aversge intake of nitrogen per Average oatput of nitrogen in
= man‘daily . . 175824 grmas, freces per man daily . 72815 grms,
CI - Hltrogeu absorbed —10-2509 grms, '-53 ‘4 per cent. of nitrogen of dist.
e L » Ly
.3 - g
2 SERIAL No, 86.
- E Five prisoners under observation for five days.”
: Wheat . . : : " e o . : 5 chittacks.
e Jl.l&l‘ - - "- -D ey - L] - ® 5 51
= < A U:-i--.}{ﬂ dal, . 5 i i . . 2 "
- - 'G‘T-B-m . . " " M . . . . 2 5
L Vﬁgﬂtﬂh[u - . . . . . . 3 .
— ~ - =
» Total :
: Total Nitr i N Nitr
ok & “ﬂiﬁ o Nitrogen of nﬂ“n # t;ﬂ[ﬂﬂﬂ- 1!1;;:&1: &gm mt:fnrau
! _,- - Lo 4 2 1bs, fmcos. Wheat. Joar. Urid. Grum, | Vegetablos.
= _
é;.é;. 4 26th Hmﬁ;lﬂlﬂ 2| - BEs 341 |® 4536 3402 4196 2084 05
=Y £
’ 27th March 1910 .| TG 25743 | 4586 3402 4196 3084 05
e @ s Marehdoto .| %0 L6 | 463 | 3403 | 4106 | Boss | o3
N5 20th March 1910 . 863 |= 3286 | 4538 402 | 4106 | 304 05
LT | . e 1
i 1 30%h March 1910 ﬂ[ 300 1341 4536 |° 3402 | 4196 3084 05
B e j oty )

Average oztput of nitrogen in

fwees per man dail . . . 6612 grma.

e ahlqﬁnil—-ﬁ*]ﬂﬁ grms. =579 guwnt. of nitrogen of diet.




L
a
e
5
LE "
5
]

™ o
- =+ - ] n = = ol a i
r v 2
fal v N
-~ Li] -
- A e o ’
- & F:
160 k o -
& Ser1aL No. 87. A ; : :
By takiz these two observations, Nos. 85 and 86, together we find that =
a difference qu\E chittacks ‘of wheat causes a difference of 10:2509—9-106 - “ oty
. : grms.=1-1449 grms, s =
3 Theygfore, 1-8144 grms. nitrogen of wheat=11419 grms. absorbed. 9
Therefofe, the nitrogen of wheat shows G3-1 per eent. absorbed, a result
corresponding very closely with that already obtained in previous observations, -
The very large quantity of nitrogen passed in the fmces with a correspond- 2
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. i e
SERIAL No. §8. B -
# 4 E Five prisoners under observation for four days. a9 ol 2
’ - Wheat . R N R R SRR 7 S 2 A
= ) Jilﬂr . W . : = = - . £ i o7 ¥ . *"f.
1177 Srar 1 jpin® .
§ Gram - . . - g a " i
Vegetables ; . . . I = B i
Total | o - £ 5 o ;.I" '
. nmgnsl;t of ng::u xit“‘u"f“““ m“;ﬂ‘“ K“Wﬂﬂ'ﬂ Nit;}:m ;ﬁil:;s}gm t "-';"t-."_f AT
- ipeen | " rwces, | Wheat. | Juar. vHd. Gram. (Vegetables. g L
" ;
| 26th March 1010 . 700 | 2681 | 4486 | 47628 | 4196 | 3084 05, [®
a1
| 27th March 1910 .| 853 | 8847 | 4336~ | 47628 |. 4106 | 3084 05 i A
| 28th March 1910 . 725 | 2508 | 4536 | 47628 | 4196 08¢ ] sl | - e 2
. L n "
"_‘ 20th March 1910 : 2:31 4065 | 4536 47628 | 4196 | . 3081 05 ~ .
| ; SCthMarch 1920 .| 406 | 2090 | 4536 | 47628 | 4106 | 3084 | 05 7 b
e ‘4 3
AN Y
Average intake of nitrogen per Average output of nitrogen in _ L ¥5 1
man daily . . . 170783 grms. fieces per man daily” - 7'375 gems, S T e
f Nitrogen absorbed—9-8038 grms. =55'0 per cent. of nitcogen of diet. -
' 8 - |
. e . . . ! ) : ¥ A é" ‘
: e SERIAL No. 89. & i
T 'By taking the two observations, Nos. 86 and &E, togethar we ﬁgd that 2 g

chittacks of juar, or 1-3608 grms. nitrogen, cause an increase in the amount T "
e of nitrogen absorbed by 9'8038—9106 grms. &
N refore, 1:3608 grms. mtrﬂgenaufluauhuwﬂﬁﬁ'?ﬁ orms, abmrl;eﬂ,

Thamfore, th& nitrogen of j juar, shows 51'3 per cent. absorption.
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* (6) The Abm‘ptmn of the Nitrogen of Urid Dal plus ?’agatahlaa

B 2 Ser1an No. 90. - v

We have learned that the average absorption of the nitrogen of ordinary
wheat in Agra Jail is 6325 per cent., and gram 629 per cenf. and juar 51'3
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 T chittacks . 6-3504 grms. nitrogen
2 No: 86 5, b o . B360 i+ }15'422-1- grms.
e No B S . #5360 ., -
i No. 85 Juar 5 i . 54020 5
S O T SR . 84020 i } 115668 grms. -
- Mo B o B . 47628 o :

>y ~ Nos. 85, 86, and 88, Urid dal 2 chittacks 4°196x 8 grms.
i o nitrogen s ; . 12:585 grms.

;;?:' : gLt Nos. 85, 86, and 88, Gra.m ﬂal 2 chlttacks 3 031- X 3 grms.
: 1; PRI ® nitrogen : . . 9252 grms.
Gomie - . Nos. 85, 86, and 88, Vegatahles 3 chlttauks 2 ﬁ'ﬁ x 3 grms.
Iy " nitrogen . " - . L:50 grms. »
ie., 154224 x 63254115668 X ul 3+ 12 nBE grms. nitrogen of urid+49-252 3

X 629415 grms. nltrﬂgﬁllﬁnf vegetables=10°2509 91064 9-8038=29-1607

2

- s, ’ :

¥+ ) & "l‘hﬁnmﬁ 12588 grms. nitrogen of urid+41-5 grms. nitrogen of vegetables=

e . " 291607—21:5078="76529 grms. "

2 “Therefore, 14°085 grms. nitrogen (urid4vegetables) =7:6529 grms. .
a?ﬁ“ : Therefore, the nitrogen of urid+-vegetables shows 543 per cent. absorbed.

LS = -] " *
1_'_._% g 4 : (7) The Absorption of the Nitrogen of Arhar Dal L |
- n = . !

; = . SERrIaL No. 91.

L 5

-

ok — Five pnlmera uﬂder observation for four days. .

a . 11 chittacks.

sa B E n

. . 1 chittack.
3 chittacks.
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Total E-!'Ilﬂﬂﬂ'l.‘lt Total Nitrogon Hitmrgu Nit n.'lignll Nitrogen
= @ i Nitrogen of al of v of
T fmees, Tuor, Urid. Arhar. Vegatabloa. -
26th March :91!:}_' . 800 S0-82 74844 6294 19061 G '
5 27th March 1910 ‘ 12-72 49-37 74544 6204 10064 05 ; ' i S
28th March 1910 . 8§40 3499 74544 6204 1-0964 05 s L
|
20th March 1910 .| 139 4321 74814 6204 19964 05 '
g |
30th March 1010 . 6:70 23-50 T 484 6204 1-0964 0
Average i_nt.:n]:e of nitrogen per Avernge output of nitrogen in -
man daily , . . 16-2748 grms. feces per man daily . » 72756 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 :— g oL |

74844 X 51'34- (6:204+4-0'5) X 54:3+1:9964 grms, nitrogen of arhar=89992

grims. ' o bR
s Therefore, 1'9964 grms. nitrogen of arhar==58'9992—7'529 grms. : -
4 Therefore, the nitrogen of arhar shows 736 per cent. absorbed. o

Tt will be evident from the observations, Noss 85, 86, 88 and 91, how very
great the quantity of nitrogen passed in the fmces works out to be. While this- -+ :
is to be explained to some extent by the inferiority of the food-stuffs in use, - a
there is no doubt but that the excessive quantity of pulsestin the dietsin
. 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 little doubt but that the optimum amount of these food-siuffs has been

i passed in these diets. This probably accounts for the véry low figure obtained . y
5 ; for the absorption of the nitrogen of urid dal and even arhar in the last recorded g
. observation, No, 91. t

This finishes our observationsin Agra Central Jail, that were cazried out %
in March 1910. A few ﬂb_scrvatio_ns, however, weré made in Octobher 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, v
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. T October 1909. Fig |
] AGRA CENTRAL JAIL. : |
~ . y . i ) 1
- * (1) The Absorption of the Nitrogen of Wheat. [
= e L . I
- SERIAL No. 92. !
|
Ten prisoners under observation for ten days. |
: A TR B N R T S O S AR . | 71 |
o Gram . 5 ; ; : 7 : ; . 21 o I
. LT e RS T R .
@ > Vﬂgﬂtﬂh]ﬂﬂ . . . . . . - - 3 ﬁhittﬂch- % i
3 a ] ; d i
< - Total ¢ .
i £ - o o}m l'.i‘.'ntu.l Ig;trﬂm Hit:l:gun H":ti?q:nn Nit;ligm Ni.t:;:l >
- R fmm Eweea, Whent. Gram. Arhar, Vegotables,
| o ¥
| _Sth November 1908 . 800 ; { 11-8045 3855 1939 -5
' ~° | 9th November1909 .| 1125 ! 118048 3855 1'939 05
: 10th November 1909 .| 1300 11-8048 8855 1939 05
* w
» "11th November 1909 .|  11'50 118018 3856 1939 05
=
g. 2 12th " November 1909 . [  13-00 64120 || 11:3048 3836 1-839 05
grms.
15th November 1909 .| 1260 |[ || 118048 3855 1:90 05 !
' 2 ; B
| 3 = | 14th November 19090 .| 1300 || 118043 3855 1939 05
. . | 15th November 1909 .| 10%5 ' 118043 8856 1-939 05
- L] " - »
% = 16th November 1909 .| 1225 11'8048 3855 1+939 05 :
4 . :
o 17th Novewber 1009 .| 1220 |/ ||  118M8 | 3855 1939 05
¥
v Average intake of nitrogen per Averaga output of nitrogen in
3 man daily . ot . 1B:0OE8 grms. ) fmces per mon daily . « 64130 grma.
: Nitrogen absorbed—11-6868 grms. = 646 per cent. of nitrogen of diet.
- a o
Fa o .

ks "

2 SERIAL No. 93.
m prisoners mjer __abmgﬁm for siz &m.

F e . . . . * 3 ® il Ghiﬁh“hi

. w . " - P - . - %} . ’-,

g : g ; i A % . ¥ 2l "hitmb
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5 Total :;]Jnm:t Total Nitremon| Nitrogen Nitrogen HiIrF';'-'“ H'itr;rgun i

f Ea i ol ¥ ool

J f:;:q * fmoos, 1\';|0:Lt, Gieam. Arhar. Vegetalles, -

i e ity _I\ . | F 2|

- & 2Gth October 1900 * , 675 ], 0-072 3855 1034 05
Ll
27th October 1900, 075 | o7 18506 1-930 0
| | | -
28th October 1909 | 925 | eatnn ’ 0072 | 3855 *1-020 05
20th Oetober 1900 L 975 R 0072 :l 3856 1039 oo
30th October 1903 1025 ‘ 90732 JBad 1939 G
31st October 1900 l 875 in’ \ D072 3835 1-939 (V7]
|
"
Average intake of nitrogen per Avernga ontput of nitrogen in
man daily . . . 15366 grms, frecos por man daily . 7 . 54405 grms.”
Nitrogen absorbed—& 981 grms. = G4'8 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'GS68 — 9961 grms, = 1°7258 grms. :
| Therefore, 27328 grms. nitrogen of wheat show 1'7258 grms. absorbed, -~

- Therefore, the nitrogen of wheat shows 63'2 per cent. absorbed, a vesult
% : corresponding very closely with that obtained later.
oy (2) The Absorption of the Nitrogen of Arhar Dal plus Vegetables,

SErIsL No. 95.
By adding together Nos, 92 and 93 we get the absorpfion of nitrogen over

i a large number of days, and obtain a good ayerage.
2 v o a - 1F s ol L &
A No. 92 13 chittacks Wheat . ekl S[li-':: oTms. mimgen"}_ 208768 grms. nibrcen
" £ 93 10 1 23 v . 90720 11 3 J
z Nos. 92 and 93 Gram 2% chittgeks 3-855 grms. nitrogen x 2 = 7710 grms. gitrogen.
3 o 92 ., 93 Arhar 1 chittack 1:239 ,, wo oX 2= 3878 e 2
3 . o 932 ,, 93 Vegetables3 chittacks 0°5 grm, °,, = 1] = i
Therefore 20:8765 grms. nitrogen of Wheat . .
7710 7] " 1] Gram . . - e 1
BI.'I.OW Elb'l'?ﬁ ms. nitiocrer
- ) 3:378 1 " 3y Arhar « \ " absorbed. £ 3 B0t
= : 100 grm. o » Vegelables -
P Dr : -
# ¥ > .
- e g
L r . ®
=
Y .
i - H [ I = A
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Now substitute the values for the absorption of the nitrogen of wheat,
63°2 per cent., and for gram, 629 perjcent., dnd we get the percentage of the
nitrogen of arhar dal plus veretables ahsorbed. = y

t.e.,, 2008768 x 63-2 4+ 7710 X 62'9 = 216478 — 4°878 ;jrms. nitrogen
(arhar + vegetables).

Therefore, 4878 grms.
— 180434 = 36044 grms.

Therefore, the nifrogen of arhar dal plus vegetables shows 738 per cent,
absorbed which is practically identical 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 ab-
sorbed.)

nitrogen (arhar < vegetables) = 21'6478

(3) The Absorption of the Nitrogen of Juar.
* SERIAL No. 96,

Ten prisoners under observation for ten days.

Wheat . L - . . . » 0% chittacks,
Juar : - : ; : ‘ 3 ok 5
. Gram - - . . ' . el e . 2% Nk
Arhar . : \ - . . ; . « 1 chittack.
Vegetables . 2 . : ¢ : : . 3 chittacks,
| |
Total  |gtal Nitrogen| Nitrogen |« Nitrogen | Nitrogen Nitrogen | Nitrogen
ameant of of of of of aof of
['*l'-i:“‘ frocia. W heat, Junr, Grom, Arhar.  |Vopetables.
S e | M | S
- |
12th October 1910 1475 ( 6-2187 2003 12405 1:930 ( (5
13th October 1910 & 1175 52187 3093 42405 ( 1-939 05
1:11]1 Cotober 1910 || 12:14 2187 3093 424035 1:939 05
15th Oetober 1910 850 62187 3993 42406 1939 ’ 05
16th Octuber 1910 .| 1150 || 58ss7 ) 52187 | 8993 | 42005 | 1903 | o8
= grms. | [o '
17th October 1810 725 ( 52187 3-993 42105 1939 (k5
15th Ootober 1510 10°50 . 02187 3-093 42405 1:939 05
10¢h Ootohgs 1910 .| 21-00 59187 | 993 | 42005 | 193 05
20th October 1920 .| 1295 |[.° || 2187 \ 3093 | 49405 1:930 05
91st Ocrober 1910 .| 930 J | 02187 3008 | 4:2405 +1:639 05
Average intake of nitrogen per " * Average output of n.itrqgrn in
" man daily . B 15-8912 grms. A fwces per man daily . - 5'8B57 grms.
Nitrogen absorbed—10r0055 grms. = 82Fper cent. of nitrogen of diet.
& ﬂ'-' - - - P
= g s
‘F 5 - .-- -
e
‘ L
L -
A & “ £ B ] 3
4 "
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By substituting our known factors for the absorption of the nitrogen of—
Wheat, 632 per cent,
Gram, G2'9 per cent,
Arhar dal and vegetables, 738 per cent.
we obtain E-l;u amount of nitrogen absorbed from the juar,

Thus :— ;

52187 X 63'24-3'993 grms. nitrogen of  juar442405 X 629+ 2:439
X 73:8=10"0055 grms.

Therefore, 3993 grms. nitrogen of juar=10-0055 -~7-7653 erins.=2'2402
grms.

Therefore, the nitrogen of juar shows 56'1 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 51'8 per cent. If 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 04363 grm. nitrogen and shows 56-1 per cent. absorbed.
March 1910. ,, 9 o 04402 T i ald 5w T

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 72:3 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 631 per cent,

ol 1051880 ana 8T . i . S8 teRee
e S R T S W N o ETAE b 3
- ng a0, a6 and 87 . =y . a G318 .
1 EH HE! 95 and 94 1 2 3 H 632 1

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

From No, 82 the absorption works out to be : . 734 per'cent,

3 " 9:_; ¥ F ] b F ] fF ) s E ?S.S EF ]

] W Pl

4. The absorption of the n{trogen of gFrm_:n dal=-

From No. 83 in conjundtion with—

No. 77 the absorptiT:rn works out to be - : . 628 per cent,
3 ?8 :3- 33 7 i1 22 R - i ﬁ.‘.?-'l} I
] 80 » 2 T T o5 . . 629 13
&
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5. The absorption of the nitrogen of j~u:1r—

‘ From Nos, 86, 88 and 89 the absorption works out to be 51'3 per cent.

6. The absorption of the nitrogen of a different sample of juar—

From No. 96 the absorption works out to be 56-1 per cent,
i i

7. The absorption of the nitrogen of urid dal plus vegetables—
From No. 90 in conjunction with the observations, Nos. 85, 86 and 88, the absorption
works out to be 54'3 per cent
8. The absorption of the nitrogen of arhar dal—

&z From No. 91 the absorption works out to be 78:6 per cent.

Therefofe, 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.
Ordinary jail wheat 3 : - : . . 6324
. Arhar dal plus vegetables . : : : . 106 o
Gram dal . . : 5 A a . . 625 5
Juar 1st sample . : g . : : < 518 o
T B - - : . : : . 661 i
Urid dal plus vegetables ; A . . 54-3 )
Arhar dal . L ; - : . . 736 2

L]

=

Ll
e -

Wheat is by far the most important of the food-materials in use in the
jail dietaries of the United Provinces, 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.

Thv_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 J ail, or even with the
absorption from the ordinary jail material of Naini,"Bénares and Lucknoyw.

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 Benates and
. = ‘

- 2 L 2 G

-

-
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;- - ol "
e B B e



108
Lucknow Jails. We may contrast the protein content of this sample with ﬂl"tt
-of wheat, ew:pewmentcd with in Benares, Naini, and Lucknow Jails.
1 oz. first quality Benares wheat contains 05354 grm. nitrogen 805 per Cent. absorbed.
Loz o0 Fl Apra - ,  0°4896 o 7283 . -
1 oz. axdinary jail wheat, Naini RS L7 ) RS 0 635 o s

1 oz, aversGre jail wheat in use i
in Benares and Lucknow 5 04630 i 692 s 5
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 ave 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°4530 grm. nitrogen 63'3 per cent. absorbed. i
1 oz. »s Lucknow 5 0-4360 ,, o i s T e
1 oz. 3 i - - 04415 ,, - Tk ., o

so that, though the ordinary sample of Agra wheat contains a highér ner-

centage of nitrogen than either of the Lucknow samples, yet if is accompanied 5

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 'mmuut of nitrogen on analysis, are incapable,
or only partially capable, of being "absorbed by the intestinal tract.

The absorption shown by the other fodd- matmmls* 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 ahsmptmn from urid dal plus vegetables is also very
poor and compares very badly with that obtained for it in Naini Jail. It is
pmhnhlc, however, that the poor absorption of nitrogen from wrid dal is to be
accounted for, fo 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. If is important, therefore, to

" know how very inferior the absorption of mtrnrreu 13, from diets of the type in

which the principal source of protein is from the pulses, i.e., d¥ts in which the
principal being poor in profein an effort is made to bring the diet up to the
supposed proper standard by increasing the guant:t_',r of pulse to an excessive

dagrerer

o
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GENERAL SUMMARY OF WORK 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 investigated in these large

jails :— L
o Average
Benares. Naini. |  Imoknow, Agra. aheorp-
tion.
|
15t quality wheat ; . - 806 ws | o 806
|
noom e . o e | 723 723
Ordinary jail wheat . . . G688 658 714 643
671
o T T . 1 - G285 | L] |
Arhar dal plus vegetables . .| 840 s88 | 806 | 73% 805
Gramdal . 7. i . . 613 657 | 66-9 629 64-2
Uriddal o oo o 60z | e 692
Unid dal ples vegetables . ; ! B3 | 543
Arhar dal - . - ‘ . 8117 | 736 774
Darley . i . Z : 564 558 [ 676
Juar . . - 2 . 514 B0l 513 ?
| o3 0
s s61 |
T e A R e AT IR B 194
[
TRl Ton N | S 76:3 763

(Nore.—Column § of our table gives the avernge absorption of nitromen in percentages.  Urid dal pluz vegetables
ie probably too low, as the pulses were ereessive in the diets from which thiz resnlt was obtained. Arhar dal is also
too 1ow nn average for the whole provines, as achar dal shows higher resnlts in Benosres and Naini Jaile. The average
for arhar dal plus vegetables is, however, suffiaient,)

We have seen that the diet most commonly in use in the different jails
of the Province is—

Avernge value in nitrogen. |

Wheat . 11} chittacks : : ; . 10:67 grms.
Gram S B AP L £ T 5 e L
Arhar . 1 chittack . : ; 1 } S
Vegetables . 3 chittacks . : ML

Tf we wmake use of these averages of the percentages of nitrogen absorption for
the different constituents, it will be found that this diet shows an average level
of nitrogenous metabolism of 11656 grms. of nifrogen 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 tiie 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 importan| element in’ the dietavies, 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 principal souree of nitrogen 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 Provinees, tha
following results obtained from digestion experiments on the Japanese' are of

interest :— i
Co-EFFICIENT OF DIGESTIBILITY. ”'s
Experiment No. Food. Protein. Carbohydrate.
1 Barley, cooked e . 402 per cent. (a) 90°0 per cent. (a) °
: 2 Ditto b AT 5 T e R
- ' 3 Ditto SRAsdRreE LR
114 Rolled barley, cooked S b T TR ., .
117 Cracked barley, cooked . 622 ,, ,, 994 ., .,
Average 5 G axh e E Dol
o ¥ : 75 Buck wheat . ; i T DhB
76 Ditto . 5 e Ay SRS
Average - - SeoEL T BT "
6 Beans, dried . PR B B s o e
7 Ditto 0 AN B0
- Average . . .« 65°5. ,, 857 5,
SR = Average for vegetables o128, SR SR
* (z) Accuracy uncerfain and not included in average. P

The averages of thesrq values for protein abscrption are very similar to
what we have found for similar food-materials in India.

t A Digestof Japanese Investigations on tho Nutrition of Men. By Kintaro Oshima. U. & Dept.
. of Agr. Bull. No. 159,
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”E The following figures for the digestibility of legumes obtained in “America’
Bs e ate also of interest :— ez i
- L]
: - _
- Co-EFFICIENT OF DIGESIIBILITY. !
. Average of 2
s Experimentss Food. Protein. Carbohydrafes.
A * 8 Kidney beans - . 77 per cent. 94 per cent.
b 6 White ,, R T R 98 5 s
2 Whippoorwill peas . o (B 805 5
‘ o Clay peas_. . . iy £ TR L1 e
. 14 Tadpreas +» = - 88w 5 D
‘ 3, Tn all cases the legumes were cooked in the same way, hence the results
e with the different legumes are directly comparable.
o . The co-efficients of protein absorption for the different legumes of America
g are 1ot very dissimilar to what we have found for the pulses in the jail diet-
# ~ aries of.the United Provinces.

*s 1 Studies on the Digesti
- Brll.187.

¥ R

bility and Natritive Value of Legumes: Ty Charles Wait. T. 8. Dept. of Agr.
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; CHAPTER V. :

The Determination of the Co-efficients of Absorption of the Carbohy- .
drates offéred in the Food-Stuffs entering into the Jail Dietaries
of the United Provineces.

Sofar ir: these researches we havo dealt entively 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 repaived, the protein of a diet
cannot, therefore, be replaced by any other aliment. The dietavies of the jails
of the United Provinces, being entirely derived from the vegetable kingdom, are
not likely to be deficient in carbon if the nifrogenous principles are present in
sufficient amount. Reference to our analyses of the several dietaries in “foree
will show that the carbohydvrates, offered the prisoners in the jails of the United
Provinces, ave 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 fo this peculiarity of ~
these jail dietaries when discussing their suitability, at present ounr enquiry js =
directed to the absorption of carbohydrates possible from dietaries of this type.

When discussing the earbohiydrates of the Bengal jail dietaries,’ we pr:rlut-
ed out that abundant experimental evidence had accumulated to show that |,
the nutritive values of fat and mleh}'dlal es are practically proportional to the -
amount of energy they furnish ; conse quentiy it was only important that the. .°
quantity of either or both be such that their total energy, when addéd 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 tota}
potential energy of the food consumed, since the potential energy of the corres-
ponding feeces must be deducted. Furthermore, the body is -not capable of "
completely oxidising the absorbed protein, the incompletely oxidised products_
being excreted in the urine, and the energy eliminated in this way must also
he deducted. The net or actual energy-value of the food”to the body is  the
total potential energy minus.that of fhe corresponding urine and_/Zeces*
In dealing, however, with the vezetarian dietaries_in force in Indmu jails
another factor has to be consideréd with regard to the energy or fuel value
of a diet = this factor is the excessive fermentative processes taking place in the

(2]

1 Scmfntlﬁu Memoirs, No. 37. - A, .
3 The nutritive requirements of the body. Baiedict, &m Jour, of Physiology, Yol. XVI, No, I‘F' 2
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digestive tract, which constitutes an important source of loss of potential
encrgy of the diets, through the conversion of sugar or t-t"!*[‘,ll into carbon
dioxide, methane, hydrogen, acetic acid, lactic :u:td butyric acid, ete, and
other fermentative products of low calovic *value. We brought forward
evidence to show that this was, in all probability, a serious souzce of loss
of the total pulemnl energy of the Bengal diet and would accounf for the seem-
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 dietarieg, but those that were made pointed undoubtedly to a
very trifling elimination of carbohydrates in the fmees.

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 faeces form a very small proportion of the total carbohy-
drates intake. Whether this means an actual high percentage of carbohydrate
nhsorpi_mn, or only an apparently high percentage of absorption, from the break-
ing*up of starch and sugars by intestinal fermentation into products of little
valge, is an open question. In our opinion the inhabitant of the United
Erovinces does not exhibit signs and symptoms of gastro-intestinal fermenta-
tion to anything like the same extent as met with in the Bengali. 'The fmces
while often soft and voluminous are usually well-formed and seldom so light
in colour as in the Bengali. -

Colie, diarrhcea, gastro-intestinal catarrh and particularly dysentery are
not nearly so prevalent in the jails of the United Provinces as in Bengal Jails.

- However, there can be little doubt but that a good deal more fermentation does

take place than would be normally the case if the dietavies conforng,;, ed m® to
the carbobydrate standard of ]3111'0[1:3

We shall now proceed to give an account of the work done on the,: ssorp-
tion of carbokydrates exhibited by the prisoners of the jails of thJnlted
Provinees. 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.

-] L]

L
L

1.—The "average amount of Carbohydrates absorbed from the Jail Dietaries
; e of the United Provinces.

3 L]
ﬁ L] = L] [ 4]

o _ Diet E.

"

Wheat . 5 : : . . 11} chittagksor 23 ozs. roughly,
Gram dal : : . S S S S e
Arhar . . P . - 1 chittack , 2’ » " om
VEgEtnth . . . . - A chittacks » 6 1 an IS
-1 - - L] fal
i s
a -
®
vy * e =
L] = ”
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°  L—AGRA CENTRAL JAIL. BATCH A.

b - SerIAL No. 97. S

Five prisoners under observation for seven days.

a =
- SM-, TR W SR

? n Total mmount Carbolydrates Carbobivdrates Carbohydratos| C‘nr'bull:.'ullﬁtusl Carbolivdmtes o ﬁ
- of fmees, of Titons. of Wheat. | of Gram. | of Arhar, lof Vegoinblos d

. L Ahdes P Gl Bl i 5 X

Ib+. Grms. Grms, : Grms. Grms, Crrms, £
18th March 1810 725 63 48448 T80 | ALdl 95560 i
19th March 1910 E-00 113 418448 | 7339 3131 2650 1
29th March 1910 0-50 183 18448 78 30 3181 _253) "

21zt March 1910 45l 162 184°18 I 7330 Bl 2550

i 22nd March 1910 712 47 48448 7339 A3l = 3350 I':_
= - 23rd March 1910 620 81 48148 7338 d1-81 Eﬁ'a':[! x
k- 24th March 1910 950 131 48448 F330 dl-al D550, q : E,
' = 25th March 1910 238 46 48148 73-20 31-31 2650 :ﬂl.'
|

Averame intake of carbohydrates

per man daily

61468 grms.

Average output of carbohydrates

in fmeces per man daily

« 330 grms.

Carbohydrates absorbed — 59108 grms. = 982 per cent. of the earbohydvates of the diet.

W

- x II.—LUCKNOW CENTRAL JAIL. BATCH B. 2
= SERIAL No. 98. o
.+ e e prisoners under observution for five days. A -
T e | i |
N e 1 a’ Total amonnt  Carboliydrates Carbobydreates Carboliydrates Carbohydrates Cﬂ.r'hnhyulmtcui
fmoes. of fmees. of Wheat. of Gram. | of Arhar.  of Vegetablea,
ozs. Grms, Grms. |  Grma. | Grma. Grms. [ b
n‘r']nh March 1910 00 | 110 48445 | 73:30 ' 4131 2560 ]
: 18th March 1910 ors0 | o 48448 | 7399 = | 3181 2550
= ' 19th March 1910 11700 83 48148 7390 531-31 " agE0 |
e 1 20th March 1910 119:00 146 48448 F3:30 3131 2550
x 915t March 1910 ogs0 | 4l 18448 73:30 3131 | - 2550 o
- 23nd March 1910 4300 30, 481°48 » 73739 31-31 25'60 '
® |
Average intake of carbohydrates - Average output of carbohydrates |
5 per man daily . - . 814'68 grma. in fieces per man daily . » 20028 grms. o 1
. © Carbohydrates absorbed — 694°40 grms- = 98:7 per zent. of the carbohydmtes of the diet. ™ }
Y L] - - . "
L "
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» - Therefore, accepting the average value of Diet E in carbohydrate to be
- 61468 grms., the average absorption is 592'T4 grms,, or 9G4 per cent.

It will" be evident from these results thaf the loss of sugar-forming
substances in the fieces is very small compartd with what was found to be the
waste of protein materials. The absorption of protein exhibited by 4hese 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 already
pointed out that while ouly a frifling amount of sugar-forming materials may
be passed in the fieces, this is no proof that the absorption of carbohydrates is
as high as it seems to be, as fermentation in the bowel may break up a

- "be obtained, ]n hydrolysis. That is, carbohydrates may disappear in the howel
- without either beine absorbed as suear or passed out in the fmces as sugar-
-~ Formmg material, while protein, on the other hand, is incapable of being so
. disSipated. Protein can neither be lost nor manufactured in the bowel by
puirefaction of the intestinal contents; so that, we have in the estimation of
slie protein of the fweces a true measure of the loss of protein to the system,
. while the estimation of the carbohydrates of the feeces may not be any index
of the extent of carbohydrate absorption.
: 3! *  However, with this reservation as to the true interpretation of the results,
| we sfay say that appavently a very high percentage absorption — 96:4 — is
shown by the carhohydrate element of the most commonly used diet of the
® jails of the United Provinces. ®
I1.—The Co-efficient of*Absoxption of the Carbohydrates of Wheat.
. . i We have learned from Serial No. 97 that a diet composed of—
Wheat . : : . 11% chittacks 454°45 grms. carbohydrate.

-

Gram . 2 - AL o 7339, .
: Arbar . - . - . 1 chittack 3181, A
Vegetables : : .. @ chittacks 2o50. ., i
i shows 591'08 grms. carbohydrates absorbed.
Now increase the’ quantity ofs wheat to 13} chittacks, and decrease it to
10 ghitfacks and note results. Thus :—

] - AGRA JAIL.
o -

o . - SERIAL No. 69

: Five prisoners under observation for seven days.
“"vhmt B ® ® w L] - L] L] ]E'& Ehittachi

Grﬂm . . - ® . L] & . . E‘fj "

. Arhar - . SR . . . . . 7 L rchittack.
Vegetables T R T L e ahittaake

R——— R i

-]

) A,

- Lﬂ'llhlf].f‘l'.'ﬂilw nnmunt of the carbohydrates into bodies from which sugar cannot,

ol
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& "| Total amonnt Cruri:u'll.yﬂmu-sl Carbohydrates| Corbolivdmios C:Lrbuh;:-lmtﬂl {‘.nrhat[}'-jrutnn
of fiwmces, of fup=s, of Wheat. of G, har. | of Vegetables,
- o | i T
-; Iba. B Bmw | Grms, Grms, Grms, Grmas,
. gt 18th Mareh 1970 306 " 9 56386 7830 31'31 2550
19th Mareh 1010° 10-80 116 | 56586 7339 3191 9550
20th March 1910 1140 85 oGS B 7339 al1'31 25760
21st March 1910 05 T2 BES86 7339 a1-31 2660
23nd March 1010 850 130 | 5696 320 3181 | 2550
23+d March 1910 1010 166 50886 73:39 3131 | 2560
24th March 1910 i | 806 181 GG380 73-80 31-31 2560
25th March 1910 - | 53 84 bBE-BG ¥a-30 d1-31 25:60
5 Average intake of carbohydrates Avernge output of enrbohydrates
= per man daily . G99'08 rrms. in freces per man daily » 26'F grms,
Carbohydrate absorption — 672°86 grms. = 962 per cent. of the carbohydrates of the diet. .
SERr1AL No. 100.
Five prisoners under observation for seven days.
Wheat : . - : - . 10 chittacks.
|
Gram . - . . . 2 3
l_ - & Arhar ; ¥ . 1 chittack.
| 7 Vegetables . 3 chittacks.
| . . —
Total amonnt | Carbohydrates Carboliydmates Carboliyd.ates Carbohydrates Carbohydrates
of fmoes. of freces. of Wheat. | of Gram, | of Arhar, | of Vegetables.]
& - — L | e — — g |
Ibs, Grms, Grms, | Grms. Gris, Grms,
- | "
18th March 1910 : 640 133 421-08 7339 3131 | 2530 :
19th March 1910 650 | 83 | 43138 73:30 31-31 % 9550
- 20th March 1910 6-60 | 64 | 43138 73-39 318 | 9550
- |
5 L 21st March 1910 . 670 04 421-38 7339 3131 | es50 |°
& _— 22nd March 1910 512 (i} | 42188 | 7339 3131 25500
R |
2 23rd March 1810 5 8§16 183 I 431-38 7389 31-31 " 2550
J 24th March 1910 . 534 f2s | a2198 7589 3131 9550
: 25th March 1910 : | 360 | 22 | 421-38 7339 31-81 9550
Average intake of earhohydrates Average output of carbohydrates
= per man daily . . 661'59 grma. in fiecea per man daily . - 21'6 gran. Al
e " Carbohydrates absorbed — 52998 grms. = 96 per cent. of the carbohydmtes of the dict,
s - @ - o
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3 2 " = 5
» Serian No. 104,
E By taking the observations, Nos. 97, 99 and 190 in pairs, ‘we cau obtain

figures giving the percentage absorption of the carbohydrates of wheat.
Thus (a) Fromfi Nos. 97 and 99 we sce that a difference of 2 ohittacks of
She " wheat, or 84'38 grms. of ecarbohydrates, causes a decrease of
* 672:36—>591'08 grms. = 81'28 grms. in absorption.
Therefore, the carbohydrate of wheat shows 96:3 per cent. absorbed.
(b) From Nos. 97 and 100 we see that a difference of 11 chittacks of
wheat, or 631 grms. carbohydrate, causes a decrease of 591:08
— 329'08 grms. = 61'10 grms. in absorption.

¥

z " Therefore, the carbohydrate of wheat shows 968 per cent. absorbed.

d - (¢) From Nos. 99 and 100 we learn that a difference of 31 chittacks of

~  wheat, or 14748 gims. carbohydrates, causes a decrease of
672'36 — 529'95 grms, = 14238 grms. in absorption.

®  Therefore, the carbohydrate of wheat shows 96'5 per cent. absorbed.

- Averaging these results we may accept the co-efficient of the absorption

-of the carbohydrates of wheat to be 96'5 per cent.

-
o (n ]

L

-

III.—The Co-efficient of Absorption of the Carbohydrates of Gram Dal.
-]

We know from No. 97 that. a dicj: composed of—

. e Wheat . 11} chittacks 454°45 grms. carbohydrate,)
: | shows 501°08 grms.
Gmm - 21‘ £ ?339 1] 1]
s 1 chittack 3191 cirbohydrates
: e N g » absorbed.
Vegetables . 3 chittacks 2550 ,, 5
o Now decrease the quantity of gram ard note the effect. Thus :—
. H_' SERIAL No. 102.
o o 5 a
Five p risoners under observation7or seven days.
L ; s . .2
> Wheat . . . . ; _ e 11} chittacks,
— " Gmm | 5 = - " . . . & 1& »
- . A_'I.‘hﬂ.l' - . as % v T . - 1 a chi.'b‘tﬂrﬂk-
“Vegetables : ; i S . + & chittacks *
k% ‘ o5 = - #
Hl - bl -
LI g b
. - - ; = s ¥ =
L ] L] L4}
= L] = L] -] -
- = L] - 2 %
¥ -]
A & -
L s ‘ -
’ i A
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t <o ?
| = =
! - Total unt '] b tas Carb rates |Carbohydrntes
of frvces, P‘ufﬁflmr:t o Ot Wheats f“: T | ot A e e
. .
i’ . Ibs. o | Grms. Grms., | Grme, | Gros. Grms.
)8th March 1910 635 | ° ; 48448 | 4403 ‘ 3131 2550
|

19th Mafth 1910 g0l | I 48448 403 | 3t 2550

LN | i -
- 20th Mavch 1910 725 113 45448 | 4003 | 8181 2550 =
21st March 1910 044 | 159 48448 | 4403 3181 2550
. 225d March 1910 .| 483 | 58 48148 | 4103 31+31 95500
. 23rd March 1910 .| 843 106 18448 | 4408 81-31 2560
2dth March 1910 .| 62 : 50 48148 44:08 3131 2550
|
2th March 1910 .| 440 | 83 48148 4408 8131 2550
Avernge intake of carbohydrates Averuge output of carbohydmtes .
L. per man daily 26732 srms. in freces por man daily + B394 frms - .

Carbohydrates n.hsnrhml — 66338 grms. =96 per cont. of {he earbohydrates of the diet. = 0
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, causes a dlﬂ.’eranct, Ak
. of 28'70 grms. absorbed. ‘
ie., 59108 — 562:38 = 28 70 grms. in absorption. . )
* Therefore, the carbohydrate of gram dal shows 97°7 per cent. ahsm'hed B e
IV.—The Co-efficient of Abscrption of the Carbohydrates of Arhar Dal phw - %
Vegetables. - :
] - , SErIAL Nos. 103. a
Having found the co-efficient of carbohydrvate absorption of wheat to he
9650 per cent., and the co-efficient of carbohydrate absorption of gram to be - -
977 per cent., by substituting these values in any or all of the observations a0 et
=4l : Nos. 97, 98, 99, 100 and 102 we get the value of the co-efficient of carbohydrate , ik
: 3hmrptm11 of arhar dal plus vegetables. o g
~ .
I F Srpian Numpens, Eufhd#dmm*ﬂuhni [f;'dnl':t“ -lﬂﬁumnfnu Eﬁ&m l! Abnne ed
E * , Grms. | Grms, Gras. Grms, | Grms, ;I
e Ui = et el W RRR 7330 31-31 2550 591°05 o
i e R o] BT 7339 3131 860 | sowdd S
i W - oot o ] s 73:39 3131 2550 |, 67236 : 4
e ST e SRR L LT Tese |, 8131 | 2550 °| 2008
0B e i e ERAAY 4403 3181 2550 | 56238 |
2,44368 | 33759 1665 | 12750 | 2,95020n |

P e a,u&asxﬂa-ﬂ«nar 50 X077 +25405 {ul:ir-i-rmgeta.blu}—ﬂ,ﬂﬁﬂm i
mﬁm 1&+azw+mna ﬁ:har«i-wlu}—e 95020 m..

E
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Th&:mfﬂre, 284:05 (arhar<4 1'egu:l'ul}1us]:-195{}*2{]—-‘7 GS7'97 grms.=:26223
1 gruas, : :
e - Therefore, the carbohydrates of arhar dal plus vegetables show 92-3 per

cent. absorption. {

-

SeErrarL No. 104,

T A LUCKNOW JAIL.
V.—The Co-efficient o, Absorption of the Carbohydrates of Arhar Dal.

o : - Five prisoners under observation for Jive days.
’ - _ * Wheat - - . 11} chittacks.
i i Athar Y, ol -
. » Vegetables J "
: Total amount Carbohydrates Carbolydrates Corbohydrates lCarhﬂImlraiﬂs
] o of fmees, of fices, of Wheat. | of Athar.  [of Vegotablcs,
—=hl s ] L=
| = - I 05, Grms. |  Grms, Grms, Grms,
I s 10tk March 1910 , . . By 7200 T3 484148 6262 i 2550
e 11th March 1910 . . . | 7100 97 | 4848 62:62 2650
| =12th March 1910 . . L 8250 84 . 484:48 6342 2550
k " |13tk March 1010 . I O R 1814°43 6262 2550
e . 7 |1hMachioo . . . .| o500 86 48448 62:62 2550
o “[15th March 1910 . . I. 4100 20 48148 6362 2650
r |
. - .
* Average intake of earbohydrates Average output of carbohydrates
. per man daily : 57260 grms, in firces per man daily . 1600 grms,
= Carbohydrites absorbed — 55660 zrms, =97 per cent. of the carbohydrates of the diet.
¥ 2
e » :“ : t + -
: . 5 N SERIAL No. 105.
» - L . '~
. Four prisoners under obsercation for Jive days,
. Wheat- .. . . il el S SR T T Chibraal
, ATIEE R TR ST Tt e A
Vegetables * . > o oy ‘ g i o
¥ & L]
o Y a B - L1 = A =
o - 7 4 ~
. - B
y B 3 I 9 o B 5
)
L] L] L= =
) or & - " 2 -
n ' " a 4
& L ] ]
L= i % & »
& . » -
[ » i e*
L |
- F—
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~ 5 %
\: - | {16 2
. Total nmonnt Carbohydreates Carboliydmies’ Carbolivdrates Corbohydmtes
| of fwoes. of fwera, of Wheat. of Arhar. of Vegetablis.
| y = al ozs, - Grms. Lirms. | Gring, | Grms,
' o 17th March 1910 . ' 4550 | 28 A8 148 {303 2550
B -
18th March 1910 . . . " GO0 43 454°45 03:03 2560
€
i 19th March 1910 g, 7500 80 18448 9303 25507
20th March 1910 . . . .| 5800 06 w648 | 9303 2550
21st March 1910 . - . 8020 a9 48448 | a3-93 25-50
| |
22nd March 1910 . . . | 24:35 34 48448 | 93-03 2550
Average intake of carbohydrates Average ouiput of carbohydrates
per man duily . . 60391 grms. in fieees per man daily : . 1700 grms.

Carbohydrates absorbed — 58601 grms. =971 per cent. of the carbohydreates of the diet. - -

SERIAL No. 106, X
By taking Nos. 104 and 105 together we learn that the difference of 1
chittack of arhar dal, or 81'31 grms. carbohydrate, causes a difference of
; 986'91—55660 grms. absorption=38031 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 prisoners under observation fur five days.

- - Wheat . i . : 1 : - : 8 chittacks.
BEI.I'] E.':F = - . e . . . g . 2 1]
. Arhar . . : : : o ; ‘ 1 chittack,
Vegetables . : | . : : ; 3 chittacks. .
| Taotal Curbuln{ﬂntng :Cnrht}h}'dmtuﬁ Carbohydrates ICI‘.\Tb{‘]:I]’dIatEE Carbohvdratas
| amonnt of o | of | of | of | ol
| fmces | fmeca. |  Wheat. | Arhar. | Barley. | Vegetables,
| ! I® ==t = g
OZS. . Grms. | Grmes. Grms. Grms, Grms.
T s 10th March 1910 . 76-50 82 °| 33708 31-31 221-21 9550
S 11th Mareh 1910 2 8100 01 5703 31 '3f 22121 25650 -
¥ . 12th March 1910 £ 104-50 93 33708 31:31 . 22121 9550
- 15th March 1810 : 6220 86 33703 3181 @ 22121 ~ 8550
- 14th March 1910 .| 9800 - 124 33703 .81'31 23121 2560
£ 16tn March 1910 . 2250 - 18 33708 3181 221-21 9550
Average intake of carbohydrates Avernge outpat of carbohydrates
L E i. &
= per man daily . « B1505 grms, in fices pet men daily - . . 1076 groos,
o " Carbohydrates absorbed — 595729 grms. = 96'8 per cent. of the carbohydrates of the diet.
- - & 1
L = & ;)
™ ’ 3 y
] v
"»
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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 absorbed, therefore, by substituting
. * this value, we can obtain the percentage absorption of the carbohydrates of
barley. Thus:— P
, (33'?'U§+31*31+ 25'50) x 97-24221-21 grms, carbohydrates -of barley
- =595'29 grms, '

& a o

- o i Therefore, 22121 grms, carbohydrates of barley=595-29—382-81 grms.
Therefore, 22121 grms. carbohydrates of barley show 21248 grms.
absorbed.

Therefore, the carbohydrates of barley show 96 per cent. absorbed.

.© " VIL=The Co-efficient of Absorption of the Carbohydrates of Jaur.

= s <o SERIaL No. 108,
iR e Five prisoners under observation for five days.
. : . Wheat ; . - 5 - ; - . G chittacls.

{ Juar . - ; . : : : s 7 o

. Arhar - - - . . 5 - - 2 i

% ’ Vegetables . - ; ) - : : . 3 =

- . e [ |
. - Total Carbohydrates Carbohydrates Carbohydrates lﬂnﬂ:nh:dmtEEICnrhnhydmf.aa
- smonnt of of of i of of of
= fmoea. frecos, | Wheat. ( Juar. Arhar, Vogelablos,
* { |
- | oz, Grms. | Gros. Grms. | Grms, Grms.
" b Machioi0 .| e280 | 06, | esawr 27872 62:62 95°50
- - ¢ ‘| 18th March 1910 = 1emsa | 74 25377 27372 6262 £6'50
¥ © | 19th March 1910 .| 12200 61 95277 27373 6263 2550
20th March 1910 il 9660 82 25377 27872 6262 2560
21st March 1910 | 98-00 65 25297 27372 #d63 2550
5 22nd March 1910 - .| 25°50 20 | © BR27T 27372 6262 3560
5 *  Average intake of carbohydrates Average output of earbohydrates

# per man daily , - 61461 grms. in fwces per man daily” . : 1532 grma,

Carbohydrates absdrbed — 598-20 grme. = 975 per cent. of the carbobydrates of the diet.
5

- Now substitute, as in No. 107, for the kitcwn absorption of the carbohy-
*  drates of wheat, arhar and vegetables and we obtain the percentage of absorp-

" tion of the carbohydrates of juar. Thus:— .
(252'774-62'624-25'50) X 97:2-+27372 grms. carbohydrates of juar
. =0599°29 grms. abserbed. . ¥
* " L : , ° 8 E .
- o E ; . rr be

., TIELSEE . ' A Iy A 0

= L= ¥ - v : =
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Therefor e, 27372 grms. carbohydratés of juar=599-20—331:34 grms.
=267'95 grms. '

Therefore, ﬂlﬂ carbohy dl"'lt't‘ﬁ of juar show 97'8 per cent. absocbed.

This completes the observations we are able to publish on the estimations
of the carbobydrates eliminated in the foeces. Many other batchos 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
freces, 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 I}BIE"LIS
and sugars, 95 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 -
Umtul Provinees is 964 per cent. g
. The co-efficient of absorption of the carbohydrates of wheat works out
to he ﬂﬁ 5 per cent. :
3. The co-cHlicient of absorption of the carbohydrates of gram dal worky
out to be 97°7 per cent,
4 The co-effieient of absorption of the carhnhydmtes 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 r-mbohydmics uf Larley wmhs out to
be 96 per cent. . °

7. The co-efficient of absotptmn of the carbohydrates of juar works out to
be 97'8 per cent,

e

=]

o 1 Hutchison : Food u.nd_-'.ha Principles of Dietetica,




123

Table showing the percentage absorption of the protein and carbohydrates
of the food-materials in use in the jail dietaries of the United Provinces.

Food-stuff.

Absorption of Protein.

Absorption of Carbobydrates

96:50 per vent.

Whexnt : : . ; G7:10 per cent.

Athar dal plus vegetables i 80060 4, - 92:80 ,,

Gram dal . 3o \ 6420 ,, o Lt b i o SR

Arhar dal : . 6l to 84 ;. 5, 0g:50 ., :

Barley : - : : i | R JE:00 e

Juar . . . . ROl .. & T8l o 5,

Urid dal . . 5 BERD G

Bajra . q T S SR o L Sl S L
FATS.

We made no investigations on the absorption of the fats of the jail dieta-
ries of the United Provinces. The quantity of fat in these diets is very small
and did not appear of sufficient importance to warrant special enquiry,
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3 : CHAPTER VI
The Suitability of the Jail Dietaries of the United Provinces.

Having completed the werk 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 fo discuss the suitability of
those diets and point out their weaknesses. Af the same time we shall endea-
vour fo 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 fissues or repairing waste—this will depend
principally on ifs assimilable or available nitrogenous material ; its power of
yielding energy and heat —this is funetion of its contained protein, carbohydrate
and fat. In diets wholly vegetarian in type we have besides to take into consi-

deration the degree of waste of the most important constituent—protein-—and’

the usually excessive caloric value exhibited by such dietaries. From the prac-
tical standpoint of cost to the State, 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.—TaE DIETARIES OF THE JAILS OF THE UNITED PROVINCES DISCUSSED.
In our investigation on the level of nitrogenous metabolism shown by
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 Jafl Code, we learned that
on an average throughout the year, prisoners were offered 16:7292 grm&s. nitro-
gen daily of which 11'286 grms., or 67'4 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 suliciency 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 a8 we haye
found them are:— A
() Students and the fairly well-to-do classes in Bengal oxist on a“meta-
bolism of less than 40 grms. protein daily?
(i3) Bengali prisoners'on Lower Bengal jail diets exist od a metabolism
of 47°18 grms. protein daily.?

! Scientific Memoirs No, 33, -
4] 2 g W g No. 37.



125

(#4¢) Behari prisoners on Upper Bengal jail diets exist on a metabolism
: of 59-37 grms, protein daily.  «
(iv) Urited Provinces prisoners exist on a metabolism of 70-53 grms.
protein daily. 3

There is no doubt, therefore, but that the ]'111 dietaries of the Uwnited Pro-
vinees are very much superior to those in use in Bengal, and seeing that the
prisoners, both in Bengal and in the United Provinces, 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 fact, in all work done so far on these diets the
general opinion seems to be that the diets are excessive both in protein and

r

carbohydrate.
Leaving aside for the present the much discussed problem of the quantity

_ of available protein a diet should furnish, we Lnow 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 betier, 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 aswill furnish this quantity and supply an adequate
ealoric 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 tofal protein of the dietaries is absorbed and

. of any real service to the prisoners. It appears to us that this is the greatest

drawback and mest important weakness of the present diet scales, and that it is
a fational indication to prevent as far as possible this loss fo the State, while, at
the same time, greatly reducing the quantity of nitrogenous matter left over for
the intestinal traet 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 eulture medium 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-
nal putrefaction with its attendant troubles, edtarrh, diarrheea, toxsemia, ete.

« Our position, therefore, would be:—while accepting the present level or

nitrogenous interchange and providing for a sufliciency of all other consti-.

tuents, %o modify the dietaries in force in such a way that a greater percemtage
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of the yrotein content of the diet will be absorbed and made use of in the
economy, -

We acknéwledge at once that this means in reality to provide better diets
than those at present in lorce, and that it shirks the important question as to
whether.an average level of nitrogenous metabolism of 11-286 arms. daily is not
more than sufficient to meet the physiological needs of the body. Taking the
average body-weight of the prisoner of the United Provinees 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 erm. 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 012 grm. and 0°21 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 inhahitants
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 maintenance 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 lahour
demanded and tends to lower the sickness and mortality rates.

While this is our opinion, from a physiological point of view it must be
admitted that the dietaries at present in force, or any framed in future to main-
tain the same level, are distinctly superior to those available for the ereat mase
of the population, and that this will tend to place a premium on crime in
periods of scarcity. This, however, is a problem “with which we have no

concern ; 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
dietaries are at present superior inside the jail to those ottside, that those
dietaries permif an average level of 11286 grms. of mitrogenous 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
present seale of nitrogenous interchanges. : L
Therefore, taking the diefaries, as a whole, frem our first point of view,
viz., their power or capability of forming new tissues or repairing waste, we are
prepared to accept the present level of nitrogenous metabolism as g standard o

I —_—

e ! Beientific-Memoirs : Ne's, 34 and 37. i
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be maintained in the framing of new dietaries, or in any modilications of the
present scales. Our reasons for so doing are i~—

(i) We believe it is for the welfare of the prisoners and probably to the
advantage of the State that the level of nitrogenous interchanges
should be such as to provide liberally for the waste of every-day
wear and tear. '

(#) It being already the policy of the Government of the counfry 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 to 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 others,

- 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 diefary in either the Conviet or Local Prisons of England
and Wales.”

While acknowledging the force of the different arguments for the reduction
of the level of protein metalolism, we have had sufficient evidence in owr 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.,, 0712 grm. of nitrogen per kilo of
body-weight, and, having already determined that the protein metabolism of
the present scales provides for 021 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 *Provinces, which would be a very serious step to take in the licht of
the present state of our knawledge regarding thé nitrogenous requirements of
the body, and a step which, we believe, the evidence does not warrant.

. We would, therefore, prefer to work with a levél of protein metabolism
E!]_i.ch has beenlfound by practical experience ta give satisfactory results, and
ontwhich 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, viz.,
their power of yiclding 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 diffictilt to frame purely vegetarian diets which, while
offering over 100 grms. of protein, will not show an excessive quantity of
carbonaceors matier. Still no one could assert that a native of 'a hot climate,
doing the very minimum of work, requires on an average over G0 calories
per kilo of body-weight, while inhabitants of cold countries, like Europe and
America, 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. TIn all
probability, as we have already intimated, a considerable amount is lost
through the conversion of starch or sugar into bodies of low caloric value by
intestinal fermentation. We have shown that so far as the carbohydrates are
concerned the great proportion is broken up in the infestines, at least the
quantity recoverable in the fwces 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 museular contraction is very
much less than in Europeans, and that the climate being tropical, the heat
requisite for the maintenance of the body 'temperatuie should be considerably

less than in Europeans. In what way exactly the high potential edergy of the
food is dissipated we are unable to state, but if 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 info 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. e €2

i o)
II. THE INDIVIDUAL FOOD-MATERIALS:OF THE JAIL DIETARIES OF
iR 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 efements
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will show that, given a good clean sample, it is far superior to ary of the
other cereals in use. 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. Jua: shows b3 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 “{hat 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
lhold in a satisfactory diet. TFor this reason good first class “wheat may be
looked upon as a perfect food-stufl. 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 respect 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 intestinal tract, and offer the
least opportunity for intestinal putrefaction and 1ﬁim~0-01'ganisma1 arowth.
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, wiz., 674 per cent. It would
mean the reduction of the waste from over 33 per cent. fo under 20 per cent.;
such.a reduction in the protein waste of the present diet scales would place
them, physiologically, on a very different level from that which they mnow
oceupy. It would effectually correct the outstanding weakness of the present
dictaries 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
provinee exhibited & protein absorption of 671 per cent. While this absorp-
tion i decidedly superior to what was obtained with any of the other cereals,
juar, barley, or bajra, it is a serious falling off from the figure given for the
protein absorption of first class material. We have already discussed at length
- the cause of {his great difference in the protein chsorption from first quality
~and the ordinary jail wheat, and have shown that it is practically a question of

a puse versus a contaminated sarple. It will be evident that, if it is ircpossible

)
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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 ave quite unsuitable
= to be used alone as the chief .cereal of ciefaries, if the preSent standard of
protein metabolism shown by the prisoners is &0 b8 maintained, These thres
alone are ever given in the jails of the United Provinees: the other cerenls, i :
makka, marua and rice, laid down in the Jail Code, never seem to be used at all.
»  Diefs such as B, F, G, and probably D as sanctioned for the jails of the United
= Provinees, in which the principal ceveal is bajra, juar, barley and maruna, res-
pectively, exhibit so poor an absolute and relative protein absorption that they
cannot be accepted as satisfactory diets.

-

Thus :—
Dier B. Seriarn No. 12
n = Tajrar . : - 12 chittacks.
Urid Wal . . - = Intake of nitrogen 150798
» " Arhar . & - 1 chittack, grms. e
s . » Vegetables L 3 3 chittacks,

-

“» shows 95291 grms. of nitrogen absorption, or 59:¢ per cent. of the nitrogen
value of the diet.

. Dixr F, Skriarn No. 11.
e Juar i . , 11 chittacks.
" Urid dal . . 8 3 o ® [ Intake of nitrogen 16-2745
»* Arhar ; - : 1 chiftaclk, grims,
Vegetables 2 ; 3 chittacks. . ;

- shows 89992 grms, of nitrogen absorption, or 553 per cent. of the nitrogen

. value of the diet. s e
- » & :
St s ‘ Dier G. Serrar Nos. 9 axp 10, : | o
. Barley : : : . 11 chittacks. .
. Wheat ; : = Jus Intake of nitrogen 143793
Arhar . - . 1 chittack. _) grms, .
L] Vegetables . - 3 chittacks. . e
shows 92264 grms. of nitrogen sﬁ:aorpﬁun, or G4'1 per cent. of the nitrogen e :
valge of the diet.  » R g
Tlrgse results should be contrasted with those obtained for— *
2 a oy - -

Drer E. SERTAL Nos. 1—7.

el L s | X 3
D e 5 ( Intake of nitrogen 17-00026 : 1:
s % + » 1 chittack, | grms. » - . 22

°3 chittacks, - g gl
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which sfiows 11'61996 erms. of nitrogen absorption, or G8:16 per cent. of the
nitrogen value of the diet.

Even thoigh Diet B eannot be said to have iven very zeod results, it
is 0 mueh superior to anything presented by Diets B, I, or G, that it is
not diffieuit to understand the action of Jail Superintendents in praciically
neglecting Liets B, I, and G, and making use almost entirely of Diet T,
which experience has proved to be so much superior. 'We have no doubt
but that the other neelected diets of the Jail Code, ziz.,, Diets C, D, and H,
on illk‘::.\'i-iqni'img would have shown equally poor results.

It "is evident, therefore, if the present standard of protein interchange
is to be mainfained, and if an effort is to be made to lessen the percentage of
nitrogenous waste shown by the present dietavies, that Juar, barley, bajra,
and probably makka, marua and vice, as the prineipal cereals of” the dictaries
cannot be taken info consideration. In ofher words, it practically means
the doing away with the dietaries as laid down in the Jail Code:; Diets B,
CD,FG,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 scales 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 acknowledzing 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 vice would therefore drop from A
being principals into the eatezory of secondary food-stuffs, or could only be
mixed with wheat in suitable proportions. o this, however, we shall return.

With regard to the other food-materials entering into the jail dietaries
of the United Provinces, viz., pulse, vegetables and oil, the only one we wish
to discuss is pulse. The different pulses in use are, arhar dal, urid dal and
gram dal, ; & 2

Our investigations on the protein alsorption 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 g@am dal o
64:2 per cent. Arhar dal seems to be the favoupite form of pulse with the
wheat-eating population : “we found this to be true for botl: 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 demandhy the
h -

o 1 . Ty,
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system for more protein with a rice diet, while with diets composed prineipally
of wheat, which already contain sufficient assimilable protein, a less highly
nitrogenous ferm of dal scems to be more agrecable. h

There ean be little doubt but that the netliods of cooking and prepara-
fion of the dals for consumption has a great influence on the degree of
protein abserption.! Gram dal, for instance, is usually siven ass a morning
» meal in the form of parched gram, i.e., simply fried or heated until the
areater part of the contained moisture is got vid of ; no steps whatever are
taken to break up the grains so that the digestive juices may have a proper
opporfunity of carrying out their work satisfactorily. Investigations® on
the absorption of pea and lentil flonr, properly cooked, show that the protein

‘s v is all faken up except about 8 to 9 per cent. If, however, the pulse is not
3 fiven in a state of fine division, the loss ol profein has been found to rise
e tu' 40 per cent. The following table compiled by Hufehison® gives the
i 3 . T¢lative absorption of the protein of various foods :—
{2 L
= %a AMeat 2 ; : : ; 23 per cent. protein not absorbed.

< Lentil flour . . * 2 s, 13 1 EF 13

- .” Dried peas . . % . 170, n 1" 1 n

B e Beans : . . L . 403 1 22 1 " 2

3 * Potatoes . - * 5 52-0 1 »” ar 1 1

i 4 3 o Lentils (soaked and boiled) . S || R et o &

L

. it is not, therefore, to be wondered at that gram dal, which is not cooked

..af all, should exhibit a bare 642 per cent. ol its protein absorbed as given
»* * fo prisoners in the United Provinces. Arhar and urid dals ave usually boiled
- =, in water or ground to flour and bakdd into chapatties with the cereal. Arhar
. - dal to thé extent of 1 chittack enters into the composition of all jail dietaries
2 of United Provinces, and it is very probable that the amount being small
4 greater percentage of its protein will be absorbed than would be the case
if given in larger quantities. d

° Urid, on the other hand, is given in quantities of 2, 2} and 3 chittacks
e ' in different diets (B, C, D,and E) and fhat is in addition to the 1 chittack
= L] L
g T
ie % With regard to the absopption of the protein of the pulses Church writes—*Another point esnnected with
e . the nitrogen of pulse must be here notel. Some of this nitrogen exists in the form of nitrogen compounds
! 2 swhich are mot albuminoid —swhich are not flesh-formers, in fact, and which, for all we know, may be entirely with-

out nutritive value. These bodies are simpler in chnstitetion thaw the albumincids, and are often of the natore
of alkaloids—lupinine, a bitter basicsubstance from lupines, is one of these, asparagine is another. Bub the
. _quantity of nitrogen exlsting in the pulse in the form of non-albuminoid eomponnds of all kinds is small, not
pxceeding 8 to 6 per cent. of the total albuminoids in the common kinds of xipe pulse ; in the seeds, stems, and
i I'!@d‘ of the unripe plants i is very much larger.” [ Food-Grains of India ]
© 3 Strumpell, Dent. Archiv klin. med., 1876, o R
1S * Hutehison : Food and the Principles of Dieteties. -
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of arhar” dal already present in those dietaries; so that, those diets contain

3, 3% and 4 chittacks of {otal- pulses, quantities that ave far too great o 5

perinit of a high degree of protein absorption. We found in »ur work on

Bengal Jail Dietaries thaf it was useless to increase the pulses beyond 2} 4

chitfncks of about 5 ounces, and the evidence afforded Dy the work in the A

United Provinces would tend to corroborate that finding. - :
The large quantities of the pulses in the present jail dietaries.of the " o

United Provineces are due to the mistaken opinion thaf the nutritive value

of the diets would be increased by augmenting the protein content, and the

pulses providing an easy means of doing this, without unnecessarily inereasing

the carbonaceous 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 e

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 g

3 chitfacks will be found ; and, in the majority of those diets, up to 50 per cent.

of the total protein offered will be scen to be derived from dals. We have o

condemned Dieis 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 =~ -

permifted 6816 per cent. of its profein 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 pulses. 8o that, even in this diet, the best = - -

one of the eight laid down, the quantity of pulses is at least one chittack ox 0

Ewo ounces above the amount from which the best results may be expected, -

We fail to see any reason for the addition of over seven ounses of pulse fo a

diet largely consisting of wheat. Wheat, as we have seen, contains practically,

the proper relationship between its nitrogen and carbon, so that there can be

no necessity for the addition of a large quantity of a highly nitrosenous a

material, if the quantity of wheat in the diet is already sufficient. Of cowrse I3
it has been added to bring the total protein value of the diet, 6n themical A
analysis, up to what was considered the proper standard for labouring prisuﬂm. -

The result is that 2} chittacks. of parched gram is given Aaily frons which E

only 64-2 per cent. of the protein is absorbed, thus decreasing very considerably
the percentage of protein absorption from the diet. If the gram dal were cut -
out of this diet altogether 4nd an extra chittack of arhar dal substituted, we
should obtain an alsorption of protein quite up to the desired level and have a .
diet from whiclt the percentage of n}iragenmi‘s waste was considerably lower. ‘ L

-~




We may, therefore, conclude this conmdemtmn of the pulses of tliese diet
scales, by stating that they are present in quantities much in excess of what is
»required, and in far greater abundanee than the peulﬂe of the” Provinee can
afford, or wish to have. Two and a half chittacks or five ounces i§ the maximum
amount of pulse that should enter into any diet, and, if gram is to® he given
it should be properly cooked, not made use of as parched gram, and it should
never be the only pulse in the composition of the diet. 'The superiority of
arhar dal and the fact that it is the favourite form of pulse with natives of the
United Provinces should_ensure that this pulse will be used in all diets to as
great an extent as pmmhlc Urid dal being move 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 cooking of the quantities of juar or
bajra recommeénded in new dietaries.

L r

L . "

" 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 11:286 grms. of nitrogen per man daily on the average throughout
the yeaw. 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 : — ‘

g (2) The large nifrogefous esidue left over in the intestinal tract
e . aﬂ:‘mdmg great opportunity for the growth of putrefactive
. micro-orzanisms.

3 (&) 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 cold climates,

E provide._
s - © The correction of these faults wﬂl be to the advantage of both the prisoners

B 5 and the State. 3
i e A on-physiologiéal weakness of the diefaries is that they are much

= aupermr to those am:lablg for the great muJamty {)_f the population and there-

4 @5 " fore tend to put a sremium on crithe.

;,, 2. With regard to the individual fmﬂ-stuifs wheat shows a marked
-over other cereals: even wheat-of the quality used in the jails gnrea

v co-efficient of prutem absorptions than juar, bap:a or barley.
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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 ceveals. Poor quality of wheat, while superior
to juar, bajra otr barley, gives too much nitrogenous residue for ‘the bowel fo
deal with to be satisfactory.

In drder, therefore, to prevent excessive protein waste by the howel zood
first class wheat should replace the quality at present accepted for jail
consumption. i

If the best quaiity of wheat were used, a smaller quantity would give as
aood results, as regards the level of mifrogenous metabolism, as the present
amount shows. Therefore, being able to decrease the quantity of wheat in the
dictaries, by giving a better quality, we should tend to correct both the physio-
logical weaknesses of the dietaries above mentioned. . oLk

That it is possible to obtain better quality of wheat than acdepted for jail
consumption. we have shown by working with a first class wheat in Dendres
Jail} o

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 co ndemnation involves all the dietaries’
except Diets A and E of the Jail Code. However, as the condemned diets
have been discontinued for yeass, our work had simply afforded an explanation
of their neglect. The fact that Diet B is used practically entirely in the-feeding:
of prisoners throughout the provinee can be explained by the superiority of its

nutritive value. 5
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 ahscrption, but probably would give a I1iglfer-
figure 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,

1 Tn connection with the quality of Indian wheat Church states—* Besides the general diyndés of the grain
of Indian wheat, which, as imported in bulk into this country and analysed promptly, contains ab least 2 per
cent. less moisture than average English wheat, the albuminoids are decidedly higher. I have nover-yet met with
an Indian wheat containing less than 10per cent. of albuminoids ; but a large numuer of samplesVF first-rate of
English. Canadian and Australian samples give numbers between 8 and 9.” [Food-Grains of India.]

2 1t is very probable the explanation of the low percentages of nitrogen absorption shown by these food
matena's, and also rice in Bengnl Jail Dietaries, is that the protein in {hese cereals does not exist in a form cap-
able of absorption by the human elimentary system. 1E this explanation should turn out fo be the trus one: it
would sccount for the gsat loss of protein in the fmces with dietaries into whose composition any of these cercals
euter #t all la-gely. The superiority of the protein absorption of wheat would indicate that more of 1ts mitrogen.
s present in an assimilable form than is the case with bajra, juar, barley or rice. '

.ﬂ"_’. P
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~ We find that the quantities of pulse entering into the composifioft of the
dietaries, even Diet E, are too high, and suggest that no diet should contain
y more than 2} chittacks of pulses, of which as mueh as possible shiould be in the
form of arhar dal. W y
¥ This concludes all we have got fo say with regard to the suitabiiily of the
dictaries at present in force for prisoners in the United Provinecs, We shall
now attempt to frame diet scales 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-stulls as found by practical
investigation.

[ I —
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CHAPTER VIL

A
o

-

The Revision of the Jail Dietaries of the United Provinces and
suggesticns 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.

A5 | PRINCIPAL, I ADIUVANT. st ¥
Combim Hon i il o | et
‘ Grain. Quantity. i Grain. Quantity. ol
j Chittacks. . Chittacks. | Chittacks. | Chiftacks.
A o I Wheat “ 11 . Barley : 3 1 15
B . ; « | Bajm v | 12 Palse . 2 1 15
c o o Makka | 12 Bl sy 2 1 15
D o el (S O [ T 2 1 15 .
E Wheat . I ¢ | Gram 2% 1 15
F « | Juar il 11 Pulse ; 3 1 .i[-
G . . - : Barley 11 Wheat . 3 1 156
H + . .|Rie | 1o Do. : 81 1 15

Tt 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 bedy.

The problem before us is, therefore, to .devise comlinations of the food-
materials of the United Provinees that will permit of a degree of protein metahﬂ-
lism equal to the average level presented by the above dietaties and combinations
that, at the same time, will attain a higher percentage of protzin absorpiion, so
that the waste of nitrogenous material from the bowsal may be decreased to as
great an extent as possible. - '

The level of protein metabolism will depend on the extent fo which the:
protein of the several food-stuffs enterine into-the composition of the diets is

absorbéd, and on the quantities of protein offered. We have determined the

-
-
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percentage of profein absorption shown by the different food-materials in use
to be :(—
I
5 1st elass wheat ; . 5 806 per cent. protein absorption.
i Jail " . " . . 671 non n »n
g Grnm_‘tln.l “ . . . 642 ,, " ” ] 5
" Arhar |, : : . «BLto 84, ., » "
" - . Arhar dal plus vegetables. . 805, , u »
L . Und dal % . . . i 1 " i3]
Juar. ; . ' . 6§30, 1 ”
- B'.T.r]E_‘_F . - . - 576 i i 3 3
Bajra - - . . 493 , 4 T "

: In working out our dietaries the protein absorption must be based on these-
figures and- nof, as hitherto, on the gross chemical composition of the food-
stuffs. The fallacy of the method of framing a series of diets composed of
- -~ aifferent food-materials, such as in ahove table, whose gross chemical composi- g
. - 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
. greatly 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
: N representing practically the same quantity of nitrogen (we have shown this
!} - ' fiot to be the case), it was supposed that the diets were equally good and that
i simiar quantities of protein would be absorbed from each ; instead of this being
so, we find that the level of protein metabolism varies for the different diets
- between 899 grms. and 1165 grms. of nitrogen per man daily, or over 23 per
: cent.
'1‘::’ 5 ' : Looking, therefore, on the food-materials from the standpoint of the per-
: centage of protein absorption possible from them, we came to the conclusion 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
s sused, so far as we could learn, in tlie 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.
A ke 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 heswell below the average-
. “we wish to maintain, piz., 11-286 grms. of nitrogen per man daily. Diet H
‘may, therefore, go completely. ‘ =
- & . 2 . 3 T 2

#
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Diet €, in which the principal is makka or maize, we have not investiga-
ted. It is never used, so far o s 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 Berfizal Jails. It is not suitable alone for baking into
bread or chapatti, but is very good when mixed with wheat or prepared as
porridge. Wre do nof 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
Provinces is difficult to understand, as, next to wheat; maize in the best cereal
on the list. Tt is used during its season fairly largely by the inhabitants of the
provinee, 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 suggests

mixed with wheat, it would be found quite satisfactory. Probably, it has .

only been tried as in Diet C, which, being found unsatisfactory, no furiher
test was made. We have no hesitation in saying from the results obtafned in t
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 1164996 grms, of nitrogen per man daily. » -
‘We consider this diet fanlty in thaf it contains too much pulse, 3% 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 cent. , This diet,
however, could easily be transformed into a satisfactory one. " u o
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 quﬂnti-:_ S S
ties of the different food-stulfs could probably be better arranged than as =
given in the Jail Code. 1In our observations on the absorption of the profeim
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 would show a level of nifrogenous metabolism quite up to
the standard we require, and a percentage of protein 1]Jss)rphm1 mucly hicher’

™~

than that obtainable with the present dietaries. 3
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. i "

There is one more pmnt the importance of which we cannot emphasise,
too strongly, to be called to mind before procesding to the working out of dief
scales.” That is the quality of the wheat to b used. It is absolutely esséntial,
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if we are to know what the effect of a diet is to be, that when & certain
quantity of wheat is ordered in a diet, that amount of wheat will be given,
and not a mirture of wheat, barley, gram and ofher 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 : . : . 10°0326 grms. nitrogen
Barley 3 5 ; : . . Bdle -
, Arhar 1 chittack A L T 5
ag'ctables 8 chittacks ‘ . . 02000 i

with a nifrogen intake of 150020 grms. showed 9708 grms. nitrogen

" absorbed, or 647 per cent. of the nitrogen of the diet.

Supposing this hed been first class wheat instead of being wheat vely

inferior in quality, the relative and absolute protein absorption shown by the

~diet would have been very different. Eleven chittacks of first class wheal
“would offer 118733 grms. nitrogen.

Therefore, making use of our co-efficients of protein absorption we should
have 11:5733 X 80:64 23412 X 57°6+2'5782 x 80°5, that is, 129937 grms. nitro-
gen absorption or 774 per cent. of the nitrogen of the diet. An absolute
increase of over 3 grms. of nitrogen per man daily and a relative inerease of
127 per cent. in the Emtmn absorption from the diet.

. This e\:am;_}le not only makes clear the importance of the quality of wheat
,n raising the level of pptem metabolism, but also shows that the quantity of

; wheat., when firsf quality is made use of, can be considerably diminished and

stnll 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 fo the present dietaries. Further, as we have already pointed out,
a g-aod quality of wheat must be given if the percentage of nitrogenous waste
excreted by the bowel is o be lessened. The large residue of nitrogenous
material, capable of undergoing putrefactive changes and causing intestinal
irritation, is the great fault of the present types of dietaries and calls for

rection. - ) 2 ;

~ We shall now proceed to work out dietaries composed of the food-materials

i
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easily obtainable in the United Provinces. In doing so we shall observe the
following conditions :— X

(1) The dietaries sugzested to afford a protein metabolism at least equal

to that found @ the average level of the present dietaries.

(2) The dietaries suggested to decrease as much as possible the excessive

" nitr ogenous waste of the present dietaries.

(3) The dietaries suggested to lessen, if possible, the excessive calbnh}rdrat{:

element and caloric value of the presant dietaries.

(4) The dietaries suggested to fulfil these condifions 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 suggested.

The simplest way of solving the problem will be to aceept as ouwr urit
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 fitrogen
absorption, to determine the quantity of nifrogen 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 combi-
nations of the different food-materials that will fulfil the above condiiions ;
being guided all the time by the results actually obtained from practiéal
observations on the dietaries suggested or on very similar dietaries. 1In 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 diefs "from which the level of protein
absorption will be comparatively high and practically identical for cach 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.

= Absorption of ®
Carbohydrate Nitrozen per
il udd £ | per u‘nﬁta:r:k chittack, | mrﬁﬁ'ﬁﬁf ik
> Grms. Grms. ' ~Grms.
1st class wheat . . . : . ; o " 4245 11144 080820
| L] T}
Jail wheat . 2 : = : - ; 4213 g4r0 083478
|
Gram dal . 2 | 2938 17060 109525
Arthar ,, - a . " . . " n | 31'314 202505 170104 -
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|
' Foov-ror. R
I Grms. Grms. ; (rms,
T R e e 32:10 907715 143738
BAC I RN s o e s T 4424 0-82974 047793
pan SR e L R : 5910 71847 037814
T M B et 42:67 08114 040070
U i e e S . 3848 088835 059963
Nopstablas o 0 o o 850 016650 012704
uarua (2) A i S ; 4258 | 067905 0°35980
: |

{1) These figures are based on analyses of makka or maize carried out from material supplied by tke
Bengal Jails. The absorption of the protein of makka is taken at 675 per cont.
(2) These figures are based on an analysis of marna by Church.

Albuminoids . . . . ' : . . . « 730 per cent.
Starch . . . . ’ - . . - . « TR0 L
FEL s - . - . ® . W - . " llﬁﬂ 1

M

Marun is said to be much used by poorer classes in Western Indin usanlly in the form of porridgo,
It is considered to be particularly wholesome and digestible, and a thin gruel made from it is
much used, mized with cow’s milk, for weaning children and as a diat for invalids,

With first quality of wheat in ,use we believe the proper type of diet for
izhabitants 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
nzeessary 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. _

Mazua is an early,rains crop 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 mortus. There is therefore a fairly wide choice of food-
materials to select from over the greater part of the yéar,

We shall now gonsider the framing of a diet, similar in type to Diet E of
the J. ;ﬁlJ Code, for use during periods when other cereals, except wheat, fail or

are so scare as to be comparatively expensive,
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- DIET L—WnEear Axp Purse COMBINATION.
Diet E of the Jail Code ave found to be faulty in that it presents too much

pulse entering into its cgmposition, and that the pulse with the lowest

co-efficient, of protein absorption—gram dal—forms 21 chittacks of a total of
3L chttta"lxs Also that the gram is badly prepared for consumphion.

We found that Diet E on the aver: wge offered 17'09026 grms. nitrogen of
which 1164996 grms. were absorbed, or 68'16 per cent. of the nitrogenof the
diet.

In order to correct the above-mentioned faults and raise the percentage of
protein absorption, we would suggest that : —

Tirst 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, he in-
creased.

We therefore propose the following : —

Diet I. (z) 1st class Wheat . 10} chittacks=11'7002 grms. nitrogen

Axhay eud s o = 40501 ” o -
= Vegetables 3 : = 05000 é grms. nitrogen.
Diet I. (4) 1st class Wheat . 10} chittacks=11'7T002 grms. nitrogen
Bram . AF ..  =265D0 ., " Total value 16-78425
Arhar . 1 chittack = 2:02505 ,, " grins. nitrogen.
Vegetables 3 chittacks= 0-5000 ,, h

Diet I. (a). This diet offers an intake of 16:2502 grms. nitrogen of -

which 13'2143 grms. will be absorbed, ox 81'3, 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 elass wheat aud ]

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 absolnte level of protein metabolism also,
allowing of nitrogenous interchanges up to 13:2143 gsms. 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 tho
present dietaries is largely reduced, w7z, frem.an average of 625 grms. to

53283 grms. per man daily. The caloric value is also closer to what would be

Total value 162503
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cpnsidered the proper standard, viz., 2,810 calories in place of 8,260 calories fur-
_ nished by the present dietaries, This heat value I still very high permitting of
52 calories per kilo of body-weight in place of 60« calories offered in present
dietaries: both these figures being greater thin that considered syllicient for

Europeans. o
L We might draw up the diffevent points of contrast to show the distinctions
clearly :—
Average of present Dietaries, Suggested Diet I (a).
Nitrogen offered . . 167202 grms. 16:2508 grms.
»»  absorbed ; 11-2860 ,, 132148
Percentage absorbed : 674 per cent. 81'3 per cent,
" » wasted - 326 2 b A
: {‘-arimh;-u!mtﬂs offered . 6250 grms. 53283 grms.
= Heat valne . . 3,260 calories. 2,810 calories,
" Calories per kilo of body- 60 ; 52 *
< ®  weight.

- There can be little doubt, therefore, of the superiority of Diet I (a).

: Diet I (4). Thisdiet offers an intake of 16-784.25 grms, nitrogen of which.
1315613 grms. will be absorbed, or 784 per cent. of the nitrogen of the diet.

Contrasted as before :—

[

i 3 Average of present Dictaries. Suggested Diet T (5).
Nitrogen offered . - 16:7292 grms. 16+7842 orms.
s absorbed : 11-2860 ,, 13-156138 ,,
; Percentage absorbed x 67-4 per cent. 78'4 per cent,
o wasted 22 e 2146 o
. Catbobydrate offered . 6250 grms." 546'6 grms,
Heat value . : . 3,260 calories. 2 914 calories.
. Calories per kilo of body- 60 S 54 i

. weight. 4

Diet T (4) is, therefore, much superior to the dietaries now in force,
although not so good a combination as Diet I (a).
- 1t may well be askéd why Diet T (5) has been introduced at all, seeing that
Diet I (af 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-8uff with Jail Superintendent§ for use as an early morning
" meal, when it is siven as pdrched gram. Although we are not much impressed
with the value of parched grgm as a food-material, stjll 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 ‘gnu.d diet, being much superior to any

of dietaries at present in force, 3 : . : . "
| L]
s &
e y L g =
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It will be evident that Diets I (a) and I (4) are in reality substitutes for
Diet E of the Jail Code, they’should, therefore, be contrasted with Diet B and
the distinetions noted. Thus :—

4 Diet E-of present acales. Diet T fa). Dict T (&)
Nit;ugcn offered « 1709206 grms, 16-2503 grms, 16°7832 grms.
»  absorbed . 11-64006 132143 13:15013 ,,
Percentage absorbed 6816 per cent. 51*3 per cent.  T5%k per cent.
o wasted , 3184 8T o 216 oL
Carbohydrate offered ©14-68 grms. 53255 grms. 6466 grms,
Heat value . . 3,212 calories 2,810 calories 2,914 calories.
Calories per kilo of 60 - by i bd =

body-weight.

So that, under every heading Diets I (a) and 1 (b) are superior to the
diet whiek is undoubtedly the best of those in present use,

There is just one other point we wish to mention with regard to the
suggested Diets I (a) and I (8). It will be noticed that the quantities .of
nitrogen undergoing metabolism from them ave 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 sufficieiit for the requirements of the body. Our reason
is two-fold. First, to have combinations of first elass wheat with pulsein such
quantities that a level of 11-268 grms. of nitrogenous 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 £g) 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. 'The diets wesuggest are not much over this standard, -
Secondly, it is intended that these diets should be used during the periods ofs
the year when other cereals are seare, i.e,, before the new crops are ready. This :
in reality will mean that the wheat_ and pulses are old and ]_i%ﬂ::ljir 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 ul; for any falling off in the nutritive value of the food-stuffs.” This we
have provided for in Diets I (¢) and I (3) to the extent of 2 grms. of nitrogen
per man daily, or almost 15 per cent. of the total nitrogenouas mctn‘r{ﬂﬁa'm.

We may conclude, therefore, that Diets I (a) and I () are superior in every
detail to any of those at present in use, and that they are ]lr'll‘li].(:tﬂﬂrly 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

requiremants.



s B '

We shall now censider the framing of dietarfes similar in (ype to Diet A
of the Jail Code, i.¢., the combination of wheat and another cereal with pulse.
_As these diets would be used during the per iod’of the year when the different
“food-stuffs aro fresh —roughly fronr September to April, nlthuurr‘u 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 h;-,r the present
. diétaries, viz., 11°286 grms. nitrogen per man daily.

Dier IL—WHEAT AND ANOTHER CEREAL wWITH PULSE.
In this type of dietary we have open to us combinations of wheat with—
(#) Barley.
(&) Malkka.
f fe) Juar.
2 (e} E.’tﬁn,
~ (¢} Marua.
_ 2 We have therefore to work out the pa-.ftimﬂar combinations of these food
_ matérials with pulse that will satisfy the above conditions and provide a
‘suffigiency of the different proximate principles.

' . «  Digr I (a).—Wnear, BARLEY a¥D Purse CoOMBINATION,

| . ) Wheat S chittacks . 591520 grms. nitrogen.

| PR & 7 Barley 3 + . 248022 o+ Total walue 1595452
' i Arhar 2 3 . 405010 3 ;: grma.

e *Vogetables 3, . 0:50000 ,, b
% The absorption from this diet will be 12'40259 grms. nitrogen, or 77-74
. wper cent. of the nifrogen of the diet.
A - This amount provides slightly over 1 grm. of nitrogen more undergoing
F a4 - %  metabolisnr than the average amount of the present dietaries, and thus affords

' _4 : t " a good measure of reserve.
e . e Dﬂntmsted “ith the average of the p].'e&&nt dietaries we get :—
R A Average of preml: dietaries,  Suggested Dict IT (a).
» Nitrogenewoffered . . 16°7292 grms. 15'05452 grms,
,»  absorbed, . 11-2860 ,, 12:40259 |,
3 Rereentage absorbed 674 per cent, 77'74 per cent.
. 4 wasted 806 4 R P
'Cuhuhyﬂraia oftered . 6250 grms. 56044 grms.
Hmt mlua - 3,260 calories  * 2,920 calories.

Calories pm: kilo of l:n:n&j*- % 60 ) 54 =
weight. ” ’

“:Dmt' ];[ (q} q«[-.harefoxe superwr upder every headmgtotha average of
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Drer IT (b).—WnaEear, MAKEA AND Punse COMBINATION. .
Wheat . 7 chittacks 7-80080 grms. nitrogen
Makka . 4 . ° . 355340 ,, 7 : EiOEe
ks : alua 15°9564 grms.
i r.]a.l’ : lchittac._k 201715 - ; I'utz‘u:v:luu 295064 grme
Rahge o 1 . 2:02505 ,, S
Veegetables. 3 chittacks .  0-50000 i "

The absorption from this diet will be 12:20546 orms. nitrogen, or 7650

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 caleu-
lated at 67°5 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 Indiaw 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 fo 12°4691 grms.
of nitrogen, or 781 per cent. of the nitrogen of the diet, providing dGver

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 :—

Avernze of present
ietaries.

Nitrogen offered 16-7292 grms.

»  absorbed 5 11-2860 ,,
Percentage absorbed 674 per cent.

= wasted - S
Carbohydrate offered . 625'0 grms.
Heat value 3,260 zalories

Calories per lkilo of . 60 &
body-weight. :

SuggIeIﬁtf}.}]:lhet
15-8564 grms.

- 1290546 _
76:5 per cent. - ' .
P e '
540-0 grms.
2,810 calories.

52 ”

Diet IT (b) therefore is superior under every headifig to the average of the

present dietaries.

-,

-

Drer II (¢).—WHEAT, JUAR AND Purse COMBINATION.

Wheat '3 S chitfacks .
Juar i £ 1] . 2:8538 »
Arhar LH SR - #0:01 ,,
?egehhlﬂ& e 1 . 05000 ¥

89152 grms- nitmgént.

Total value 16-3191

2 | grms. nitrogen. ' .

»

Fi
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i ; The absorption from this diet will be 1548136 grms. nitrogen, orJ6'5 per

" B - cent, of the nitrogen of the diet. .
o R Reference to serial No. 36, where a diet of this type was investigated, will

= - show even a better percentage of protein absorptions than we calculate for this

S diet, viz., 776 per cent. .

The protein absorption from this diet provides just 12 gums. 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 llecessfl'-;,r for doing so when wheat and juar are given in
. combination. We have cooked this type of dietary hundreds of times and
TR never found any difficulty. However, there is nothing further against urid dal
entering into ifs composition than that it means a certain degree of lowering of
- - the relative and absolute protein absorption ; so that, if Superintendents desire,
) they could replace 1 chittack of arhar by a like quantity of urid dal. The
’ " effect of this would be to reduce the protein absorption to 12-2177 grms.

i = *.nitrogen, or 74°G 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.

a

L]
B

= €ontrasted with the average of the present dietaries we get :—
® e Average of present Suggested Diet
] ietaries. I ().
. Nitrogen offered - 16-7292 grms. 16-3191 grms.
= - absorhed . 11-2860 ., 12-48136 ,,
o Percentage absorbed -, 674 per cent. 76-5 per cent,
d - = wasted ., . 28, 236
4 . S . Carbohydrate offered . 6250 grms. 584'1 grms.
S . Heat value f . 3,260 calories 3,056 ealories.
: . Calories fer kiloof . 60 K 566
4 body-weight. .
Diet IT (¢) therefore is superior under every heading to the average of the
®  present dietaries The carbohydrates and’ caloric value are too high, but it is
5 - iinpussihle to get these’ lower without upsetting the balance of the diet by
g increpsing the quantity of the pulses at the expense of a cereal; thus
° repeating the mistake é}f the present dietaries.
] o .
: Drer II (d),—WHEAT, BAJRA AND PULSE COMBINATION.
O Wheat o , $ chittacks. 8:91520 grmé. nitroges.
: = Z -}« Total value
. - Bajra , a A 1 . 324456, » 16-70986
* ; Arhar . 7 3 « 405010 * I 23 o B .g‘rma_
. = V&gﬂtﬂhlﬁ‘ﬂ . 3 o - c TE}',EU{}[I{} ] ) ” mﬂﬂgm.
s e e ~ " -
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The absorption from this diet will be 12:5716 grms. nitrogen, or 752 per
cent. of the nitrogen of the diet. See also serial No, 45. o

This amonnt provides -ﬂumat 1'3 grms. of nifrogen 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 Imve not shown any nec essity for this, when ]H[m, dnd wheat are
given combined as in above. However, it may be left to the opfion 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 avranged, giving Superintendents the
option of modifying it in this manner if considered advisable. - S

The diet can stand the substitution of 1 chittack of urid Tor the same
amount of arhar dal, so far as the level of protein metabolism is coneerned ;
but it brings the amount of protein waste above 26 per cent., which wé cansi-
der too high, we therefore do not recommend the change.

Contrasted with the level of the presen t dietaries we get :—

Avernza of present Buggested Diet
dietaries, IT (d)u.
Nitrogen offered . : 16:7292 grms. 16:7T0856 grms,
»»  absorbed - 11:2860 ,, 12857160 -
Percentage absorbed : 674 per cent. 752 per eent.
o wasted : 52-6 o 248,
Carbohydrate offered . 6250 grms. 5983 grms.
Heat value . : . 3,260 calories 4,165 calories.
Calories per kilo of body- G0 3 = LA i

weizht,

Diet IT (d), therefore is superior under every heading to the average of the

present dietaries. The carbohydrates and caloric values are distinetly too high °
and require reduction. It is possiblé that a better combination would be— .

wheat 8 chittacks with bajra 3 chifttacks than as :ﬂ;m-ﬂ,l this would give
n protein metabolism of 12-1709 grms. n_itrggen, or 76'5_per cent. of nitrogen
of diet. . "7 s

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 reguiremerts of the hody. The only point against it
is that if urid dal were substituted for half the azhar dal, the level of protein
metabolism would fall below 12 gims. of nitrogen per man daily, viz., to

11'9072 grms. It is our object in framirg these dietaries to arrange the
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_ combinations in such a way that there should be a metabolism o‘f at least J
" 12 grms. of nitrogen per man daily. i
We may 7 aceept this dietary on the cnmhtmu that 2 chltta:cks of arhar dal
shall always be given. - - -
This diet would therefore be— e : 4 i
; Dier IT (d).. _ . . = '
_Wheat . § chittacks . 891520 grms. nitrogen l 5
Bajra - 3 » . 433482, » Total value 1589852 grms.
Arhar A e . 405010 o nitrogen.
Vegetables ., 3 ,,° . 050000 ,, 5
of which 12-1709 grms. nitrogen are absorbed, or 76'5 per cent. of the nitrogen
of ithe diet. .
- Eonimasteﬁ with the level of the present dietaries we get :—
Average of present Suggested i
" dietaries. Diat 11 (). '
§ Nlmgen offerad : 16-7292 grms. 1580852 grms. . =
o 0 o mbsorbed . 11-2860 ,, 12-17090 ,,
Percentage z 674 per cent. 76-5 per cent.. Lq
- F wasted . S0g & BAE - |
e Carbohydrate offered . 625'(*grms, 555'63 grms.
g - . Heat value . 3,260 calories 2,993 calories. -
| , Calories per kilo of body- 60 i 1 T
] . 2 weizht,
w Lo Dier II (¢).—WaEAT, MARTA mn PursE COMBINATION.
. Wheat . 8 chittacks . . 891520 grms. nitrogen -
: 3 Marpa .4, 5 . 271620 - l
| B . .+ Urddal . 1chittwk .. 2075 2 T“;’;lm elie
: S Arhardal. 1 , _ 7 . 202505 , k l
E" =, e R i Vegetablez 3 chittacks . . 050000 o e
R = "_ . The absorption from this diet will be 12:1447 grms. nitrogen, or 74'8 per e
T " * cent. of the nifrogen of the diet.
) & . P 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 :— ; g
- Average of present g?aﬂmi . o
- 1etaries. 1(e) A ®
Nitrogen uferad o 16°7292 grms. lﬂ 2336 grms. °
,,  absorbed . 11-2860¢ ,, ? 12:1447 : o
Pnrmfﬂga i o ® 67-4 per cent, 748 per cent. el
'ﬂ'ﬁ._'n i e 252 »n . -
* 6250 grms, 985 grms. . .
3,260 calofies 3,086 calories,

e 7 57 y _ : =
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Diét II (e)- therefore is superior under every heading to the average of the
present dietaries. Its carbohiydrate and caloric values are foo high, but they

*  cannot be decreased without diminishing the level of protein metabolism below

12 grms. Dit-l'(}é’;(?ll per man daily, unless we increase the amount of pulse at
the expcn:se of the eereals, which we are not inelined fo do. .

- Two cliittacks 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-beyond
this amount is likely to set up diarrhcea and irrifation of the bowel.

This completes our efforts on the framing of dictaries 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 dictaries at present in force in
the Jail Code.

Table showing the new scales of Dietaries pruposed.- -

PRINCIFAL. | ADIUVANT. DAL, -
Proposed : 5
hets. : Verctables, Total |
Grain, Quantity. Grain. Quantity. Grain. Quantity. | Quantity. | Quantity.
- | |
e — e | - | -- I —I_l-——I re — L —
I (@) . Wheat .| 10} chittacks Arhar . | 2 chittacks | 3 chittacks 15} chittacis]
U 70 J108 Gram . |1} chittacks » «|lchittack (3 6=
1
e e w8 - Barley . |3 s i w o+ 2ohittacks | 8 16 L8 .
| | | -~
| |
|
s ! | l{L’rid .| 1 chittack | .
I§(5) - = 8 1 : akkn .4 ” o 1 3 n
( :' i 1) | :‘uh.u y _[ ,,. |} ¥
- |
I - ¥ A B o Juar .4 i | Arhar? +| 2 chittacks | 3. 17 i
| i | .
II{dy «| « B i Bajra .|% | Athar = .12, ‘ il 17 G
| [ !
R [ S R N it ol Athar . .|2 { & o, 16
1 (Urid . |1 chittack |
i) e BTSSR b T TR TR ;}3 SO0 el
, | Arhar .11 &
" 3 [ 0
f i | _ |

o)

We shall now draw up a table giving the several points of importance,
contrasting them in the present dietavies with what optairs in the proposed

scales,
' Snperintendents to kave the option of giving arhnr dal 2 chittzcks instesd of 1 chittack ench of nrid Sod
] 5 2 ;
arhar dals.
it " ; — 2 Spperintendents to bage the option of eubstituting 1 ghittack of nrid dal for 1chitiack of arhar. -
o & [ & -
1
(- (= =
= "
" ! e L '
- & ~ 5
. L "
e o ¥
= 4 E e 4 . :
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i ey o 4t
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. Table contragting the Points of Chief*Importance in the Pr‘hsent. Dietarjes, Voit's Standard and 7
- i .
. in the Proposed Scales. . 5
- -
5 £ X [ena 5
. e Diot Dit | Diek Dik | bt | - Diet Dict Dict V
: . ie ie i i i | il ie Diat iet Voit's
Headings of imporiant pofits, i I(a). I (b, 11 {a). 11 {8). e | 110 11 (d)s. 1 (e} Standard.
- dietaries, -
: ol i
= - Grmst Grma, Grms. Grms, Grms, Grme, Grma. Grma. Grmns. Grims.
Nitroghn offered in Dist . : o 167202 | 162503 | 167842 | 15605645 | 150564 | 168191 | 167008 | 158085 | 1g°34d 15:88
. | o= | B P # :
L ] i |
Grms. | G rpus, Grms. | Grms. Grms. Grms, Grms. « Grms. Grms. Grms.
1 '
. | | | |
Nitrogen sbaorbed . . . 11:3320 | 13-2143 | 13-15613 | 124025 i 28054 | 12-4F18 :. 12:5716 121709 | 121447 1680
o= ——— : — - | |
1 I' 1
= . » Por cont. | Per cent. | Per cont. | Per eont. | Per cent. | Porcent. | Per cont. | Per cent. | Per cent. Por cent,
{
1 Porcentage absorbed S ; 674 gl Tad Frid 765 | 765 762 F65 T48 850
—u ! ! k)
L] 1
5 = Par cent. | Perecent. | Percent. | Percent. | Pereent. | Pereont. | Por cont. | Percent. | Per cent. Per eent,
-
g Percentage wasted . . : - 320 187 216 22:26 2835 236 248 245 252 | 11t
-
. | i - = : h —
Grms. Grms. Grms. Grms. (irms. Grma. | Grms. Grms. Grms. | Grms,
. | -
Carbohydmte offered . ' . i 6250 | b3zsd G160 G044 54000 581)1 | 5953 55563 50856 G000
. | = = . | ) Ll )
1 Calories. | Calories, | Calorles. | Calories. | Calories, 'I Calories. | Calories, | Calories, | Calories. | Calorics,
. P
Heat value of Dick . . ; k: 3,260 2810 2014 2,920 2,810 3.056 3,163 2998 3,056 3,000
-
— —
Calories. | Calovies. | Calories | Calories. | Calories. | Calories, | Calories, | Calorics, Calorws, |  Calories,
: . L ; . 1
Calories per kilo of body-weizht . - (i) 52 54 54 62 | 506 587 554 57 40
- 1
Diots I (5) and II {e) may be slightly increased nnder the first three headinga by the substitution of 1 chittack of Arhar for 1 ehittack of Trid dal.
Diets 11 (¢) and 11 (d); may be elightly decressed under the first three headings by the substitation of 1 chittnek of Urid for 1 obitbuck of Arlinr dal,
- -
- . L]
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-
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. L ]
: I . -
L]



[ , .

Thtse tables are simple and easily understood. 1t will be seen that we
have been guided in the dranting of these dietaries by the degree of prottin’
absorption possible from them. In Diets [Ja) and L (2) the level of profein
metabolism hhs been m‘t';'mg'u-.l somewhat higher than in Diet 11 servies, We
have statéd our reasons for this. Diet IT series show a level of nitrogenous
interchang® of ‘over 12 grms. nitrogen per man daily, on an averaze 1 grm.
nitrogen higher than that attained by the prisoners on the dielaries at, present
in foree.  Our veason for arvanging for a higher level of protein metabolism
than is the ease at present, is to have something in ueserve. 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 bavley, the results obtained will be quite up to what we
have caleulated for. We have not taken the protein content {_ﬂ' wheat so htzh
as it would be in a veally first class sample and, as just mentioned, we have

ey : : : m 1
more than 1 grm. of nitrogen per man daily in veserve. Those precauntipns

will do more than cover any defects in the food-stuffs likely to be met wih, if

the inspeetion of the food-materials be properly carried out.
The dietarics we propose are superior in every respeet to even the h:‘&t ol
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 bé
L]

absolutely satisfactory. . -
As we have already pointed out, experience has shown that none of the
present dietaries, exeep: Diet E, ave of any use in the feeding of prisoncrs, and
that Superintendents are accustomed to devise nuftritive mixtures, somewhab
similar to our Diet LI series, in order tq makeense of cereals other than wheat?
We have standardised their efforts and shown exadtly what combinations .of

wheat and other cereals with pulse will provide for practically identical degrees =

ol protein metabolism, and thus, as far as possible, ensure thas the dietaries arg
all of equal value. '_
We have considered the different iuml-mﬂlcvmls 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 except wheat that dhihins at the
present time.  For although at present the Jail Code pfrm its Supcrmtendents
to combine any two of the diferent dietarigs, by eiving halfof each, the dietaries
derived in this manner are as lltﬂ.L satisfactory as the originals. In serial No. 13
we give observations {:&I'fil:-bd out on perhaps the best of the diets so derivable;
the results are not very promising. Indeed it could hardly be otherwise, for,

etcc'pt in tlre combinations 'H G and —"‘J"—H- the amount of wheat is too low
in proportion to the other ccrea]s\,and pu]ses ¥
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. (1) “Bajrais an article of diet mjich esteemed in some parts of India.

S
-

2 The combinations we have suggested are those that appear.to us the most
sditable, but it will be quite a simple mattet for, Superintendents to work out
for themselves the profein value and degree of protein absorpiion obtainable
with other combinations, from the table we oive sl?uwing the nitrogen content
and nitrogen absorption per chittack of food-material on pages 145 dnd 146.

. By introducing the diets we suggest as the scales for the Yjails af the United
Provinges, a much greater use can be made of the cereals, 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 Province ; there is no reason why they should not be made use of
in the jails also. All we have done is to sugzest the proper method of doing it.
The following fable, supplied through the kindness of the Director of Land
Tecords and Albriculture of the United Provinces, gives some idea of the extent
to which the several food erops are cultivated ; —

b - o PERCENTAGESE OF TOTAL CROFFED AREA.

L Noma of Crep.

- 1905-06. 1806-07. 1807-08.

Junr 6 i} ¥
: Baj:n 5 5 &
2Maize 5 ° & (5]
Rices 17 17 14
Wheat . 15 16 14
: Barley 10 10 i 12
H. Small millets, marua, ete. 5 4 | 7
Gram # ’ 12 13 ’ 9
Arhar 2. 4 4 5
v Trid : : 3 2 r| 3

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 onth 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.
& T-hm= e o we

. It is eaten in the’form of cakes and porridge in the Tnited
: # - x 2
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o Provinces and Bombay. Boiled with milk it forms a light and
pleasant meal for invalids.” '
(2) “Jwar is one of the most important of the food erops ef India; from
o1t are prepated bread, porridge and other food preparations.”
(3)“ Marua is much used by the poorer classes in Western India,
* usually in the form of porridge. It is considered to be practi-
cally wholesome and digestible, B
(4) “ Barley. The Hindus employ barley in the dietary of the sick. It
is chiefly used in the form of saffu or, powder of the parched
erain.”’
Judging from inquiries we haye made, wheat is the food of the higher and

middle classes and a luxury to the poorer. In times of searcity or famine,
when wheat,

gram and juar ave practically the same in price, wheat is "eaten
largely by the people, but in ordinary times bajra and juar arve ihe
tood-materials of the poorer classes and small cultivator.

Makka or maize is also largely used as a food-material. Barle ¥
not to so great an extent as the other cereals. Avhar dal is the favourite form="
of pulse, and a small amount is partaken of daily. g

It is, therefore, only vieht and fair
Tood-materials, bajra, juar, makka, barley
them,

prineipal

(a]

and marua

to the prisoners that these secondary °
and marua, should not be denjed
While they are mot svitable to be used alone, when given
wheat, in the manner we have indicated in the diets sugge
ceedingly wseful in varying the monotony of the wheat diet, and in providing,
food-materials to which the great mass of the prisoners are aceustomed.

~ Inthe framing of the dietaries proposed, we have always borne in mind the -
importance of lowering the excessive amount of carbohydrates and decrea
as much as possible, the caloric value of the present dietaries. ‘While we have
not succeeded to the extent we shounld like, the proposed scales show on the
average a considerable diminution under these headings as compared with {lp
dietaries at present in force, Tf is hopeless, however, to attempt to reduce the *
calories per kilo of body-weight to anything approaching the limits allowed
Europeans, except by a radical change in the whole type of the dietaries. As
we have already pointed out, the carbohydrate element and the heat value conld
be suitably decreased by a large addition to the amount of pulse at
of the cereals. This we consider a most reprehensib
object, as, besides the effect of large quantities
irritation and diarrheea, itris contrary to the eustoms of the people.

So far as we cax ather, from extensive enquiries both in Bengal and in
the United Provivees, it is only insidé_the walls of the jails that evidence cap
be obtained of dal ever being consumed in the quantities to be foun@in the

= - n

along with -
sted, they are ex-

sing

the e:q;nuse
le methed of attaimng our

of dal in causing intestinal

-
a ]
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J dietaries of the jails of Bengal and the United Provinees, The onl y other way
: % g ~of reducing the carbohydrates and heat value. of the dietaries would be to
' - i change from a vegetarian to a mixed type of alimentation.

o (= | w l

Practical considerations of expense puf, such a sugwestion out of court,
> ; besides which, it is unnecessary. -
The dietaries we have suggested are all that could be desived from a protein
- . - absorption standpoint, and while a mixed diet of animal and vegetable foods
would permit of a great reduction of the carbohydrates 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 heen
found possible in the suggested seales,
ot > The only dther point, with regard to the propesed dietaries that we can
- think of as likely to form a basis for eriticism, is the total quantities in aetual
weight of the diets.

o * - -Reference to the extract from the Jail Code at the beginning of Chapter I
: - owill 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 155 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 ensurve the necessary feelings of comfort and satis-

3 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 reduction in weight of the diets is brought about by

o . getting rid of materials in'the food-stuffs that ave not absorbed and which, by
>~ ° 7 _ their presence in the bowel, only tend toincrease 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 diefs of this
and even lower wejghts. The weight of the dietaries of the people outside the

- jails averaged, so far as we could gather, 12 {0 13 chittacks,
In connection with what we have said regarding the neglect of malka,
maize, o Indian corn asa food for human consumption in the jails of the
> United Provinees, we would point out that in Ameriea and in Italy it forms
the prixeipal food dor the majority of the rursl population.! In 1900 one-
third of all the land under cultivaticn in the United States was devoted to

E : ‘maize. The Antericans 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 s
= d 3 Food Value of Corn and Corn Pmd?ctu. By C. D. Wobils, D.8c., T. 8. Dept, of Agr. Bull, No. 208,
o B . :
2 & E ° %
° - I . -
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for the mbst part.corn breads ave of the unleavened or flat bread type, and a
granular rather than porous. They ave usually baked in thin loaves or cakes,
the meal being fixed with water or milk and baked in the ashes® of the fire-
place, or on a hea ted stone or blade of a hoe held over the coals. The method
of bakinaolten gives vise to special terms  fov the bread, as hoecakes, asheakes

e

or corndodazels, Johnnyeake, ete. :
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 tichtly covered
tins. .
The digestibility of foods made from corn has been investigated. Harcourt
states that 74 per cent, of the protein and 99 per cent. of the carbohydrates of
corn-meal mush are digested. ;
From experiments af the Marine Experiment Station the digestibility of
corn-meal mush would appear to be : — | -
Protein 73 per cent., carbohyirates 98 per cent., and available energy
93 per cent. A
From further work on the digestibility of corn bread of different sorts
carried out at the Marvine Experiment Station, the results indieate 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 consequence.’
« 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 undit for
persons of weak digestion.” It is frequently spoken of as a gopd winter food,

but as too ¢ heating’ or ‘heating to the blood’ for summer. Just what these -

expressions mean if 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 nota 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
olasses 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
it may be that corn has been spoken of as a heating food, particularly valu-

80,
able in the winter diet, on accoant of its fat-producing propersies.

« 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 wherc

1 Qur experiments on the relative valoe of wheat and muize in Bengal Jails lead us to the same conclosions

_Beientific Memoirs, No. a7 :
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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 fdods than warm. The most reasonable deduetion from the available
data is that the way corn dishes are prepared and cooked, and the foods with
which they are ecombined 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 seasons. 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 eircumstances and conditions, and the high opinion in
which it has always been held. Scientific investigations have abundantly justi-

ko | |

fied the popular conclusions on the subject.

THE Cost oF THE PRrESENT 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

got the absolute cost per head, all we wanf, in comparing the expense entailed
in feeding the prisoners on the present dictavies and on the suggested scales,
is to take an average price of the different food-stuffs and work out the

- velative 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 jhe week ending 9th November 1910 :—

RATE FER EUPEE I¥ BEERS.
) 1st Class. 2nd Class.
: Seers, Chittacks. ; Seors. Chittacks.
R RRRE AN 8 i 8 9 .
Barley . . . 15 8 16 8
Bt o s 14 14 8
o, * . 4
Arhar . 8 G : : 14 15
Jﬂ! - - - " " m ans 21 N
| A T R S 17 e 17 8
BUndf R ] 12 13
SR R 6 8 7
- Fm g - - e C

i.e., 8 seers 8 chittacks of 1st class whoat can be bought for one ruvee
(36 chittacks equal Useer.j

_  Woods. loc. ois

-
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The Tfirst step is to find out the cost of the present dictaries on the above
Vg basis. Ja oy &
o d We have féund that Diet T is used for rine months in the yearand a mix- '
. : !
] " £ ture of other diéts for the remairing three months.
" . "~ " I 3 3
Costr or Dier E. % B g
Wheat 11} chittacks . . : . . . 127777 annas,
Gram 2} . . . . . . 0-17241 anna.
Arhatt ) cliftaolc. B. o L o s P0BOBE.
151684 anmnas per man daily,
' B 3 o a
§ Therefore, for 275 days would be 26:0706 Rupees. ° 3
CoST OF A MIXTURE OF OTHER DIETS FOR 90 DAYS. i
The mixture of other diets work out to be— STl
& Wheat 8 chittacks . . - . . « 0-R8888 anna, -F 2
y ¥ Juar or Bajra 5 chittacks . : 2 . . 026974 .
'3 Arhar 1} chittacks . e - . . 0-10000 ,, o% SRR .
' Urid 3 chittack . : . - . . 003545 -
A ar—
# ' 1-20707 aurins.
,r 3-" ) Therefore, for 90 days would be 7-2960 Ruﬂpees - B g
o Therefore, the average cost of feeding the prisomers in the jails of tha; i o
United Provinces, on the above rates for food-stuffs, is 33:3666 Rupees =~ - 5
per man yearly. . = ¥
° - =

Tae CosT OF THE SUGGESTED DIETARIES.

It is even more difficult to work out the cost of the proposed seales as the  ©
prices of makka and marua are unknown. - :
_ However, by taking the average of the prices of juar, bajra and ba.rley
. " for makka and marua we shall not be far wrong.
ey ~ Diet I () and I () should not be in use for more. thahmxmuﬁtham '
m; mr’ ’ 3 :

mmmmmmthtr % % Ol 6
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~ . ° =~ » Therefore, for 3 months would be 7-8382 Supees.

. Diet 1 {f) Wheat, lst quality +. . . . 193530 annas. ,
t A Gram : : = : " . 0'10844 anna. a 2
S 2 Al QNN e = 0T

1w
‘ (s o L] -]

-

- L %0 1-41016 annas per man daily.

- ol -

Therefore, for 3 months would be §:0202 Rupees,

m Diet II series may be taken as represented by . 2nd cereal g
Arhar . 2

X { Wheat . 8 chittacks.

» e
L]

5 il . Dier IT SErIEs.

o - ° . Wheat, lst guality . % : ; : . 0-94117 anna.

i E ‘ 2nd eereal B . % . : ; . D21818
1 ¥ Arhar . - . . . ; y 0:14285

e -, L2 -]
—_—

n

N o 1-30220 annas per man daily.,

Therefore, for six months would be 14:8939 Rupees. Thatis, on the current
price list given, the cost of the present dietaries works out at 33-3666 Rupees
“per man yearly ; while the cost’of thessuggested scales works out to be 307523
Rupees yearly. So that, on this basis there would be a saving with the suggested
- scales of 2:6143 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 Yncreasing
~ the cost to the State. We have already shown how very much superior .'o
®  the proposed dietdries are to those at present in force ; except in the case of :
Djet E there is no comparison between them. Yet, by arranging the several g
 food-stuffs available in 2 judicious manner it has been found possible to reduce . .
~®  the cost.of the dieting of the prisoners (taking the average number of f
. : ners 1n the United Provineces at 38,000) by upwards of a lakh of rupees s
_* per year. . . » : i
) We need h_g;r;tﬁy say that we worked out the proposed new dietary scales
from a physiological standpoint,, fixing the quantitjes of the several o
‘according to the nitrogengus refjuirements of the prisoner and that = By~
i cost was mﬁ'éta.l_ggfu--intgmnsid'smﬁgn;at all. , g Tl o SR

kel P s » ok
" ALl E g

#a0 *?




2 "~ CHAPTER VIIL
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 faeces 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-logging of the tissues, to qn'eata_-
thirst and cause diuresis. With regard to other effects, pathological in natare -
we brought forward evidence 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 calt 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? i

The quantity of salf 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 investizations in the different
jails of the United Provinces this quantity—Il0 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 dictaries 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 Provinces and Bengal. e e

1 &eientific Memoirs, Ne. 87, Chanter IV.
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II—The Average Quantity of Urine Secreted by prisomers in the Jails of the
P United Pruvim =
We found in Bengal jails thai the average quantity of urmc passed ‘was-
s consistently high; that the amount depended on the salt content of the B a
v ? dietaries, and that rice appeared to exert a diuretic influence, this “influence .
- ., _ béing more marked with Burma than with country rice. . 2
gt 2 i Tii cold weather the average amount of ~urine passed on_the full Bengal
jail dietaries was quite up to 2,000 c. ¢. per man daily.
e What is the average secrction of urine by prisoners in the TUnited
A Provinces on the full dietaries ?
m
e 0t R | (a) On Diet E. s 3 . e,
" it " Wheat 2 : » 114 chittacks. - L :
g CRE - Gram . . 2 el S 10 grms, NaCl added to- i
TR RS Ao . . o1 hittask, diet. ;
) I o Vegetables % . . 3 chittacks.
S Agm . . . 10 men observed for 10 days passed 90,900 6. . |
5 : Naini . . ol D h LA " 209,690 c. e a
i . Bepares . . T e R TR e ,, 63,850 e, c.
é T L - ] 2 T T By e 47,470 . c.
. 'I'I_mrefure an average of 1,505 c. c. of urine was passed per man daily. "
: - F SN
o0 P 5 = / A
i o b e f A (t) Diet E.
s . On Diet E, when the wheat was reduced to 10 chittacks.
e G
= g . %, Wheat . . 10 chittacks
L:_,, I Gm " [l L] - W 2’* - 3 lu grmsl N&Cl ﬂd’dﬂa o
". Aﬂlﬂ' 8 & M - . 1.°ﬂhitmﬂk tﬂ diﬂ’t. &
: Vegetables » . s . J chittacks .
b & g 7
: o Agrm . .10 men observed for 10 days passed S7,650 ce. o Sas
B Maini o 210, o, 6, o, 182,530 e 28
LT TR PG s £ T o 350 gy ?510_50 : ;

L
808 B02%0 e
E 97930 e

1 Fl

e =1 =1 o
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b . a
i . (¢) Diet 1/2 (E+F). =
Juar . et . b} chittacks .
i Wheat . . . . . ﬁi " 10 ‘g[ms. NaCl added
. . L ot SRS R S to diet.
I .'_- L L #Ilhﬂ.r - " » - - 1 chiﬁtaﬂk . 2
q BE . Vegetablee . : - . 3 chittacks =
el Agra . . 10 men observed for 30 days passed 307,570 c.c. 2
’]' Therefore an average of 1,205 c.c. of urine was passed per man daily.
(d) Diet A.
v Wheat . TR . 11 chittacks - =1 D
Barley ! o . b e . 10 grms, NaCl added " ;
Arhar . - - : . 1 chittack to diet, ) " g
i Vegetables i r Ra e e Bolntfanke - o ta
ke s ~
| " Mainpuri Jail . . 10 men observed for 19 days passed 186,650 c.c. =it = 3
T ‘Therefore an average of 982 ¢.c. urine was passed per man daily. Koo
" P "n
(¢) Diet G. _ 0 -
s R M el S e 3
-5 il e (b RS R S5 rEE 10 grms. NaCl added
:': Arhar . . : : . 1 chittack to diet. o
Vegetables . . . . 38 ghittacks . ® e
MuinpusiTail . . 10'men observed for 10 duys paseed 212,380 o0, of urine, &~ 2t
‘Therefore an average of 1,117 c,c. of urine was passed per inan daily. - 3
)
bEs - o (f) Diet B.
o -] .q_,'s s

5 . ; 4 . 12 chittacks & & o !

h -?! -~ . = « . 2 1 { 10 grms. NaCl me’ﬂ ¥ " -

= S s . 1 chittack { todiet. - = k
: R AL S . 55

ed 181,650 c.c.

10 men observed for 10 days pa



- i6s

(9) On other diets in which the total qﬁnﬁty of dry food-materials made

ey up 18 chittacks, the amount sanctioned by the Jail Code.
(RS HapaSier, =8 0 50 e . Sichiblagks :
U S i s 10 grms. NaCl added
TUrid ; : - ; T Aok
Arhazr® . . . & .1chittack o aes 48

L2

P Vegetables : 5 s . 3 chittacks
Naini Jail . . 10 men observed for 6 days passed 89,710 c.c.
(i) Bajra . . . : . 4 chittacks

Wheat . s : AL 10 grms. NaCl added
. Arhar i ; - . . 2 2) to diet.
.VEgEfﬂblBS . . . . 3 »
~Naini Jail : . 10 men observed for 6 days passed 122,080 c.c.
(i) Wheat . : - - . 6 chittacks
Bajra . . . . A | 10 grms. NaCl added to
2N e R e D . diet.
- Vegetables . . 3 A e
"®  NainiJail . 10 men observed for 6 days passed 93,750 c.c.
e r vl Whest - . : . . 5 chittacks
i Juar - . x . Sl e 10 grms. NaCl added to
2 e Arhar . - - : =EhE diet.
AT ~  Vegetables . - . e
a . Benares Jail = . b men observed for T aa.ys 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 uringé passed by the prisoners of the United
: +  Provinces on the dietaries sanctioned for use. None of these observations
» ~_ were made in the hot weather; those in Agra Jail were carried out in October
whlle the weather was still comparatively hot, otherwise the average quantity.

* of urine found to be excreted may be tiken to refer to the cold weather.

_:r.: o -.;,I'i‘
*
L
h]
-

9 The quantity works out to be :— ;
(a) 401,910 c. c. 5f urine divided by 267
. ©) 492,090 c.o.p, »  »  n 204

B ST ot w0 o w 300
{d) 186,650 LCin  w ET » 190
(e) 212,320 c.c., o A TR0
(f)151,850 copy » g n 100
(@) e R ) | i

s 2,030,040, c. 5, 1,56 :
Bﬂﬁe.o.ofmawmaildﬁiy,

»
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This i a very much smaller amount than that found” for the qmntlty‘ p ,
of urine passed by prisoners in_Bengal jails, which we have scen to average overs ° 7 -~ =
2,000 c.c. per man daily. We haveno doubt the difference can be satisfactorily > -
explained by the.much lowersalt content of the dictaries of the TUnited Pro-- 'j
o - 7 vyinces and the entire absence of rice. = S i I'i
IIT—The Excretion of Chlorides in the Urine. : e :
The quantity of chlorides present in the urine was estimated in all cases 1
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- o
grms. of salt were added. s
. o R : 2 1
- {a) TeE QUANTITY OF CHLORIDES EXCRETED IN TEE URINE WHEN 15 GRMS. - o F
0¥ NACL WERE ADDED T0 THE DIETARY, | SPRES T R __E
' : Agra Jail. A 2
10 men observed for 9 days excreted 1,126-4' grms. NaCL e
! o a7 ST 5 L R J
, T el e aaTi LISETE o0 iy ) '
10 5, 3 e A LR L1876 4, iy L v e S
L fen oo ARDN oS 1,2196 4 e :
s 5 i 1S " 10394 ,, t =
105 . A 1,1520 i g .
1“ » B n 1" ] n 1 235 5’ L n | n
Therefore, an average of 1192 grms. of chlorides was excre’red per mam. - e
daily, or 79°5 per cent. of the added chlorides of the diet. B e
o : {#) Tne QuanmiTy OF CHLORIDES EXCRETED IN THE URINE WHEN 10 GRrMS. ~
e oF NACL WERE ADDED T0 THE DIET.
ey v S #
. _ (¢) Mainpuri Jail, e : -
10 men observed for 6 days excreted 464'6 grms. NaCl - - » Ty
'i’; o 10 1 2 i 6 , 13 dBBY pame 0 @ A oo : _
. 10 » n e S n, o r 602-7 4, = n i P
lﬂ » ) ” 6 . » B2L4 0 . y oa h_ =
10 5, » a0 T Pl R s ol
e R R 70T M v 3

herefore, an average of 8:28 grms, of chlorides, or 82&8 IJ’e.r nent, of the-
f"“-__:nﬂes_afﬂlaﬂmt appeal:s in the unng,. | 3 LT
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(ii) Benares Jail,
6 men observed for 7 days excreted . oo . 8560 grmes.
6 EL] + ” 1" 0 2 : 3w " . ' I . . 3050 a3
6 n " T noo* . . . , 481, n
b5 " Sk ) TR . . . . B2BBG 1y, g
6 1] 1] i) T 1] 1] . . . . 369-0 T &
5 2 n B ) n . . . . 9588
5 ) E}) 1) 6 ” n " g . . 262-8 T
6 n » ” 7 tE Ho# * L] - . 387-1 ,,
6 F1 n 1 6 1 13 0 g . 3117 "
5 L1} n £ T n n " . M 3'}53 7
5 n n »” 6 1 n » 270:8 o
3 . Therefore, an average of 871 grms. of chlorides, or 87-1 per cent. of the =5
' -added chlorides of the diet, appears in the urine. :
5 By taking the average of these results we obtain the average amount of 4
3 - chiorides passed when 10 grms. of NaCl are added to the diefaries.
. © " () Mainpusi Jail . 10 men observed for 39 days passed 31477 grms.. > A
2= ¥ (7) Benares Jail . 5 men observed for 79 days passed 3,441'2 -
J Therefore, 6,5688:9 divided by 775 gives the average amount of chlorides |

- - ‘exareted per man daily=8502 grms., or 85:02 per cent. of the added chlorides
? ° -of the diet.
hese results with those obtained with Bengali prisoner

: Comparison of t
shows a lower percentage of the added chlorides of the diets absorbed.

b &4 ) Thus—with 15 grms. NaCl (about) added 88 per cent. appeared in the urine.
I‘ ; ,, 10 i i 1" EE 90. FI £l "N 2
f pEE e S The explanation of these differences is to be found in the qualify of the |
K : o ealt in use in the two provinces: the figures for the salt intake in Bengal were
2 - correeted to show the neft amount of chlorides given with the food, while those

of the United Provinces show the gross amount.

L3 -

IV.—The Quantity of Feces passed by Prisoners on the United Provinces ;

|

|

& Jail Diefaries. : 1

(6) Diet E. - |

Wh&l!- . ] . " . . . . . 11* c‘hitta.uh+ .

Gﬂm B . . g * . . - . 2& ” % oy "‘J

o m : ; . . . . . . . a 1 chittack,



Agra  Jail
L1 ¥
Naini
Benares |,
le »n
Naini . ,,
Lucknow ,,

Wheat
Gram
Arhar

Vegetables

Wheat

10 men observed for 10 days passed 109-50 Ibs. )

5
10
i}

]
]
8

"

L

»

"

-

Therefore, 477-91 divided b
man daily=136 lbs., or 21'76 o

-

m

EES

n

y 851 gives the average quantity of fwmces per

168
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A

n : ﬁ LE ]

¥ B i¥

PR
"B

n

(¢) Diet E.

L -

() Diet 1/2 (E+F).

(1]

n

"

w

]

6045
16750
3545
3372
2504
3525

"

L]

"

L1

a

11} chittacks.

n

1 chittack,
4 chittacks,

L

-.||I

qﬁrdinnrjr Jail
sample  of
wheat.

-

-

-

wheat. _

o

First quality of -

-

Benares Jail,—Five men observed for 7 days passed 34'65 1bs.=099 fb*,
or 15°84 ozs. per man daily. i
The contrast between these two results brings

. out very clearly the t
difference a good quality ’ i

of wheat makes in the amount of non-
residue that has to be dealt with by the intestinal tract,

5 53 chittacks,
Juar . ot a
Gram . . ; B
Arhar 5 1 chittack.
Vegetables . g 3 chittacks.
Ten prisoners observed for 10 days passed 10875 lbs., or 1087 1bs.=17-39 ozs.
per man daily. L
(d) Diet A. =
’Whaa’# 5 . = 11 chittacks. °
Arhar '

digestible- = ~ T

e B




o on
g » Barley” e e S 11 chittacks.
" 1% v - Wh'&n‘t " = L] L] - - * L. " . '3 L \ iY]
:;'-g = 5 Arhar : : ; - - - 1 chittatlk,

13.*' Whvtitlas e RO DR w0 &8 chittenls
L i - f
I'i-.

i

f- .' ° e Ten phisoners under observation for 19 days passed 24130 1bs, =127 Ibs., or
s, 90-32 ozs. per man daily. =

(-3
ey (/) Diet A
L5 = r -
s 5 Bajra, L R LR
O e R o S L N s . T
& R T e SR e oAk
‘ d o : o Vegetables . . . . - g 3 chittacks.
'* il rn [ 3 - - &
Ry ~ Ten" prisoners undariubservahpn for 10 days passed 1325 l1bs.=1325 lbs,, or
-+ = 21°20 ozs. per man daily.
. > A b‘;. TS
- % .. F o ' - " '
% 3 () Diet F.
r I- v Jm " . ] s " . . . 11 Ehiﬁfnﬂks.
| P Urid R e S e e B T i
lnte;e ® Arliar SRS SR BEE S s T Tichitkaek:
5 g 4 e e R ) S 3 chittacks,
- =¥ n

X _ Five prisoners under observation for five days passed 4810 Ibs.=1'924 lbs,, or
W?& ozs. per man daily.

) Gthar diets in which the tnt.al quantity of the dry food-materials
made up 13 chittacks, the amount sanctioned by the Jail Code.

8 chittacks.




(¢5) Bajra T T B R S T

4 B
T b R ) e S i A el g .
.i-'.l.,'!']:lﬂ.r . . .. . - . . 2 1 ; =
~?egetn,h'l+13 . SR : S ; ; 3 G - ,
Ten Imsglmrs under observation fur 6 days passed 93'07 lbs.=1" EE- 1bs., or 2480 " o1 J
ozs. per mar daily, ; g
0 Bajrc. . 7 chittacks. ° S o
Wheat 5 : : i "
Arhar 2 o
Vegetables 3 i 3
Ten prisoners under observation for 6 days passed 86:33 lbs.=1"kL lbs., or 22:98 2
ozs. per man daily. e W
(iv) Wheat N G R W NN el o R o
oty Mo S TS I Ay | R MR
Vﬁgﬂm‘b]ﬂs . . . ® . " - + 3 FE] Q 9 . Lo
Four prisoners under observation for 6 days passed 369 I1bs.=1-496 1bs; ur -
23-63 ozs. per man daily. 5
(v) Wheat 5T A e A AT Gt L i
Barley : P’y ] 5 - . i o N el e
Arhar ; : PR 2 1 chittack, e
Vegetables . s . - W . . 3 chiti;mks. -
Five prisoners under observation for 5 days passed 3428 1bs.=1'371 lbs., or"_
2193 ozs. per man daily. - il |
Lrg = : "h-'-'f.
(vi) Wheat 50 T e A R R T s
Juar 2 = 5 : . : 3 Tl F -
Arhar . . . . " . . . 2 " - ¥
VITTEIITT oy - Mt S S I e ey e ,,

Five prisoners under observation for 5 days passed 34 90 1bs.=1:396 Ibs. . OF

Eﬂ» 33 0ZS. per man r.lzsul;;ir & 4
{m‘q Wheat x o - 8 chittacks,
Barley . o o GESENAE
%’hnn : S 1 chittack.
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dc=ls \ By summing up these results and faking the average we obtain®a fairly
. true measure of the weight of fresh fmces passéd by the prisoners of the United
T . Provinces when on the full dietaries sanctioned. ; : -
: The amoupt works out to be:— E TR " .
. - * _ = :
iy R ta) 477-01 1bs. freces divided by 331 . &
o I TN : (e) 10875 , wooa 100 & x
b ¥ e » (@) 22080 , A, 100
] 24130 " 1 » " 190
- GEIASRED. o s T
A in 4510 ,, TR 25
f “ (4) 39883 , . S
whicl- means 1313 Ibs., or 21:00 ozs. of fieces per man daily. - L.58
i Ay The average weight of fmces passed on the jail dietaries of the United
i Provinces is 21 ozs., an amount greatly in excess of that excreted by Europeans, =5
B A ® ahd higher even than the weight of faeces passed by the Bengali or Behari.
e V.—The effect of an Increase or Decrease of the Wheat in the Dietaries
. : on the gquantity of Fresh Faces passed.
| Under heading IV (a) we saw that with Diet I an ayerage of 21'76 ozs.
[ 5 d " of fwces was passed per man daily ; what is the =ffect of increasing and decreas-
' ing the quantity of wheat in the diet on the weight of fresh freces excreted ?
L : -
2 (a) Increasing the Wheat.
| o @ Wheat . . . .» 13 chiitacks
— X G s Sl S N e
ET - s L hn;; . ’ ; 1% chit;ack Grdim;:ry jail eample of wheat.
R be ? Vegetables . . . 3 chittack s
O o e Agra Jail 10 men under observation for 10 days passed . 121:85 lbs.
e < r = -
‘ ETS n 5 ” 1 1 Bixy 7 11 1 = 6746 1
. Therefor , on ap average 1°40 Ibs, or 2243 ozs, of moist feeces are passed . a
~ per man daily on this diet. This result should be contrasted with the average i
of the first, two observations, given under IV (@), on the same prisoners in .-
Agrd Jail. Thus:— - . P
A . . |
. Dict E.+13 chitacks of wheat A Dist E.
‘AgraJail . 2243 ozs. of fwces passed.  20°12 ozs. freces passed. Vi
¥ i e L a . o~

increase of 11 thittacks, or about 3 ozss*of wheat in the diet
of 231 ozs, in the weight of the corresponding faoces ex-
DA ;
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3 , ; (b) Decreasing the Wheat, st )
; o
Wheat - & . 10 chittacks, . aar
. Gram. " . R e e : 4 @
3 el L 1! ul:itt:;ck }Drdmnr:,- jail ea..rilpla of wheat.
i ' Vegetables . . X . 3 chittacks g -
. Agra  Jail 10 men under observation for 6 days passed . 5550 lbs. V ek =88
i E1 5 » n ‘” » ? LL L . *TI"'E’ aa X
Naini RO o 5 Ees o . 8900
Benayes ,, 8, o i B, i . B8TS
7] w D ” Bt w b 4 -.-: . 9l
Eh 1] 5 S 11 ” LH] 6 " ” . 3550 "
Therefore, 30460 divided by 251 gives the average weight of moist feeces per
man daily, equals 1:213 1bs,, or 1940 ozs., passed on fhis diet. -
Contrasting this result with the average weight of moist freces passed.on )
Diet E, we get :— . 4B
Dict E. Diet E. leszened by 1% chittacks of wheat.
21:76 1bs. of freces passed per man 19:40 1bs. of fmees passed per °
daily. . man daily. o &
: 5 | 2
i So that, a decrease of 1} chittacks of wheat, about 3 ozs., causes a decrease of
: 2:86 ozs. in the weight of the cerresponding freces excreted. B 5
‘We may conclude, therefore, that with ordinary jail wheat the weight uf
) the moist fieces passed, with Diet E and its modifications, varies direetly
i with the quantity of wheat in the diet. Eih
1 What is the effect of reducing the wheat by 1} chittacks when first ¢ ahty Sy 9
L3 wheat is used ? ! . ' Sk
Ay B - e e o L T 5 ; i .
) Gram . . 0 . . . i'i' 1" t; i -
. Sl T RS R e el e e R
P Vegetables . . . .. . 3 chittacks
: o
Benares Jail . 5 men under observation for 6 days pagsed . 2731 lbs. * -
e o i el " il e n . 25-2@ o " -
=" ercfore, on an average 0:891 Ib., ‘or .25 0z, is excreted per man dally, .
' ﬂ}h:-smu]tshuuldbemntmbadmthfhatﬁhnwn under IV (2) whema IimtE SRR
mﬁhﬁmﬁgﬂﬂlﬁfﬁf*ﬂr eaf was inuse. Thus:— ) ':;h J LT

Dict E. lessencd by 1 chittacks of wheat. o
. 14495 ozs. of fmces paase& B“
'?‘.‘ mm daily. . 4
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. ,wo 1, a deerease of 1} chittacks, or about 3 ozs, of first clals wheat
. cause. a decrease of 159 ozs. in the weight -of the corresponding fweces

. excreted. With ordinary jail wheat the lowering under the same condition -
. was 2:26 ozs. of"fweces, again showing how very: much less waste there is with a " -

’ ke s good class of wheat than with inferior samples. o

N . ~ Numerous other observations on the weight of moist fiecés passed on vari- : "
i_ % =« 27 ° ous diefs were carried out, in fact weighments of the feces were done in every
" observation made on prisoners. The results show :—

.

R (i) The large mass of freces passed with diets composed of the food-stuffs
b 3 in use in the United Provinces, The average weight of moist

* freces excreted by prisoners on the full jail dietavies is 21 ozs. per
s aman daily. cin o
. » (i) Decrease or inerease in any one of the food-stufls entering into the

; : : composition of a diet is accompanied by a decrease or increase in
&> o o the weight of the corresponding frces.

¥ " . (iif) When first quality of wheat is made use of —the dietaries being
: similar in all other respects—the weight of moist fieces excreted
) o is considerably smaller than when the ordinary jail sample of a
' wheat is given. For Diet E the comparison is as follows :—

[} r -~ e

Benares Jail. s

. Ordinary jail wheat - . . average weight of fieces 1572 ozs.
First quality wheat - SR » W LB

. (ws The maximum average weight of feces excreted in any of the
. ~ periods of observation took place when the total quantity of
- pulses enfering into the dietaries was high. See IV (g) and (%)
{t'_:?) also VI (i) (w2ii) and (wwiv) of this chapter. @

f VI.—The Average Amount of Nitrogen excreted in the Faces of Prisoners e
Wi SN when on the Fall Jail Dietaries.

(@) Diet E. ¥
5 " ° o @

. | I . 11'} thftﬂﬂkﬂ o8
. IR Ry -"_#g 5 i lﬂﬂtbﬂ-ﬂk 9clsre s snple ni;thm'
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S et
» Weight of frces. Nitrogen of foces. e ¢
Agra  Jail 10 men observed for 190 days passed 109:50 Ibs. containing 50690 grms, "
A= - » R ¥ el 5 s G605, £ 20604 ,, "
L .-;-i Naini L -ln 2 ne o 10, » 16750 ,, 3 50540,
If';-f » - % B-annraa i= 6 EH EH H z G 3 » 33545 » EE 19666 3 1 s
: i "F' ﬂ}l 5 = EL] a1 n ﬁ E1 i5 ] 3‘3.?3 mn ] n]'ﬁa‘] q' ¥ =
2 - L e R e R T e
Lucknow Sy » P 1 3525 ,, I 128:58 -, S ARER
Therefore a total of 477:91 1bs. of moist freces showed 1,914°46 grms. of nitrogen.
oF The average amount of nitrogen in the ficces, therefore, works out to be 0:88
per cent.
,?:..—"-—-—.* Lo} ks ~
: (b) Diet E. ; -
£ s Whattoh . &« o h. . Alkaliaeks 1 ¥ S
Gram ., . : : . 8% = : Z n
: O o O Uikt | ek of wheat - A
Vegatables - 2 . . & chittacks 4 Z
. Benares Jail—5 men observed for 7 days passed 34°65 1bs. of foeces contain- - o
ing 151'27 grms. of nitrogen, which works out to be 096 per cent. .
r o & &
1:}' A (c) Diet 1/2 (E+F)
.;:'.;._n Whﬂﬂ-t ® - . ® L] '_I N ! - Ll 5& c‘hitm‘kﬂ« = :1' wR
‘='_;:_ Juar N - : s . S o u ibg g G
:‘;1"-. Gﬂm ® = - - - - - . & gi 2 ;s L i
1 PAThAE s =, 5 : ++ + . 1 chittack. i
v _.L : VBgEhbles . - . . . . 3 thttﬂ.cks ' °
S Ten men observed for 10 days passed 10875 1bs, of freces containing 588'57
e grms, of mtmgen, which worlks out to be 119 per cent. . &

(d) Diet A.
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; (¢) Diet G. ,
Barley ® : L : : = 11 ckittacks, =
e S Tl N LT SR S . R i
et o R S R R . O e 3
VEg'Ehlmﬂ.‘! ¥ . . . - . » . S-Chittag:ks.
¥o' ' e prisoners under observation. for 6 days passed 743 Ibs. of fseces containing
30524 grms, of nitrogen, which works out to be 0:905 per cent.
(f) Diet A,
- 5 - i
Bajra + . - . 2 . E - . . 12 chittacks.
L TR et S |
S B JArbar . 4 Sl o s . e = e o chittack:
*  Vegetables - ez . " . . & chittacks.
.Ten irris-onm-s under observation for 10 days passed 152'50 Ibs, of fieces containing
® 645°08 grms. of nifrogen, which works out to be 1'07 per cent. 3
!..' R *
l..‘ 3 o S | g - L
. . " (g) Diet F.
5.5 - - "
Sy 3 Juar - n ¥ . : . . : . 11 chittacks.
g S SR N A R e N R e
W% Arhar . : ey L : ! .1 chittack.
Sber. Phcebihiee S COWEN L o 9 chittacke.
. Five prisoners uader observation for 5 days passed 48101bs. of freces containing
151 89 grms. of nitrogen, which works out to be 0'83 per cent.
AP (B) Other diets in which the total quantity of dry food-materials made up o
pe 1 & & 13 chittacks—the official amount—show the fo]lawmg results :— ) o
..I = g ’ 2 e
A eret] - 3
B e . o e e 8 chittas, | 3 .
T _,._ -mk . = A . - - P 1 - - + 3t 5 - -
'l U ‘ﬁﬁg = ) . B g . 5 o o o . ':.;..
: - m ;' . .... .-... .: . i . B ! 1 chittack, &i'- e

. 4 chittacks.
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% Bajra : . i - - . 4 chittacks. . ~
Wheat a : i 5 : A . R P T 2
Arhar . R ; . . . . L on ) a
1rﬂg.ﬁtﬁhlﬂﬂ . £ . . i . . . 3 a9 b L
Ten prisancrs under observation for 5 days passed 77:57 Ibs. of fxeces containing B
24547 grmd. of ritrogen, which works out to be 069 per cent. )
ti¥, ' Bajra i . r . . - . L 7 chiitacks. ® g iC 5
WI:I-E“-{' ¥ - e T . . . . (i ir
Arhar i i : . A . R 2 i
Vegetables &
Ten prisoners under observation for 5 days passed 72-08 1bs. of fmeces containing
26293 grms. of nitrogen, which works out fo be 0-80 per cent. - % 5
. Wheat . . . : . ' . ; 11} chittacks.
G’mm . . . . - . . - ﬂi 1 = ..n =
Vegotables . - . - : : : 3 3 n : n o
Four prisoners under observation for 6 days passed 35:90 1bs. of freces cl.‘.ﬁnfa-mmg
119-33 grms. of nitrogen, which works out to be 073 per cent. &
T b e R R N S T -.
Barley - S s : : P i [T ol N
Arhar e R i S LR S e |
Vegetables . 5 : : : : . ‘ 3 chittacks. ot 3
Five prisoners under observation for 5 days passed 34°28 Ibs. of fmeces cnntmn- ﬁ
ing 116:58 grms. of nitrogen, which works out o be 0-75 per cent. A £
o g e C T SIS g - < B e A
Juar . : : ; : : : BT . = 3
Arhar : 1 . 5 : . 3 5 o5 ot .
Vegetables | - : ket - : L .
Five prisoners under observation fm- 5 days passed 3490 1bs. of freces contain- $ 2
ing 18475 erms. of nitrogen, which works out to be 0- 85 per cent., - A |
Ve s i e e T ey A
a7 S G e S S I SRS ST ) (T | § i)
DR A S T Vs .1 chittack. P B
Vegelables *.. . ° . o % . 38 chittacks. 2 S .

©y B
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By summing up these results and taking the average we obtain a fairly
true measure of the average amount of nifrogen eontained in the fieces excreted
by prisoners of the United Provinces on the full jail dictaries sanctioned, It
will be evident from the results shown in detail above, that the percentage of
nitrogen in the fieces varies within very narrow limits whatever the diet may
be. We called attention to this in the work on the Bengal Jail ‘Dietaries, in
whichralsa the variations of the percentage of nitrogen in the fmces were emall,
even with absolutely dissimilar dietaries,

How do the results of the investigations work out ?

(a) 47791 lbs. of moist fces contain 1914+ 48 grms, nitn}gén.
f*"‘"} 3465 L R IR » tE] 15127 1 a3
(e) SIS o 5. 5 T # 55857 1 1
() : 8380 5 » n et a17-64 T 1
(e) “430 ,, , ” 1 ” 30524 n H]
() 13250 ,, , 5, T ” 64508 n "
(7) 4810 ,, , 3 ) 15189 3 EE]
(4) <. %600 ,, , 1 3 343°08 7] "
(%) ds. LSt 5 5 " 1 24547 ] ]
; (&) ves. 7208 ,, ,, 7] ” 262-93 ” 1
(%) dv. 3590 , ,, , Moa om 119-33 " 1
{":'] . o425 noon " i 11658 13 T
{Avi 3400 , ., ” ” 13475 i 2
() vsi.. 3510 ,, L, o, e 15655 ‘o) 3
Therefore 1,308:34 ,, ,, ., o 0 5,482-834 s <

Therefore 1 Ib. moist fieces contains 4:19 grms. nitrogen.
£.e., 453°70 grms, o ) me ol T %

Therefore, the average percentage of nitrogen in the fmeces works out to be
0:92 per cent.

As the average weight of fweces jassed by prisoners on the full jail diet-
aries is 21 ozs., - gives the average amount of nitrogen excreted by

i
prisoners in the fieces per man daily : this works out to be 54993 grms. of
ritrogen.

We have shown ia 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., 54482
grms. nitrogen on the average are excreted in the feces — a figure approxi-
mately identical with that determined above, viz., 54928 grms,

Numerous other observations were made on the amount of nitrogen passed

in the fmces when diets were given in which the several quantities cf the
= ; i
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"l*‘ different food-stuffs made up tota]s other than 18 chxtt.u.cks. We shall gnre -
some of the results and see whypt deductions ean be drawn from them. i s
& (#) Other.diets in which the total quantity of food-material: was either i -

i
. c greater or less han 18 chittacks. : -
. m 4 *  Five prisoners under observation for five days. £
*

Arhar 7 i - A i . . 5 2 n
Vegetables . . . = . . ; 3 I

T R P S ¢ > 2 o (R & i
Total quantity of freces — 27-38 1bs. containing 9457 grms. of nir.mgén.

Four prisoners under observation for five days.
77, Wheat . . : g . . e . w 11% chittacks, P 3

; ToRT A i TG -y ad S s e o J :
VEgEtahlES'...----a,, & 1 -,

™

Total quantity of freces — 31'47 Ibs. containing 83:26 grms. of nitrogen.”

Five prisoners ﬂmier observation for siz days.
1it. Wheat J . . . 4 i ; . 11% chittacks. (= 5 0

i GTI-]II i 5 . - . . - - ') »
g Vegetables QRS S e I R o R R

£ :_‘- ‘Total quantity of feeces—29'85 bs, containing 125'14 grms. of nitrogen. 2

~ i - o ¥
Five prisoners under observation for five days. ~

S VEheal R e e e L s G Teiibcls o

.&Ihﬂl‘ - ® - - e L] L] L) 2 a3 :‘ o '8
Vegetableﬁ . : . . . . : 3 o 1

o
|

Total quantity of freces—-29'69 Hm containing 110-37 grms. af nitrogen, ° ety

I !
=]

Fiue prisoners under aﬁm'ﬂahmﬂ:r five dayg. ) ay

- = L3 = L | . -B Eh.lﬂﬂﬂh. 5 >
5

1 chittack,
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Five prisoners under observdtion. for six days.
vi. Wheat e e AR e AT AR P b
3 B‘a'l'“!q . . . . . ®oa F . . ﬂ ¢ % k "
R o Arhar T e e e R T 4 -
i Vegetables S A L O z
Bl Cw I 2 7
i vy Total quantity of freces—39'44 Ibs. containing 14817 grms. of nitrogen.
" e . Five prisoners under observation for five days.
By R D R
B S e R S
5 R e L R BT &
. -} = . i 3 %g&tﬂb]ﬂa - . - 9 s . . '3 1
gy 4 . . Total quantity of feces—39-50 lbs. containing 149'52 grms. of nitrogen.
| e e "
¥ i, ?
> Five prisoners under observation for two days and fousr prisoners
= Jor three days. 2
A B W e R SR E T R e, O RS,
oo o BH-JI'H- . i . § . & - .4 o
‘: . ﬁrhu - - - - L] - L] - R 1]
. r e RO R e 8 2
- Total quantity of freces—28-70 Ibs. containing 112°67 grms. of nitrogen,
S L3 - "
ity . Five prisoners under observation for five days.
o iz, Wheat S0 O A R B
o ] ..." Bﬂjl‘ﬂ- - L # L] - - - ﬁ i1
s T AT iy L S e e L e -
gL vwmm LR . - - - ] - 3 i) e .
*  Total quantity of fzeces—38'62 Ibs. containing 14812 grms, of nitrogen. S
. e : z=
. :"_ - < - = - \.‘..-.p
& >

Five prisoners under observaticn for five days.
e - - Ll L0 - - 0] - ﬁl‘ G]ﬁtll!:&ki-

= ¥
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L gl S et =3
h'!{i-'"g}: ; ;Fit:e prisoners under observation for six days. A g .
ke . P xi. Wheat AR e L g e B o . : g
5 S Bajra’ ik A e R R T A :
. = ”mhﬂ.r . . = " s - - " E' ) - A B
" - v@tﬂhﬁﬁ . . - - - ] L] 3 1] i
“-’ Total quantity of feces—34:21 Ibs, containing 131'91 grms. of nitrogen. U
Five prisoners under observation for siz days. . “
o zii. Wheat - . . . ¥ . v . 10} chittacks.
. Gram . . " . - . " * E'i ”
ik : Arhar : - 5 " : : - . 1 chittack. 9 a
Vegetables - : . - : ‘ . 3 chitfacks, . -
Total quantity of feces—35'80 Ibs. containing 13852 grms. of nitrogen.
* & 0 >
Five prisoners under observation for siv days. 5 .
o Gwe Wheat o 5 ¢ ml w0 v w108 phitbacks: ST
Gram : ’ ; A . - " . B & i
T Arhar MRS e R el ahitacls SR e
ko Vegetables o T e e e R T B
e ".
5. Total quantity of feces—26°20 Ibs, containing 11178 grms. of nitrogen.
Five prisoners under observation for six days. 2 & Jers ; 2 27
2o.Wheat . . . .« « .« o 10}chittacks. 5 e ,-
Gmm & - . - . . 5 “ E& & g5 - s I."
Arhar . ; : SO ; : .1 chittack. e :
Vegetables N A e i O R p '_
Total amount of freces—38:13 Ibs. containing 151:59 grms. of nitrogen. _
LB - 9
. - w
Five prisoners under observation for siz days. 2
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Six prisoners under observation far five days.
SRt SR U e e B dhitaals X
J 'I:Ia.r' . . » . . & : . + " 'S
; 1__' e 1 A:r&har - L] L] L] = L] L] L] 2’ t” 4 a8 ; 2 [
I. e o vegetahlﬂs T " - . . - N 3" £ .
] : j__--i e T Total quantity of freces—23:77 1bs. conteaining 10457 grms. of nitrogen.
] t. J n
[ | 4 % Five prisoners under observation for siz days.
-1;.'5'i . zvii, Wheat AU e s vy Dichittaskec
o 5 Bajra ¥ . - . . v = & B "
i b Arhar . o el -
X 2 \) s e : o
g }J 2 < " Vegetables . : ¥ . ” . FE .
'!: _ :,‘ . © = [Tetal quantity of freces—26'89 lbs. containing 143'29 grms. of nitrogen. -
. 15 #;- - - )
Ry 'S Five prisoners under observation for siz days.
4 R B W T e Sl o
= ' - JW - L] L] L L w - . S n
=T " Arhar . . . . iy . A,
. Vegetables RS T Tt ot L B
. Total quantity of freces—17'41 1bs. containing 115°45 grms, of nitrogen.
"""‘* t L =
= ¥ o
o T i, Five prisoners under observation for five days.
'*__ wiz. Wheat T gt W .. 8 chittacks,
A * . o I‘Elﬂ.l" . . . - . ... - F ﬁ i)
- i AI].'IE}‘ . . . - 2 . o T, 2 0
s Vegetables R e .| R < .
= -
e T (R i) 2 ] 3 L -, : i ¥
_ ”"' Total quantity of faeces—19'47 lbs. containing 101°24 grms. of nitrogen. *
, : ) i A 'S ®
Five prisoners under observation for siz days. =
. iy 1 i
o Ta & r N . - - " Eﬂhﬂm
e - s o & i 8

6

il




I, - e |
o - Ll - -
ot "
o
& B - L B > : ; ¢
A ' 2 . {
- - *" - L+
182 " ®
-~ e 2 9 -"
,. . . - L f
Siw prisoners ynder observation for twelve days. -
22i. Wheat R e e A R ey B e o A ]
S o Sep B IS 4 T R S ) ‘
= “?Egﬁtﬂh]ﬁ! . . - ‘i + . - ‘i o e 2 - Nt
Total quimtit} of ficces—46:35 1bs. containing 224'54 grms, of nitrogen. ~ . - - A
Five prisoners under observation for four days.
arii. Wheat : : . - : : : . 5 chittacks. -
J'L'Ial' o - - - ? a3
Und . 5 . . 2 » 2
Gram : . - . . : - 2 P;u o =
Vegetables . - ‘ ‘ - . ' 3 i » ;
Total quantity of feeces—39-15 lbs. containing 145°50 grms. of nitrogen. - =
Five prisoners under observation for four days. i o
zxiii, Wheat 5 . : - ; - ; « 11} chittacks. » o
Arhar . . < . . . . i 13 .=
vﬂgﬁmlﬂ . * Ca . ® . . - 3 " o i (s
Total quantity of freces—23'43 1bs. containing 10050 grms. of nifrogen..
Five prisoners under observation for four days. a
® " o
xriv. Wheat ) : . - - : - . 5 chittacks. ¥ oy " e
l:rm ® . - . 5 ET) = " L *
Elridy: Shdde ~eonsbes 5 guse ey
Eﬂm - . . . W s e . - 1 2 I i - ol - "qu
T%EMI’EE . . - - ¥ - - . 3 " A . ._-J_;“-;‘.'.'
(= o e

Total quantity of freces—85°41 lbs. containing 132:24 grms. of nitrogen, °

Five prisoners under observation for seoen days.
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Five prisoners under observation for seven days. "
zavi. Wheat e b i I B T
Gfam . - . Al : . : o B omy @
Arhay - 3 k 4 e e . 1 chittack, .. "
Vedetables . . . ¢ . : . . 3 chittacks. LA b
i &
« Total quantity of freces—06746 Ibs. containing 230°57 grms. of iﬁtmgea. . 3
Five prisoners under observation for seven days.
BROL et sl o . 10} chittacks.
% Gram . - . . . - v 28 op
Arhar . 3 - i ; 2 1 chittack.
Vegetables ; 5 : 5 s . J chittacks. '
g X = b
Total quantity of feeces—47-42 1bs. containing 189'83 grms. of nitrogen.
. «We have in these 27 observations suficient material from which to obtain R
“a fair]ly irue measure of the average weight of fmeces passed per man daily, the
ayerage amount of nitrogen they contain and the percentage of nitrogen ,
4n the feeces, 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 i
Code. ’
. The results are as follows :— ;
o
% Factor for I =
e
for E:;'bfmf Ihs. grms.




. -
-~ {3
4 ~
Factor for L
H M division Ennmhur Total weight Tatal nitrogon
of prisonors of fnepa. - of frocaa,
for m'?at of 1hi: grma.
& 8] X
il - : u " a0 egep ° 11175 Y
Y % = 30 8813 15154 =
v u o - . 9 a0 285 11907
Ivi . - . i an LR 10457
zvil . . . o 0 a0 2650 lﬁ?ﬂﬂ'
xvili . o . & . a0 174l 11545
zix x - . 25 1947 - 101-24
I . ; - . 80 3300 151'12“?
xxi o o L . 72 4635 83454 -
xxii e o 20 30:15 14550
xxiii W g 20 2343 10050 _ f
xxiv S - 20 3541 13224 » |-
XV - : p 3 a5 5406 19604 B
xI¥l 5 . ! . . 35 6746 23057
xxvii N E LA o 85 4742 18983

Adding these results together we get :—

Factor for division.

Total weight
of fmoes,
Thai:

Total mtmgam.

of fmoes, s
Erms. 2

T8 . -

01774

360597 | -

Tharefora, (1) The average W61gh1i of feeces passed is 117 lbs or 18:72 oza..

(3) The average percent:

tabﬂﬂ'ﬁﬁpé'rﬁ&nta ¥

i:heaa“resu]fs Wl‘l:-h thmie obtained whan tha fuﬂ ;ml drata.rlﬂ.

per man daily. e
{2) The average quantity of nitrogen in the ficces is 4°70 grn:m
per man daily. e

of nitrogen in the fmeces works out

BT
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are both luwarm this is what would he expected as in the greal majority
, &ﬁth&ae 27 observations the total weight of the dictaries was decrcased.
On the other hand, the percentage of nitrogen in the freeces is practically
-identical with that shown by the feeces when the prisoners were on the full jail
ﬂmtams, umé (0-88 and 092 per cent. respectively. s
- This again a.ﬂmlis further proof of the constancy of the relative amount
‘of nitrogen in the freces, however different the dietaries may be.




186
1 CHAPTER IX. y
The Relationship of Food to Physical Developmen..

In our report of the work oa Bengal Jail Dictaries we discussed at some
length thé problems in nutrition raised by Chittenden. We are exceedingly
interested in the question of the degree of nitrogenous interchange essential for
the proper well-being of the body, 2nd 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 conelusion that an
intimate connection 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 '
seale of mankind. We found that, as was the case with the inhabitants of the
plains in Bengal so with the hill-tribes around Darjeeling, variations in the
amount of nitrogenous metabolism appear to be the determining factor of the
ceveral causes that go to relegate, fix and maintain the position of a people;
tribe or race in the category of men. We showed with regard to the scele of
relative physical development, vigour and general muscularity, that the position
of the different races of Bengal was easily fixed. We gave the following list' -

-

showing the position of the different rzces or” tribes and also indicating the ;

average levels of nitrogenous metabolism attained :—

Nitrogen metabolised per kilo
of body-weight.

¢. Bhutias,—Nepalese Bhutias

Tibetan and Bhotan . A : . 035 g
Sikkim Bhutias - . - . o LT

i, Nepalese . ; : - - . 0-18 to 025 grm,

11i. Beharis - . - . . 0°145¢grm.

iv. Bengalis and Ooriyas . s - . 0116 ;

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 investigated has afforded
ample evidence to force %s to the conclusion that, in the growth and develop-
ment of an individual, tribe or race, parsimony in nufrition is, physiologically,
a false economy. ¢

1 Seientific Memoirs, Ne. 37, page 223.

£

. 042 grm. (highly animal diet), _ °

a
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We shall now endeavour to bring forward the evidence we havc been able
10 obtain amongst the inhabitants of the Uhited Provinees of the z0le played
by diet in tlie general development and well-being of the peope.

3 This we shall take up under two headings :—" i,
' ¢ I.—The evidence afforded by prisoners in the United Proviness.
- II.—The evidence afforded by information collected from -regimental

o medical officers and from cther sources.

— Tag EVIDENCE AFFORDED BY PRISONERS IN THE UNITED ProvIiNCES.

: 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.
Confrasted 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 absorpt jon was about 7'5 grms. and in Behar 9'5 grms.
of mitrogen per man daily. The jail dietaries of the United Provinces are
= " therefore very much superior to those in force in Bengal.
. Tt 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 11'286 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.
et | N The poorer classes and small cultivator cannot afford to live on wheat to
- anything like this exteni; bajra, juar, makka, marua and barley are all made
use of in different paris of the Province as the staple food-stuffs, wheat, as
the principal ‘tem of the diet, being largely a luxury. It follows, therefore,
* that the degree of nitrogenous interchange possible must be considerably lower:
amongst the inhabitants in general than obtains with prisoners. Just what
Jevel of protein metabolism the average inhabitant of the United Provinces
o “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 &5 grms. of nitrogen is meétabolised daily. This amount is.
decidedly superior to what was found for the level of nitrogenous metabolism
. with the Bengali and Behari, viz., 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 faod of the inhabitants of the United Provir es:
L ’ r

e 23z
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“The twé principal meals are taken in the morning a.d evening and consist
.of unleavened cakes called chapaiis, 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 bubter (ghi). = Rice is often
substituted in- the central and eastern districts, but is less used in the West,
except by thé well-to-do. Sweet cakes are eaten in the middle of the day or
early afternoon and often at 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 addifion in the hof season. Potatoes are com-
monly eaten in the hills, and their use is spreading in the plains.”

“In 1901, out of total population of 47,691,782, 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.” 1

What evidence is there that the effect of the higher level of pro‘ein
metabolism anongst the inhabitants of the United Provineces 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 inhabifants of the United Provinces are on a distinetly higher
plane of physical development. The general muscularity of the body is de-
ccidedly better and their capabilities for labour 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 "Lctua,]_
quantity of protoplasmic tissues, is also on a, higher scale of aevelopment,

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 'Umted Provinces, the average hocly-‘wexght ef the prisoner may be a-::r,-,eptmi

! Beientific Mnmmrl, No. Si
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to be about 54 to 56 kiles. Taking the average body-weight at 55 Lilos and
the protein metabolism at 9:25 orms. of nitroger per man daily, this would
mean a daily interchange of 0°168 grms. of nitrogen per kilo ¢f body-weight,
as compared with 0116 grm. per kilo of body-eight 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 levei of 11'286
erms. of nitrozenous metabolism show an interchange of 0°205 grm. of nitro-
gen per kilo of body-weight, compared with 0°151 grm. of nitrogen in Bengali
prisoners and 0173 grm. of nitrogen in Behari prisoners per kilo of body-
weight.

It may, ther efore, be accepted, so far as the evidence afforded by prisoners
goes, that on an average they attain a protein metabolism of 0°2056 grm. of
nitrogen per 111}0 of body-weight (a quantity very much in excess of what
Chittenden would consider sufficient, piz., 0012 grm.) ; that the average body-
weight may be taken at 55 kilos.; that thL average level of nitrogenous meta-
bolisin attained by the general population of the provinces is about 0°168 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 Provinces contain several of the different tribes or races that

* have been found suitable for warlike purposes. ~Thus, there are the Brahmins,

Rajputs, Jats, etc,, and others who present the necessary characteristics and
-qualities that go to make up the soldier. We shall have more to say on these
sraces under our next heading ; all we need say at present is that the evidence

" would clearly point to a close rélationship between the level of protein inter-

change a,nd the degree of "physical development to be expected. Practically

. all other expl&natmns that have been put forward to account for the poor
. physique of the zaces on a low level of protein metabolism, can be successfully

met by a comparison of the inhabitantsof the United Provinces with the people
of Bengal. [Early marriages, actinic rays of the sun, sexual excesses, etec., are,
to all intents arfd purposes, the same in the United Provinces as in Bengal.
Climate does differ in the two provinces 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 1eas depressing
than that of Bengad, the difference is not such as fo be able to account for the
well recognised characteristics of the Bengali and those of the fighting races

of the plains of Agra and Oudh. We have nothing t¢ add to what has already

bieen pointed out' with regﬂrd to this except fo affirm a.gam our stroug helief in

the eﬁﬂ&ﬂj’ of aliberal diet, and more paxticularly a Suﬂimeuﬂy liberal degree

! Suuntzgg Memu!u. No. 37, page 210, 1
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of nitrogenous interchange, in the formation and devalopment of those attri--

butes and qualities of mind and body that are alike the pride of llm soldier and

the envy of inferior races.
i

TII.—Tak EVIDENCE AFFORDED BY INFORMATION COLLECTED FROM REGIMEN-
y TAL MEDICAL OFFICERS, AND FROM OTHER SOURCES.

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 Provinces living in the great plain that extends from the sea -north-
west to the boundaries of Oudh. The manners, customs, religion, caste rules,
ete., are much the same amongst the same sects throughout : the climate except
for a greater humidity in Lower Bengal for a few months in thé year does not
markedly differ in the United Provinces and Behar, and early marriages,.
except among Musalmans, are practised all over this area. Yef, we find thai
Bengal provides no recruiting areas for the Indian Army, whilst even in the-
United Provinees 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 material may be no true criterion of
the physical 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 heen some reason why those parti-
cular tribes were preferred in the first instance.

Accepting, therefore, that the tribes recruited from for the Indian Army are

superior in physique, courage, boldness and general manly vigour to the ordi.
nary population of the United Provinces, it appeared to usa question of
some importance to ascertain, if possible, the dietaries on which this super Lr:rnty
has been attained.

For this purpose we collected information under the following headings-

from the medical officers of over twenty regiments :—

1. The food-stuffs made ase of by the different classes ot races represented.

in the regiment.
i, Information asto the food-stuffs made use of by these representatives
when in‘their own homes, i.e., before becoming soldiers.

iti. Whether animal food in apy form, milk, eggs, fish, ete., enters into..

: the dietaries of the different tribes in their own homes,




’ . 103
iv. Infurmatmn"*gs to the physlml devclr;‘rpment height, cbest girth
and body-weight.
We shall take up the informafjon obtained in thls way under tlm headings
-of the several races or tribes represented in the, different regiments—
4 1. Jarsl e
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 ywheat, 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 ghs
(clarified butter) are used fo a fair extent as the majority of the

g S qamilies 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 eggs are partaken of very

- sparingly—on the average once or twice per month, and usually

R - on the occasion of some religious festival.

Sugarcane and sweets are eaten fairly extensively.

-

"

,This is practically a vegetarian diet 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 fip 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 ona somewhat higher level of
protein metabolism than the average inhabitant of the United Provinces, and
heing better off will hﬂ able to afford a more liberal amount of wheat in his
diet.

'.P-’ryaiml development.— The Jats on the whole are fairly well developed.
Hﬂahtﬁﬂ 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 reziment 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 ave indebted to Captains H. P. Cook, LM. &. A. H. Howlett, [.M.B,,
:mI C, 2. Sowdenlet, LM.S. ) 3
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by changesin diet. Their sn]dle;ly instinets are ulz;zluﬁbtndly ereat ; and _
though not so sturdy as some of the other races of northern India, tlu:ﬂr claim vo

!

be regarded as gpod fighting material is valid.' HEPS - '
.

- r " 1

20 BeramaINS® RECRUITED FROM THE UNITED ProviNoEs. G & CgEmeal
Tﬁ&fonﬁﬂsmﬁs of the Byrahmins. —Childven are suckled for the first three »A '
years of life; milk of the cow, bulfalo and goat is also given in addifion. G#hi : S A

(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 ol seven or eight. : 1
Adults in their own homes.—Bread made from flour of the different & ]
cereals. Different dals, Sometimes rice in small quantities. . o :

Milk is taken very freely. :
Meat is taken very rvarely, i.e., two or three times in a year, Many men
never touch meat and only very few take it oftener than once in a fortnight.
Begs are never caten 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 w-:mld
allow of a similar degree of protein interchange. The Brahmins belong te the :
highest caste amongst Hindus aud are, as a rule, considerably better off than the - S '
average inhabitant, so that, besides being able to provide themselves with pienty
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 acecept it that the dietaries of the Jats and Brahmins
are prefty much the same and of practically equal value in their protein’ i (o o)
element. s o :
Piysical decelopment.—The medical officer of a class Brahmin Regiment, °
writes : —“ On enlistment the averaze height of recruits is 691 inches and the ™ -
average chest measurement (full expansion) 36:7 inches. The men, however, 2
are not very muscular until they have been through a course in the gymnasinm

when they put on muscle rather better than the men of most regiments. By. T
the time they have finished their preliminary training their physique is very 3
good. B ’ 8 "
“In some respects their stamina does not seem to be very good, but I'am 7
inclined to think this is more the result of their habits than of their diet. A Sadis f_l,
|

Imegﬁ a.muunt of debility, seems to he brought a.bouf..hy the men, when fatigued

1 The Fighting Races of India s Bonarjee,
o 'hmﬂEﬁﬁMWHaBmhmmmlnﬁd:udﬁ%&pmﬂR.ﬂ Macwalters, 1.11.8,
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going without food ri‘her than cook it, as their caste rules require them to do.
On manceuvres, when the weaklings are lefi behind, the men of this regiment
stand hard work very well.”

@ 3. RagruTrs.’
1

Rajputs are roughly divided into two classes, Bastern and Western. The
former are chiefly drawn from Cawnpore, Allahabad, Benares and Lucknow
districts, while the latter and better physical fype 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 to be more elastic in observance of easte oblizations, and hence
wnore amenasle 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
disfinctive character as Rajputs. Some of the best Punjabi Mahomedan clans.
being nothing more than Rajput Mahomedans.

. ZTood-stuffs 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 ghi
are-taken freely,

Little meat or animal food is eaten by the Eastern Rajput, although all
: Rajpuls are meat eaters when the cost can he afforded.

(i) WWestern Rajputs.—Wheat, maize, and other cereals. Dal and vege-
~ tables of all kinds, also milk and ghi are freely partaken of,
__ Flesh of goat, mutton, chickens, fish and egos are all made use of by the
~sF = Western Rajput in varying quantities. Roughly 75 per cent. of this class
partake of megt.
The dieting of the Western and better type of Rajput is thercfore
decidedly superior in assimilable protein to that of the Eastern Rajput. The
s effect of even a small amount of animal food pewday makes a considerable
= -difference in the level of nitrogenous interchange. It is significant in
s connectioa with this that one medical officer speaks of the Western as superior
SR to the Eastern Rajput, while another medical officer of a Rajput regiment
voluntgers the important information that Zastern 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
L . assimilable protein it offers to either that of Jat or Brahmin,

- - —————— e e — e lb———-—- - — —
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1 Pnr :nformﬂmn on the Rajput weard m&ehtud fo (‘nptnmn W. L. Watsun, LM.8., und D, L‘ Graham,
& MS8* -
b . - 2
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Physseal development.—Generally speaking the plgsique of the Rajput
may be taken to be average in~type—

I':[eu;ht faverage) . . ; : - g . 07 to 68 inches,

'C]Ill.ii‘}"l[‘ih s : - - i ‘ - » ShtodTh
'W’mght . . . - ' . ' « 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 punectilions 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
food 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, ave 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 branth in which fhe caste rules are much fnore 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 heen converted to Mahomedanism.

Thus the Sials are a tribe or caste of Rajput Mahomedaus who weie eon-
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,
Kharmls, and Bhatiis are all of the Rajput stock. These tribes offer splemhd
material for those regiments that enlist Panjabi l[ahumedans

"
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. 4. DoGcras.! =

" 7 The Dogras are a Rajput race of Highlanders, preponderatingly c Hindu by
religion. Their country is most fertile yielding large quantities of various cereals
and fruits. The hills abound in cattle of goad breed, and agriculture is carried
on with intcf'[:]igcuce and care, producing large crops. Wi
. 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 sensc 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 1s
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
Tegiinent leaves nothing to be desired. **Their steady and resolute, though not
showy, courage, renders them very reliable soldiers, and they justly enjoy the

* réputation of being among the best fighting material to be foundin the country.”

“ [ Bonarjee.]

Lk Food-stuffs.—The Dogra eats wheat and other cereals, particularly maize

and bajra. The men from Jammu and Kashmir eat rice also.

: 'd‘ Dal of all kinds and vegetables are used.
i Milk, ghi, curds, buttermilk are partaken of freely.
.= < ° The strictest sects do not, but many Dagras 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 Provinces.

L

cen © Physical development.—Lhe Dogra amongst the great fighting races is a

: ; . small man of moderate physique. Average height 67 to 68 inches. Average
" ® ° = chest medsurement 34 fo 36 inches. No records of body-weight are available.

: The valug, 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 or nitrogenous interchange permitted by
the type of distary in use, and to the‘considerable proportion of animal food

— “entering into the diet.
o
[ P
< R “ 5. JAT S1EHS.*
R EKecruited from the “Malwa” District around the Sutlej. The Jat Sikh
2 = & L] . . - 3 !

: . is mainly a wheat-eater, but supplements this with dal of all kindsand different
e . vegetables available, .

- X 5

; = 5 ! Wa are indebted to Captains M. J. Quirke, LAM.S,, and A. Cameron, 1.M.5., for wnformation on Dogras.

i . ¢ *Weare indebted to Major C. C. Wimberley, LM.§, and Captain W. P. C. Williams, LM.8, for inform-

ation ea the Jat Bikh. = = ¢
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Alth-}ug}ll wheat is the staple food, in their own homgs they also eat bajra,
maize, Juar and other inferior cereals; when these forin the main items, how:
-ever, more milk, curd, buttermilk and ghi are taken in addition.

Goat’s flesh, mutton, venison, pork, and occasionally harves, pl‘.ll'{'LlillI'LL ete.,
are all eaterr when proeurable, but not in large quantities.

Milk, r,rﬁu, curds, butfermilk are largely consumed, as all are :wnculLurmlb
and peasant proprietors with buffaloes and cows in their possession.

Eggs are rarely eaten, as few of them keep fowls

IPish is used by such men as live near rivers, but does not enter larzely
into their dietary.

The dictary as outlined above is distinetly of a superior type. Ieing
agrienliurists 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 vespeets, particularly in animal food, would
mean a high level of protein interchange.

Physical development.—Jat Sikhs as a class arve 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 °

‘bone.”  They rapidly develop into men of powerful physique under a course
of drill, eymnastie, ete., with a liberal diet.”

Average height ; ® : ; - . 065-G9 inches,
Average chest-mirth . - ; ; ; . 8335
Average weight : : : : . : . 140 to 150 1bs.

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

manly qualities are absolutely essential. “Taken as a whole, the Sikl: is one of

the finest types of man to be found in Asia. e is independent without heing

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 Qriental .

races.” (Bonarjee).
6, Tue SigH.' .

The two classes of Sikhs considered in this note are Labahnas and }.quhms
Their food and general hal}ﬁs appear to be identical.

I We are indebted to Captains R. B. Seymour Sewell, LM.8., A. Cameron, LM and W. P, C. Williass, _

IMLS., foeinformation on the Sikh.
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(tj Tﬁo,éoad-ﬂﬂﬂ'a made use q,f' in the Regiment. e

(a) Recruits. —All recruits are fed in unu Recruit’s mess, The food and
- <quantities per recruit are as follows #—

b}
Ll

° o Milk S | . - A . « b chittacks equals 10-2 ‘azs. eyery day.
- 3 Gl ST : ~ i . 2 ozs. per day. - %
' _-',;h"-i' L Monday

. . - ; : . “rlze-lt flour 12-14 clutt'mLa
el 0 * Wednesday . ; ; : +5 Dal S ¢ i
Saturday . : : ?- Vegetables q. s
i Y (Wheat flour 12-14 chittacks.
@Toesdny: .. ., o =l . .| Mutton 84 i
o R ‘{[ Dal 13 :
e A | Veguetables . &
b2 e S > Wheat flour 12-13 chittacks.
- w o Thursday . . 2 : : . [Sugﬂr 1 chittack.
' L i P Sunday . 5 : : . . 1 Ghi 1 ”
¢ R ' Dal 12 chittacks.
n, Vegetables q. s
& Theves getables ave either fresh green vezetables or potatoes. In addition

w* %o above, recruits frequently purchase other delicacies out of their pay and on
e ,::n ayarage consume 16 ozs, of milk daily.
h [_El) The ordinary trained Sikh takes tves meals daily—morning and
evening, The ordinary articles of diet with their approximate quantities are

ke -us follows :—
3 Bt wn © _H‘iIL = . ; i . . 16 ozs. daily.
- . % Flour (wheat) . - . ; : . ; e e

s 1 i ] 21

o Ghic. : - 2 . 7 . " ; AL |

* Dal : : - 4 4 . L A& T Bt

e o vﬂs&ﬁhl& Pﬂfﬂ.{dﬂ‘s .. - . . . 4-6 1" ET]

) @
LS ,Rwﬁ—Slx to § ozs. is taken occasionally as a chanrre when this is done
Ilm whmt ﬂour—nhmlt 16 ozs.—is used.

' : o .+ 16 ozs, taken two or three times a month,

9% ozs. per man daily.

ﬁ‘ﬁy ﬁf *iraibar Towards the end of the peno& of
__ m;gmgfe% of curdleil milk—a sort of junket—
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(8)-At 2% years of ace the child is weaned. e i ig ‘then given four mm‘ts
a day cqusisting of the follpwine food-stuffs, murrhh' in the quantities given

g below ;- ! .
e = :
— - aill® | 4 . : . : - 8 ozs. and upwards. .
o L g Rurd : : ; . : g .+ 2 ,, only at morning meal.
Wheat 80, v
Rice 5 :
Dal 2oy
Sugar L
. Vegetables 2,
Ghi 1 or. o

At the age of 3 years the child begins to take meat in nm;ﬂl quamltma-—
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, s
buffaloes or goats. Cows and buffalo’s milk is generally boiled, guat!s ‘l
unboiled. :

° The various kinds of animal food that enter into the dietaries of thié

Sikhs in their own homes are :—

Commonest, goat’s flesh, 5ccasiumlly mutton.
Fowls are eaten, but only male fowls.
Venison, bacon, eggs, duck, pigeons, fish are all partaken of when avail-
able. The better off the family happens to he the greater is the average -
amount of animal food in the dietary. Beef is “never made use of. L
It will be evident from the above notes and from what has been said witl, °
regard to the Jat Sikh, that the splendid reputation the Sikh rerrimenta-. of India *
have acquired has not been made on dietaries affording a low level of pmtem =
metabolism ; but, on the contrary, that the nitrogenous interchange Imssﬂ}le $
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 Ehe martial tribes of the
plains : it is therefore of interest to learn something of the dietary on which be
- ; lives. From all that we can discover, difference in dietary forms the one-
l feature of importance in contrasting the manners and custqi:ns of the Sikh with
other Hindu tribes, which are of little or 1o value in the fighting line. “Even
in a comparison with other Hindu tribes that are recrnited from, the Sikh is =
admittedly second to rone. 'We have no desire tc attempt to classify or place |
in order of merit “ne different fribes we have mentioned, but, to those who kave 5 “
3 lived:in Indis, it would be fturl}r eﬂdenb that the Sikh is certainly o bettér

o
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ii&hhn” man than mﬂs‘ of those on whom observations have beef made,
have no hemta,tmn in saying that the dmi"h"lI of the Bikh is*superior
to that of n,m' of the tribes so*far considered, and, failimz any other
explanation of lfis superior qualities, we must admit the dctmInmmg,mﬂueimt

<. of the high lewg] of protein metabolism attained during the more 11111}91t'mt early
o years of life, the period in which the body framework and 1}mtoplasnnc tissues
*e * are beipg 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 nitrogenous
interchange possible from the dietary. We believe that climate and certain

. LllStDl‘.l'tE such gs ecarly marriages, sexual excesses, ete., have an undoubted

. influence on tfm physical development and general well-being of the different

" tribes] Dbut, where it is possible to eliminate climate and caste influences,
L]

ds in a, comparison of tribes living under the same condition but on different
dictaties, there can be no doubt of the superiority of the physical development
—&f 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
'V‘ study of the races and fribes inhabiting the great plains of Bengal, United
Provinces and the Punjab : as an extreme case, we may take as an example
» = %he Sikh and the Behari. These races live under practically identical condi-
tions @s to caste obligations, and climate forms no great determining factor in
the Sikh’s favour, yet in the Sikh we obtain men of good physique and
cplen{]id fighting qualities, while in the Behari the qualifications essential for
*** ° the soldier are so little in evitlence othat his claims for a martial life are
" entirely overlooked. :

: i The Be]mu we found lives on a protein metabolism of 8 to 9 grms. of
. nitrogen, Whilstethe Sikh reaches a level of 12 to 14 grms. of nitrogen per

. wan daily.
- We wish for no stronger evidence than this of the effect of a high level

* of protein metdbolism on the phy sical development and formation of
ﬂmse mmﬂy charactertstics that enforce respect, and relegate a tribe or
race te its proper position amongst the inhabitants of India. Having seen
the results of dietaries offering varying quantities of assimilable protein on

—'L\‘ different® tribes, otMerwise 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 mtmwen iy the daily fond is tfo
the advantage of the individual anrl to the welfare of the racg
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PhYsical dévelopment of the Sikh— 'S .

* : 675 to 685 inches. .
= : 335 to 320

. No recoyds of body-w |:-1n‘l tavailable. .
¢ ’

-

. g 7. Tne ParTmax. g

.Jhrnr-'nge height
ﬁvc*ng!- chest-girth

1 L] -

The food of the Pathan isemuch the same as that given for the Sikh -* .
except that the Pathan is & much greater meat-eater than the Sikh. He
will consume all forms of animal flesh given for the Sikh and will eat heef
as well, In their homes animal food is taken daily. s

The ficures obtained would show that the Pathan is superior in physique
to any of the races mentioned. His fighting qualities ave tog well-known 16 $
require mention by us. As in addition to their superior tvpo of dietary the .
Pathan tribes belong to the hills, and have therefore the advanfage of a 1:'1'1;,1110‘ .

climate, we shall, for the present, avoid further details, 3

. -, »

GENERAL SUMMARY.
This concludes our work on the jail dietaries of the United Provi iu(}L}
and the information we have been able to obtain on the effeets of food, as
exemplified in the different tripes mentioned above. R i e
Our aim has been to determine experimentally the nufritive values of the
diets at present in nse 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. Irom,the data thus obtained, we have =
been able to frame new dietaries, whose nutritive value depends on the degrge
of nitrogen absorption possible from the food-materials and not dn their gross =
chemical composition. A series of eight such diets are given jhictdare l}r'tct[- \
cally of identical nufritive values, and are, therefore, inferchangeable ; l}m
particular dict in use at any stated titne will depent d on the season of the year ™ .%
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 fabtes
is when inferior vegetable food-stuffs are made use of. The practicalky cgnstant
' percentage of the nitrogen of the fieces, whatever the type of diet m’fy be, is
worthy of note. Lastly, from*the facts we have been able fp collect with regard =
to the inhabitants of the United Provi inces and martial races of the plmm there J/ o
would appear to be abundant evidence that, ether things being equal, diet is the
all-important faetor'm determining the degree of physical development amd
general w ell-bemg of a people. and jhat with a low level ®f nitrogenous W er-

chartze deficient stamina, morally and phy 51.@:1]1 v, must be expected. =
- — - L] = S — " -
- . './( CALCUTTA : PRINTED BY SUPDT. GOVT, ﬂusﬂsa INDIA, B MASTINGS STREET. LB 3 =
- - L]
- L ]
-
. b - siis 'f"’ . i
- ] g 2 ¥ %
’ . . L . - N :
- L L] . Ty =
. - z s 3
L] .
s - . : - e &
. K .. G [ X f . ‘ . L]
- . o
[ B i






	1
	2
	3

