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FAMINE FOODS:

THE NUTRITIVE VALUE OF SOME
UNCULTIVATED ¥00DS USED BY BHILS
DURING RECENT FAMINES.

(1.)—PRELIMINARY.

In July 1901 woe received from Mr. F. Noel Paton samples of seme
of the uncultivated foods collected and used by the Bhils during the
famine, along with a scries of valuable notes stating the mode of usc,
the quantities found necessary to maintain life, and other essential
details.” We have thus been afforded an opportunity of investigating
the very interesting subject of the quantity and naturc of some of the
natural vegetable products which were fourd by the semi-savage Bhils
to be sufficiently nutritious to sustain them through a long period of
famine. Theinvestigation may be of interest to the economist in showing
the nutritive value of some drought resisting foods, and to the physiclogist
in affording some further information upon the guestion of the encrgy
requirements of human beings,'a.nd' of their powers of digesting and
utilising coarse vegetable products. N

The samples and notes were originally sent to Mr. Paton in response
to an unofficial request to the Government which procurcd them through
Mr. S. M. Barucha, P.0.S,, District Deputy Collector, Panch Mahnls,
and Mr. F. B, Garda, Famine Officer, Dholka. The samples received
numbered 18 in all, Mr. Barucha sending eight and Mr, Garda ten. In
the following list we give the native names which were upon the specinens
sent to us and also ‘the proper botanical names of the plants, so fur as
we have been able to ascertain them, the lalter having becn supplied to
us by Mr. Paton from the Indian Government, and kindly revised by
the Director of the Royal Botanic Gardens, Kew. The identification of
the various specimens has delaycd the publication of the analyses.

So far a3 wo are aware the only previous analytic study of foods of
this class is that published by Professor Church, who in his “ Food-
grains of India, 1896 with Supplement, 1901” (Chapman and Hall),,
refers to some of those now under consideration. When dealing with
the composition of these foods we shall have to compare our results
with his, :
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(2.)—L1sT OF SPECIMENS RECEIVED.

A. Sent by Mr. Barucha.
Samo (Panicam colonum),
Podru or Kherkkodu (Panicum javonicum).
Zinjroo (Indigofera glandalosa).
Mali, or Manchi, or Mancbhi (Eleusine Egyptiea). \
Samlaseru or Samla Seru (Panicum, species of), -
Kasaiya (Coix lachryma-Jobi).

Kodri, a husked preparation got. from Samo o Podru or Samla

seru.
Katehra, a wild fruit allied to Kukii, !

B. Sent by Mr. Garda.
Jid, Root of Gunderda (Scirpus grossus, var. Kyseor 7).

Ghitolas, fruit of Peena or Kumplis (Nymphwa Lotus, var,

pubescens).

Lotus, var. pubescens),
Theck Root (Cyperus bulbosus).
Samo (as above). .
Battair, or Batterioo, or Golio (Panicum, species),
Anchu Manchu or Anki Manchi (Eleusine Zgyptica).
Endoo Pendno (Panicum, species). .
Oru Koru or Puchadioo (Panicum, species), |

Dods F ins ¢ '
! oantI}’ll)c?wers, pollen grains and anthers of (Dregea volubili;

Kanda Root, root of Peena, or Ghitola, or Kumplis (Nymphea

-

Of the above, we have anz;.lysed all the samples with the exception of

?amla-Sem,Kanda root, and Oru Koru, which appear to be of minor
importance a3 foods. : ‘

-

(3.)—DescriprioN OF THE Foops, AND THEIR Mobe oF Usk

Samo (Panicum colonum).—A grain oval in shape with pointed
ends, It has a green capsule which js covered by a roughish straw-
coloured husk. It is neither very hard nor very gritty, It has a
taste somewhat sugpestive of oats, Mr. Carda's specimen contained
gome impurities, mostly bits of grass, Mr. Barucha’s specimen was

much puror. -

Mr. Barucha writes :=—“It is found in cultivablo fields (especiall

“ black soil) that remained uncultivated last year. The Samo cpllecteg
* @ by the Bhil women in fields is half mixed with earth, from whicl

“ being a very small grain, it is not separated without a lot of trouble.’

* Pure Samo i collected just after the monsoon, when the seed has not

% yet fallen on the groum?. Hundreds of Bhils were seen last yoar

<7
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% from August to October going from field to field with a basket and a.i
# flapper, and filling their baskets with Samo got direct from the waving
% grass by means of the flapper. T send a sample of the flapper ;
% though rudely prepared and of rough materials, it well serves the
“ Bhil’s purpose. After October, when the grass was dried up, the
« Samo seeds foll off to the ground, and since thon the only mode of
“ collceting the seed was by sweeping it off” the ground. . As said
“ above, it was half mixed with earth; to clear it the Bhils had first
% to pour it on the ground from o height of 3 or 4 feet, thus blowing off
« the chaff ; gecond to pound it with a pestle ; and third, to winnow it,
“ The result would be_pure Samo seed as sent in the sample. Generally
¢ out of the quantity collected, abont half is the real Samo, the other
¢ half being earth, This pure Samo is then ground, mostly by itself,
« and sometimes mixed with maize or gram, if available. The flour is
& then baked into bread and eaten with either chutney or onions, or
« some forest fruit or boiled leaves. Samo is a soft grass seed, and is
¢ therefore considered by the Bhils not to have the same nutritive
¢ yalue as maize. The Bhils, therefore, require a larger quantity of

. & Samo than maize to satisfy their hunger, viz, nearly half as much

“ again, I have found that from 14 to 2 Ibs. of maize is daily required
# for a working man of average health ; the Samo required by the same
¢« man is from 2} to 3 Ibs. Samo bread is sweet in taste and much
¢ relished by the Bhils, who consider it to have ¢ cooling properties.’

&« Those who are not used to it get diarrheea at first, but later on they

& thrive on it. Within two months of the Bhils commencing to use
¢ Samo, I was agreeably surprised to sce them cverywhere fat aad
“ gtrong, there beiug few traces lcft of their hard sufferings in. the
¢ previous year.” .

Mr, Garda writes :—¢ ¢ Samo ’ seed is obtainable about two months
« ofter it commences to rain. It is gathered in good quantity (about
“ one maund by a strong man), in the beginning, viz., in September
¢ and October, by means of an oval-shaped frame-work made of
« bamboo or wood, with cloth attached to it, and called * Wanjee’ or
« ¢ Dhanu.’ In November it commences to fall off, and people gather
it from the ground and continue to do so tll the hot season is

«¢ over, when about three scers at the most is collected by a strong *

“ man, After it is bronght home it is exposed to the sun for a couple
¢ of days, and then rammed or thrashed. Then the husks are sepa-’
¢ pated. This process is repeated once or twice overy and the grain in
& ity eatable condition is finally separated from the husks, and when,
¢« Ohhas’ is available, ¢Chhas’ or ¢ Rab’ (Kanji) is prepared out of
« it, or the grain is ground and bread prepared out of the flour. Samo
“ grows mostly in black soil, and when cheap it can be obtained at two

»

o -
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. to threo maunds a rupee. Out of one maund about 18 scers of grain
can be taken out. An adult requires from 13 to 2 seers of

“ this grain a day for food. Even in years of plenty poor people such '
“ as Dheds, Wagris, and Shaugris resort to it, and high class Hindoos

“ make usc of it on the days of fasting, It is better in taste than any
¢ other wild grain, and is not found to be so much injurious to the health .
“ as others. Those whg are accustomed to it have been found to bo in
¥ good condition, while other people find it producing costiveness and
“ lethargy. Samo grass grows more thickly in black soil than in

¢ yellow, and is greatly relished by cattle.” .

'

|

Kodri—This is lusked Samo. It is a small hard g;’ain without
husk, light in colour, and with few evident impurities, :
Mr, Bargcha writes :—% Except Mali and Zinjroo all other grass-
“seeds can be made into ¢ Kodri, as well as bread. I(O'(’il‘i'i-l
“ prepared by raking off the husks of Samo or Podru or Samla-Seru by
“ roughly grinding .it. It is then cooked liko rice with water and

4 N
salt, and eaten with pulse, if any, or chutney. It is called ‘Rab, or !

*‘Ghena,’ a half fluid food much relished by the Bhils. I send a
¢ sample of iodri of Samo.”
Mr. Garda sends no sample.

Amount of daily ration is not stated. -

Podru (Panicum javenicum), Description.—A grain in all respects
very similar to Samo.

Mr. Barucha writes :— ¢ Podru,’ or ¢ Kharkhadu,’ is found in waste

“land, compounds, below babul irces, and even in forests. It is
“ collected in the same way as Samo, and cleaned and prcpared
“ similarly, The same quantity is required to satisly hunger. The
“ only difference between the tivo is that while Samo grows i: cultivable
¢ fields, ¢ Podru’ grows in waste land and conmpounds, and is less sweet :
 in taste.” '

Mr. Garda sends no sample. j

!

Batterioo, Battair or Golio (Panicum sp 2). —A yellow grain of
elongated shape, some with and some without capsules, mixed with '
two other grains, the one a brown grain resembling the yellow one
in shape, the ather a smail, almost black sced, with hard resistant,
pun.ctated capsule and very diflicult to break. ‘There are soms im-
purities in the specimen consisting of sceds of other grasses and earthy
matter. :

Mr, Barucha sends no sample.

Mr. Garda writes :—* This grass-seed called ¢ Batterioo’ or ¢ Golio®
“ was unknown to the people till the famine appeared; when it was
“ resorted to by the poor people. 'They commence to collect it from

Il
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% Qctober and contmuo doing so till thc monsoon setsin. -In the
“ beginning of the season, the grass is cut and then thrashed, and the
¢ grain is colleeted.  As the time goes on the seed falls oft the grass, and
“ it is collected by means of sweeping the ground. In the commence-
“ ment, an adult gathers about 15 seers of the seed whilein the \atter part
« of the hot season one is able to get only three or four scer: after the
% dust is separated. The grainis thrashed and the husks separated.
“ Then it is rammed and prepared into ¢ Ghes’ or ‘Rab’ (Kanji), or
¢ ground into flour and bread is pr epared of it. One requires about 2% .
“seers a day to live upon. In taste it is similar to Samo but:is not
& stren"thenﬁw Howeve, it is relished by the poor people.

« This Golie or Batterioo has generally a mixture of other Lu‘,\ds of.
« geeds ; the red seeds in it are called ‘Damro’ and very small avhita
“ grain in it called ¢ Charkalioo” When cheap it can be had two to
¢« three maunds a rupee.” .

' Endoo Pcndoo (Panicum sp ?).—These seeds close ljr resemble
Samo. Of it Mr. Garda writes :—* This sced is collected and made use
¢ of in the same way as Battair or Golid. An adult requires about 2%
« seers (31 1bs.) to keep him up. It has the taste of Golio and is not

% strengthening.”

Samla-serr (Panicum sp 2).—This specimen consists of small flat oval
glistening sceds, of a dark green colour with longxtudm'xl lighter
markings, which are easily crushed, and have a peculiar taste. Itis
contaminated by being mixed with other graing and w ith earthy
particles. , .

Mr. Baruchs writes :—¢ Is o small seed, dark in colour, :ut resembles
“ tha cultivated grain Samli, just as Mali resembles Bavto. ; It is found
« only in hills and stony upland. Ttis collected in the same Way as Samo

_ % and prepared by itself into bread which is palatable with milk. The

# quantity required for satisfying’ the hunger of a working man is tho
“ gsame as Samo, viz., from 2} to 3 pounds a day. Itis, however, not
“ found every where like Samo and isa rare grass-seed.”

Being & rare seed it eeemed to us that to analyse it was hardly

necessary.

Oroo Koru or Puchadioo (Panicum sp?).— Oroo Koru closely
resembles Samo. Of it Mr. Garda writes :—This wild grain is obtained
¢ only in a few villages, from October to the end of summer. It was
« not known to the people before the famine appeared. One strong
« man can gather about & maund a day in the beginning of the season,
« and about five seorsin the hot season when it gets scarce. It is
« thrashed and rammed and husks scparated from the grain, From cne
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““maund of these sceds.only about 10 secrs of grain is obtained. It .
¢ is ground into ¢ Ghos,” or ‘Rab’ (Kanji) is preparcd from it, Tt is

“ not strengthening.” :
4 :
We mado no analysis of it.

Anchu Manchu (Eleusine Egyptica).—A small brown grain like -

millet seed but rather smaller, hard and gritty, Our samples contains
few impuritics. Mr. Barucha's specimen is sent under tho name of
-Mali,

Mr. Garda writes:—¢ This grain appears in October and is
¢ obtainable throughout the open season. Before famine time it was
“*unknown to the people. A strong man can collect about 15 seers a
“day when abundant and about four when it gets scarce. From

“October to January, people cut the Anki Manki grass, thrash it and
¢ tuke out the seed. After January they collect it by means of sweep-
¢ ing the ground when it dwindles off. From black soil, seeds black

“in colour, and from yellow soil, red in colour, are obtained, The
¢ grain is first rammed and then ground, and bread prepared of the

“flour. An adult requires about 1} secrs a day. It is not good in
¢ taste and ono finds difficulty in chewing it as it is hard as sand, and |
¢ people have no liking for it. The after effects are bad, it is con-
“ stipating ; the abdomen gets large and hard, and several times the

“ urine of the eatef stops. Tt was resorted to only this year for want
¢ of any other eatable grain.”

Maly or Mancbhi (Eleusine zEgyptical).-——-Ident.ical with the last, .

but with a considerable admixture of auother grass seed, which in
appearance resembles Samo, and a considerable proportion of earth.

Mr. Barucha writes :—“ Mali or Manebhi is a very small red grass seed
“found only in goradu waste soil. It is collected and cleaned like
¢ Samo, but has no husks. It is not mixed with any other grass-seed,
% and it ismade into bread, which assumes a reddish hue. It is like
_ % the cultivated grain ¢ Bavto,” sweet in taste, said to be even sweeter
¢ than Samo, and strength giving. It is much relished by the Bhils,
“ who call it the best grass-seed for human food, but it is not commonly
“ found like Samo. Its growth is only in brown soil, and in small
“ quantities, and cattlo moreover are very fond of Maligrass. Its grass

% does not grow more than three or four inches in height, while that of

¢ Samo and Podru goes up to three fect.”

. Zinjroo (Indigofera glandulosa):——Small, roughly spherieal, dark
green seeds, mottled with black, and looking not wnlike minature
plovers’ eggs. They are very hard, and have a bright yellow kernel,
It has a characteristic hottish taste,

Mr. Barucha writes :— Zinjroo is a small, round seed, black and
“ green in colour, and not haviug husks like Samo or Podru. Wh.ilc bot‘h
s the latter grow on grass, Zinjreo grows on small plants in winter 1in
¢ black soil whether cultivable or waste. It is collected in the same
% way as maize crop, ie., cut, stacked, dried, threshed and winnmvfsd.
¢ 1t is ground into flour, but it is so sticky that it has to be mixed with
« Samo before baking into bread. There shonld be more Samo than
& Zinjroo in the mixture, or at least half to half, before good bread is
¢« made. While Samo and Podru are said to be ¢cool,” Zinjroo is con-
« gidered by the Bhils to be ‘Lot They do not like it, and fall back
¢ on it when there is nothing else to eat in the house. As they say, it
% is simply for stufling the belly without relish. Its nutritive qualities
& are inferior to Samo. 'The quantity required for food is the same,
% but, as said above, it js seldom if ever eaten by itself.”

Mr., Garda sends no sample of it.

Kusaiya ( Coiz lackryma-Jobi).—Eliptical seeds, sharply pointed at
one end, olive green to brown in colour, extremely hard, so much so
that they cannot be broken between the tecth. »Their size is rather
larger than ordinary barley. They contain a white kernel of great
hardness and of no flavour.

Mr. Barucha writes :—¢ Kasaiya is alarge seed collected from plants
¢ or shrubs that look like reeds and grow on banks of nalas or streams.
« The seed is enclosed in a hard shell which has to be broken with a
« rod or has to be roughly ground. If mixed with Samo or Maize it
¢ can he turned into bread, but it is mostly cocked like rice. It
¢ tastes like wheat, and is considered nutritious. A pound and a
¢ half of this Kasaiya would suffice for a man per day, but it is
« generally not used alone, and is not resorted to as long as Samo is to

¢ be had.”

Ghitolas, Fruit of Poena or Kumplis (Nymphaea Lotus var.
pubescens).—A poppy-like ovary, filled with small greyish brown sceds,
with few impurities. The seeds have no marked taste, and are not very
gritty. '

Mr. Barucha sends no sample.

Mr. Garda writes :— Ghitolas are the fruit of ¢ Poena,” or ¢ Kumplis,”
« (big white flowers, smaller than lotus, growing in tanks). The seeds
¢ of this fruit are used in ordinary years also as food by thc Padharias,
« and other people living near the Nal-Kantha, and in the interior of
« the Taluka. It is very often eaten inits raw state when the fruits aro
« green, but when they dry up, the sceds are taken out, groun‘d, and
« prepared into bread. Some of the people take it in the form ij

" # Kanji, after boiling it with water. About one seer of this food is
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¢ sufficient to keep one up. If more is taken it produces cold and
“ cough.”

Konda-Root—Pocna or Ghitola or Kumplis (Nymphea FLotus var .
pubescens).—It cousists of 2 capsule about the size of a pigeon’s egg, it
- 3 3 . - o7 ;
is of irregular shape, it has a hard rough woody husk, and at one end’

has a fringo of fine hair-like processes.
Mr. Garda writes :— This Kanda is the root of Pcena or Ghitola

€ Pty T f .
frait plant, and is dug out from the Nal tank, and other tanks also

“ These Kandas aro baked or boiled with water, and then eaten by

‘ poor people with salt. It is better in taste than Bid, but has not

“ the same effect as Bid.”
We made no analysis of Kanda.

Doda Flowers( Dregea volubilis).—Mr, Gardawrites :— This yellow
* powder is taken out of ¢ Dods,’ a kind of flower growing in the village |

“ of Durgi and a few other villages in the Dholka Taluka. People make
‘ ., . .
‘use of it in preparing “Dhoklas’ (small thick bread). Itis not
¢ injurious to heslth, An adult'can keep hi i

. p himsclf up by taking 11 secr
¥ of it a day at the most.” by s e

Mr. Barucha sends no sample,

Ijheck 'Root (Cyperus bulbosus),—These oval sceds, which are
obtained in the manner described by Mr. Garda, have the following
characters. They are of about the size of barley, with a thin hard huslbc

of a whitey-brown colour, which contains a somewhat hard but friable
grain. No characteristic taste. In the sample, as received, there was a
considerable amount of fine brown meal, which was evidently derived -

from the breaking up of some of the seeds.
- Mr. Barucha sends no sample.

Mr. G ites :—¢ ¢ Theck* i V i : ”
arda writes : Theck’ is the root of ceriain grasses growing

¢ near the Nal tank and on salt marsh in the Dholka Taluka. Afterit

‘: is d.ug out of tho ground, tho mud is removed from it by washing it.
“ It is then burnt, which process removes the black (thin) husks f?rom
¢ over it. and leaves the beautiful grain (as per sample No. 4). In all
% years and at all times, except the monsoon, people in the Nal Kantha
“ are in the habit of digging this root out, as it is greatly prized even
“ by people of superior classes for use on days of fasting, When it
% is not gold in tho Bazare, peoplo grind it into flour and eat it in the
“ form of bread, which is very palatable.  Some make use of it in
“ the form of ¢ Ghes’ or ¢ Rab’ (Eapji). One can collect about five
“ seers of Theck a day, and an adult ruquires from 13 to 2 seers of it
¢ to keep him up. Theck has its bad effect too, us it is found costive

“ and too cold for the constitution. Most of the Theck is sold by th(:
% digoers for equal amount of wheat or Bajri.”

L
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Bid, Root of Gunderda (Scirpus grossus var Kyseor ?).—Masses of
what appear to be the brown underground stems of a grass with rootlets
adhering, and, in some cascs, pieces of %he above-ground grass stems.

Mr. Barucha sends no sample.

Mr. Garda writes :—¢ ¢ Bid. It is the root of ¢ Gunderda,’ a sort of
¢ grass, and it is obtainable in any amount in the Nal tank, North-west
« portion of the Dholka Taluka. .

" ¢ People commence with digging it out as soon as the water in the
¢ Nal tank begins to dry up, and continue taking them out till it rains
¢ the next scason. )

« Tt is found in its raw state, mixed with clay (as per sample No. 1).
“ Tt is thrashed for removing the clay, the hairy roots arc then burnt
¢ yyith their own grass, then they are again thrashed and the roots (as
« per sample 14) are collected. This process is repeated again to com-
« pletely remove the hair on the roots. The roots are then powdered
¢ by a hand or grinding machine, and a sort of light yellow flower is
« gieved out of the powder and bread prepared out of it.

¢ T submit the refined roots as well as the roots found from the soil

 in its raw stato.
¢« There are professional eaters of this ¢Bid’ root and ¢ Ghitolas’

* « (sample No. 2) called Padhariss living in some of the villages, i.c.,

« Durgi, Meni, Sial, Donadthal, &c., near the Nal. They live on it for
« half the year even in ordinary times. The ¢Bid’ root was unknown to
« almost all the people of this Taluka except the Padharias and other
% people residing on the Nal up to the famine year; when about three-
 fourths of the villages of the Dholka Taluka and nbout 200 more of
# Sanand Viramgam and Dhandhuka and of Katheawad States had to
“ pesort to it for the preservation of their poorand cattle, The Padharias
« yequire of ¢Bid’ food from 1} to 2 seers per male and about 11 to <
« 14 seer per female to keep them upr "This food has been seen in their
« cases, to wonderfully keep up their bealth and constitutions. But the
¢ other people, who resorted to it during the famine, perhaps not knowing
“ {he cleaning process, have been seen by me to suffer a good deal by
« eating it. They have swollen fect and hands, and enlarged abdomens.
« Some of them died from the effects after the rains; and some managed
“ tp live and thrive on Samo and other grain seeds.

« On enquiry it appears that one seer of ¢ Bid’ flour if mixed with
¢ half a seer of wheat or barley flour, gives good nourishment to un-
« geeustomed eaters of of ¢ Bid.”” '

Katchra—This consists of a seed capsule and sceds resembing that
of a poppy-like plant whose identity we do not know. Regarding its®
use along with grains, Mr. Barucha writes: “These grass sceds, coupled
% with forest produce, which the Bhil well knows how to use, have made
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¢ a good substitute during the year for the maize, owing to the failure of

“ the harvest. Nearly a dozen varieties of forest produce are consumed

“ Dby the Bhils, the most common among them being Katchrs, a wild
“ fruit allied to Kakri, red flowers of the Simla tree, Omra fruit, Timerva
¢ fruit, Pomad, Zarakhli, Kalli Regari, Fang, and Nalo. , . . TIscnd
“a sample of Katchra, the wild fruit which, being dried and stacked,
“ is ordinarily used by the Bhils as a vegetable with bread or rice.”
We made no analysis of Katchra, ' '

(4.)—Cumyucar. CoxrposiTion or rir Foobs,

A.—RMethods of Analysis.

The analyses were made under our supervision by Mr., Alfred
Patterson, chemieal agsistant at the Laboratory of the Royal College
of Physicians, Edinburgh, All analyses wcre made in duplicate and
only mcecepted as correct when the two results closely agreed. The.
methods employegl were as follows :—

1. T'rue sample.—A fairly large sample was carefully ground and
thoroughly mixed before a sample for analysis was taken,

2. Moisture—A sumnple was dried at the temperature of 110° Centi-
grade uutil it became of constant weight; the difference between the
weights before and after were taken as the amount of water in the
sample.

3. Proteid—This was estimated by making a nitrogen determination
by Kjeldahl’s method and muitiplying the result by G-25. In the case
of Zinjroo it was checked in the manner described under that
substance. .

4, Fats and Oils.—These were estimated by means of Sohxlet’s
ntethod.

5. Fibre or Cellulose—Five grammes were taken and boiled for half
an hour with 125 per cent. H, SO, ; the beaker was then filled to the top
with water, allowed to stand 12 hours and the fluid was siphoned off, the
deposit washed and then boiled for half an hour with 1°25 per cent.
KHO and washed in the same way, It was then collected on a weighed
ash free filter paper, dried at 110° C. and weigled, then ignited and
the ash weighed. By subtraction the woody fibre was determined.

7. Carbohydrates other than Cellulose—These were estimated by
difference, the weights of all the estimated constitutents were added and |
thio total deducted from the total weight of the sample, the difference
being taken as the amount of thesc carbohydrates. : ,

8. Digestibility of the Proteids.—This was tested in Samo, Bat-
tairico and Zinjroo by ascertaining how much of the proteid was undis-
solved ufter prolonged peptic digestion. (See page 21.).

9. Digestibility of Carbolydrates—This was tested in the same
specimens by ascertaining how much of the carbohydrate was converted

.into" glucose by prolonged digestion with taka-diastase.  (See

page 21.)

B.—Results of Analysis.

" In Table 1, the composition of the various samples analysed is given,
and for purposes of comparison the composition of some common cereal
foods is added. -

TasLE 1,

Showing Composition per 100 grammes of fumine foods and some

cereals,

Carbohydrate. ] enrey

Name, Proteid.| Fat, - Ash. | Water, | Falua,

Soluble. | Fibre.
[ T

s o - o| G| oy oo | Smy ) o) SRR SWD
- 2. Podrn - .1 1050 460 | 4211 | 1703 | 1695 8°82 258
3, Kodri -+ - -1 14000 409 | 63°08 o84 | 582 932 362
4. Battairioo = -1 1190 360 | 47'89 | 1422 | 12'98 9'48 279
5. Endoo Pendoo - Joatest | 4017 | 4659 | 15702 | 18°3B 906 278
6. Anchu Manchu . =-| 12°87 2:08 | 6408 486 468 | 11'58 835
7. Mali . . I (YY) 145 | 35797 5L | 36°9G §°48 207
8. Zinjroo . -1 3612 3°69 | 8875 | 10°90 299" | 755 341
9, Kasaiya® - - -1 18's1 82 59°55 1-28 34 10°74 878
10. Ghitolas . -1oes 78 | 6878 381 682 | 10°94 519
11. Doda Flower - -1 1462 760 | 41008 | 23730 4°50 _s-70 299
.12, Theck Root = - 22 b8 | 82740 151 1°58 | 11760 533 |
13, Bid Bootf - 1412 1700 | 7618 680 3740 850 338
Barley Meal - -] 105 2°2 66'3 8'5 26 11'9 895

" Oatmest - dower | 12 | oses 9 | 19 | T8 406
Rice - - -] 80 ‘3 78'8 2 4 12°3 369
Wheatmeal - -1 18'8 1'9 719 ‘9 | 10 11°4 369

The above table shows that thesc famine foods may be arranged in
three groups (1) those with proteid more or less in a proportion similar
to that in ordivary cereal foods; (2) those with more proteid than
ordinury - cereal food; and (8) these with less ~vproteid than ordinary
cereal food.

* With husk removed. ’
t Sample 1 A (purified root)..

Z.., r.’?,g»{w ‘5"?3‘7
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1. The first group containg t—

(i) The secids of the various specics of Panicum. These closely
resemble in composition such a cultivated cereal as barley but differ from
it in containing less soluble carbohydrates and more fats, fibre, and
ash,

Professor Charch writes of the Panicum colonum under differcnt
names from those reported tous by Mr. Garda and Mr; Barucha, The
names ke uses are Shama Millet, Oplismonus colonus (Kunth), Shama,
Sarwak and Shamak., Trom his description and from his using the
name of Panicum colonum we have no doubt but that what he writes
about is the same as the Samo submitted to us. He says ;—* This millet,
¢ sometimes called ¢ Wild Rice’ or ‘Jungle Rice, is a poor food; it
“is used, however, in some places where it grows ireely (e.g. In
¢ Champaran) by a considerable number of labourers as a usual article
“ of diet. It is very good fodder-grass.” He gives the following
analysis of the seeds :—

Water - - - . - 12°0 1
Albunineids - - - . 96 ‘,
Starch - - - - . ¥4-3
Oil - - - . - 6
Fibre - - - - - 15
Ash - - - - - . 23

His specimen gave a smaller percentage than ours of proteids, fats,
fibre, and ash and a greater amount of carbohydrates. Since these lnst
are caloulated Ly difference the discrepancy between our figures is
obviously the result of the higher percentage of the other substances in-
our specimen. Our specimens were analysed as receivel by us and the
high fibre and ash results are probably due to the persistence of the husk
and to a certain admixture with earth due to the mcde of collection.

(ii.) The seeds of Elousine Aegyptica, of which two specimens were
received, that from Mr. Garda being labelled Anchn Manchu, and that
from Mr. BDarucha as Mali or Manchi. The latter contained a manifest -
admixture with earth which it was impossible to separate and which
accounts for the vefy large ash, An attempt was made to scparate
this by blowing, but the ash was ouly reduced from 36°95 per cent. to -
2104 per cent.

(iit.) The seeds of Nymphea lotus, Ghitolas, and
(iv.) The pollen of Dregia volubilis—Doda flower.

In thesc four foods the proteids vary from 8°4 in Mali to 1462 in Doda

flower. They have from 78 to 76 percent. of oil.  Ghitolas is the
poorest in fat, having only .78 per cent., while Doda flower is the richest
with 7°6 per cent. Soluble carbohydrates are found to be in widely

L /o
. i
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verying amount; Ghitolas is the richest with G6*78 per cent.; Bali, the
poorest, with only 3897 per cent.

The small proportion of carhohydrates in these foods results in thejr
having an energy-value smaller than that of the ordinary cereals.
Mr. Garda’s specimens of Anchu Manchu and Kodri alone have an
energy-value larger than that of barley meal, which hus the smallest
energy-value of those ordinary cereals included in the table. Other points
of difference between’these cight foods and the averago ccreal are, that
they as a class generally contain more fibre, and a large pereentage of

-ash, from 4:58 to 36°95 per cent., while the cereals have from *4 to
‘26 per cent. This'is to b explained by the great admixturc of sand

and carth particles with many of the grains due to tho method in which

“they are collected.

2. The second group, characterised by being richer in proteid than

‘the ‘ordinary cereals, contains two examples: the seeds of Indigofera-

glanidulosa, Zinjroo and the seeds of Coix lachryma-Jobi, Kasaiya. The
former; as will be seen in the table, has no less than 36 per cent. of proteid,
an amount thres times larger than that found in the average cercals. To
delermine how much of the ritrogen was inthe form of extractives and
how much in proteids, 3:27 grms: of Zinjroo were repeatedly extracted
with aleohol, but only *067 per cent. of nitrogen was thus dissolved, only
1+1 per cent. of the whole, so that practically all the nitrogen is in the
form of proteids. In containing this large proportion of proteid,
Zinjroo is in composition more like one of the pulses, as peas or lentils,
than like a cercal. In addition to being exceptionally rich in proteid,
Zinjroo contains a fair amount of fat, and a relatively small amount of
‘carbohydratcs.

Professor Church writes of Zinjroo under the following names ;—
Indigofera glandulosa, Indigofers frumentacea, Vekheariyo, Barbed,
Gavancha Malmandi, Baragadan, Barapatalu, and Broomidapu. He
states :—¢ The seeds of this species of Indigofera greatly resemble in

~ “alimentary value those of Indigofera ‘cordifolia and Indigofers

“ linifolia, but ‘are slighily superior in this respect (i.e high proteid
¢ value) to the former though inferior to the latter. All three kinds, it
“ will be seen, arc amongst the most nitrogenous of all sceds, even
¢ amongst the pulses, being excelled only by the lupine” He gives the
following analysis :—

Water - - .

- 82
Albuminoids - - - - 319
Carbohydrates - - - - 467
oil - - - - - 22
Fibre - - - - 78
Ash - - - . - 32

13576, B
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This analysis corresponds closely with ours, except in that we find
the proteid value somewhat higher, and the carbohydrate value corre-
spondingly less. With his remark as to the proteid value being

- exceptional we concur, not knowing any other vegetable food that has
80 large an amount of proteid in its composition. As already stated, we
ascertained that ouly a trivial amount of the nitrogen was in the form of
oxtraetives which could be dissolved in aleohol.

Kasaiya.—Our apalyses as well as those of Dr. Church’ show that
this is a food specially rich in proteids and fats. 'When separated from
its very hard husk it should form a food of great value, especinlly as its

. energy-value is the highest of all the fnodq studied.
Professor Church writing of this food says :-—% Throughout Assam
“and in the eastern frontier lands of India, this coarse cereal consti-
_ “ tutes an important food of the Lill tribes, replacing to some extent
“ the millet of Northern and Southern India. . . . The grains of
_“ wild kinds are exceedingly hard and are used as beads, those of the
¥ coltivated variety are much softer and more casily husked.”
ITe gives the following analyses of two varictieg :—

Water o - . - 132 148
Albumidids ] ; . 187 166
Starch - - - - 583 60°1
oil . . . .- 52 58
Fibre - N - - - 15 09
Ash - - . - 2'1 18

3. The third group characterised by being poor in proteid contains
two members, Theck Root snd Bid Root. They both contain much
less. proteid than any of the other foods included in the table, they both
have only a small amount of fat, and both have a large amount of
soluble carbobydrate. 'They both more nearly resemble in composition
dessicated potato or other dried bulbs than they do cereals.

C.—S8pecial Characteristies of certain of these Foods,

In the reports of Mr. Barucha and Mr. Garda certain special

characteristics of some of these foods are noted, many of them having
distinct pharmacological actions. 'L'he principle of these are noted.

The grains of the different species of Panicum, as well as Doda flower
all appear to be free of any toxic action.

While according to Mr, Barucha the seeds of Eleusine Aegypticy,
Mali are harmless, and amongst the most valued of the grains, Mr,

Garda reports of the same plant as Anchu Mancha that the taste is not~

5

| w

good, that it is so bad that cven after grinding and baking it is difficult
to masticate, that it is constipating and produces flatulence, aud that its
use is sometimes followed by suppression of urine. Such a description

_is suggestive of distinet toxic action.

Zinjroo.—Mr. Barucha reports that alone it cannot bo used for
making bread, that it is reported by the Bhils to be “ heating,” and that
it “ stuffs the belly without relish.” These properties may be ascribed
to its composition. In Zinjroo carbobydrates are to proteid as 1o 1,
while in oatmeal they are as 4 to 1, and in wheatmeal nearly as

Gtol,

Theck Root—Mr. Garda reports that * Theck Root has its bad
effeets as it is oo costive and too cold.” These two il effects ean both
be explained by reference to its composition. The costive action may
Le duo to its apparently containing very little indigestible matter, the
small amount of proteid and the small amount of fibre warrauting that

_opinion. Its heing reported to be “too cold” may be ascribed to its

small proteid value, for the deficicncy of proteid would almost certainly
lead to a poor condition of the gencral nutrition, and that would in

" popular Innguage be described as being ¢ too cold.”

Bid Root.~Mr. Garda reports that some natives habituslly live on it
for about six months of the year and thrive on if, while those natives
who used it for a first time during the recent {amine suffered a good
deal, getting swollen feet and hands and even ultimately dying of the
evil effects. Mr. Garda attributes this difference to the more skilful

" preparation in the hands of the habitual Bid eater. The rcot when

found is covered by hairs, and itis to them that Mr. Garda attri-
butes the toxic actions. Anotler explanation is suggested by a study
of its ecomposition, and ibat is, that the ill cffects are due to chronic
proteid starvation, Bid contains a very small quantity of proteid,
and, were a man restricted to its use, it is probable that the want of
an cfficient supply of proteld would result in a gencral lowering of
nutrition. The abssnce of evil effcets in habitual Bid eaters will be
referred to later,

Ghitolas.—Mr, Garda reports that the use of these seeds as a food is
limited to one secr per diewn as more  prodyces cold and cough.” This

description by Mr. Garda is suggestive that Ghitolas have a distinet |

toxic action which generally resembles that of the iodides. "F'o what

. this is duo we have not invéstigated. It is noteworthy because this
_toxie action prevents Ghitolas being used in sufficient qu:\nut) to supply
- n-full day’s ration.



®

20

(5.)—~TH: VaLue or ToE DAaiLy RaTion OF soME oF ToE Foops.

Mr. Garda and Mr. Barucha state how much cf certain of these foods
is ‘required by a man per diem, and on their statements we construct
the tables which are given below. , We cannot Lold ourselves responsible
for the accuracy of those observers as to the daily ration, and we think
it right to poiut out that there are considerable differences between their
estimations. For instance, both observers write regarding Samo; the
one assesses the daily ration at 21-3 lbs. (1022-1363 grammes), the other
at 11-2 seers (700-933 grammes), Further Mr. Darucha’s estimates are
all higher than Mr. Garda’s. DMr, Barucha expresses quantity in pounds,
Mer, Garda in seers, We might have ascribed this discrepaney to our
having mistaken the value of the seer referred to, had we not official
information that the seer under question was the weight of 40 rupees,
which is 1 1b. 8 oz, Troy, or 466°5 gramines, or rather more than 1 Ib.
Avoirdupois. o

Another hnd even greater difficulty in discussing the results shown in
the tables is to formulate a standard for comparison. Such a standard
should be based on what is known to be the food requirement of the
particular class of people under consideration. A knowledge of European
and American dictaries, however, is of some service in this respect. We
know that the labourer in Europe or America, doing moderate work,
requires a diet containing about 118 grammes of proteid, and yielding
3,500 Calories of emergy, to properly nourish him, We know that a
food requirement varies with the size of the individual, with work, and,
to some extent, with climatic surroundings. Now the Bhils arc smaller

than the average European labourer; in famine time they are pre- -

sumsably not working hard, and they are livingin a warmer climate,
hence it is safe to assume that their standard of requirement is less than
that of the European labourer. Taking the average Bhil man at 20 per
cent, lighter than the European, 120 wersus 145 lbs, the energy value
of his standard diet will be 20 per cent. less than 3,500 Calerics, 7.e.,
2,800 Calories. Assuming that his work is essentially light, the study
of American dicts shows that a further 20 per cent. may be deducted
further reducing the standard to 2,240 Calories.

If the proteid in the diet is to bear the same relation to the energy
value as it does in the European labourer’s diet we conclude.that the

" Bhil's daily requirement of proteid is 77 grammes. The following

information given us by a tea planter in Ceylon throws light upon the
guestion. He states that the coolies average about 120 Ibs. in weight, and
that the allowance of rice on which they live is 64 1bs. a month, .e,,
29 kilos,, or, roughly, 1 kilo a day. According to our informant they

" do not eat the whole of this, but exchange some for Chilis and

o

/

other flavouring ingredients. One kilo of rice daily containg —proteids-
80 grammes, fa't 8 grammes, carbohydratg 790 grammes, and yields 3595
Calories of encrgy. Upon this the coolies are capable of doing very hard
work day aftor day such ascarryiog & weight of 601bs, for 80miles a day.
But the digestibility of the food is a factor which must be taken into
consideration in ﬁx\in\g a standard of requirement. Hence the '
that thesc foods are purcly vegetable necessitates that the
energy should be in excess of that required in a mixed dict.
table foodsvary in their digestibility, even when cooked i tha same
way, and in deciding on the value of these famine foods as » source of
energy it was necessary to compare their availibility with that ::-f some
well-known cereal. ‘The cercal selected was wheat, and with ihi~. three
of the more important foods were compa’red Samo, Zinjroo, and Bat airico.
The methad of testing the digestibility was as follows: 5 grammes of
the food, finely triturated in a mortar, were taken and beiled for 3C
minutes with 300 e.c. of water, allowed to cool and then 10 cc. of
liquor pepticus and 0°2 per cent. hydrochloric acid were added and the
mixture kept at a temperature of 38° centigrade for four hours. After
{his, the mixturc was made alkaline by the addition of exrhumate of
sodium and 5 grammes of taka-diastase added, and then aguin kept at 2
temperature of 38° centigrade for 3 hours., During the course of diges-

21

. tion the mixture was, by a mechanical means, kept in coustant agitation.

After these digestions the undigested proteid in the inscluble residue
was estimated by determining the nitrogen by KjeldahP’s method, and
from it tho digested proteid was estimated by difference. The digested
carbohydrate wes estimated from the amount of glucose found o exist
in the filtrate.. For comparison we applied these methods o wheat-
meal. The results are shewn in Table 2. o

TanLE 2.
Relative Digestibility of Wheat, Samo, Battairioo, and Zinjroo.

Proteid. . Carbohydrate.

Per cént. Ter cent. Per eent. Per cent.
in Food. Digested. in Food, Digested.

Wheat . . - . -1 10118 81 100 - 45
Bams . . -1 10068 "33 . |. B2 .26
Baltairico - < . . -1 90 34 47°89 30
Zinjroo - - . - %1z 83 3875 28

The close correspondence in the results with tho t\‘.'o‘vcry,simi.llar
groins, Samo and Battairioo, vouch_es.fm' the- accurac.y of this method
for comparative purposcs. . ,

13576. . o
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“Taking the per-centage of proteids and carbohydrates in these sub-
g p g P y

stances, and the amount digested in these ‘experiments, it appears that '
the availability of the proteids and carbohydrates after such s uniform

- digestion may be represented as follows:—

Avsilable protexds and carbohydrates in 100 parts of— .

. - Proteids. Carbohy drates
Wheat - - - .- 88 319 -
Samo - - - - 85 13'3
Battairico - - - 4-4 1444
. Zinjroo . - - - - 99-9 10°9

R

The relative available energy ma): be caleulated from the above table..
g0 far as proteids and carbohydrates are concerned. :

Wheat - - - - - 166
A" ~ Samo - - - S
Dattairico- . - = - . - 7y
Zinjroo - - - - - - 167

As a source of available energy from these constituents Zinjroo may
be considered equsl to wheat, wlule tLe two grains of Panicum are of

less than half the value.

The lowness of the available energy of Samo is supported by the
statcment of Mr, Barucha that 21 to 3 Ibs, of Samo, with a theoretical
energy value of 5086 to 4116 (ncan 3601) Calories is required 'by men
who can subsist on 1} to 2 1bs, of maize, yielding from 2467 to 3290
(mcan 2878) Calories,

Another factor affecting the av mhbllity of cuch food is that excessive
nse of a single cereal seems to lower its digestibility. One of us,
when investigating the fecding of prizoners in Scottish prisons, found
that, when oatmeal was usediin moderate amount it was readily digested
‘but when moderation was exceeded the digestibility was greatly reduced.
(See Dunlop on Prison . Dietaries, Laboratory Reports of the Royal
College of Physicians, Edinburgh, Volume VIII 1900, also as Parlia-
mentary Report, C 9,514, 1899.)

In taking 77 grammes of proteid and 2240 Calories of energy as
probably about the mininium requisite for the famine diet of Bhils, we
intend to imply fhat such » diet is the smallest which® will theorctically
keep a man under the patticular circumstantes and doing - essentially
light labour in proper nutrition, Butin’taking this standard we do not

- allow for the probable indigestibility of these foods used by themselves,
and we are.not surprised to find, that of many of these foods the amount
* which has by cxperience been Jound necessary is considerably above

our standard.

-
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In tsbles 3 and 4 we show the f'ood valufs of the daily rations of -

these foods,

From them we exdude those foods the use of which is

Festrictod by toxic action,

TaBLE 3.‘ ,

.

Showing Food Value of Daily Rations of non-toxic Foods.

Sead. | Authority. | IS OF larmmes! Protoid, | Fat. h_cv’;‘;‘;&"g Calories.
Samo - - | Garda = | 1% seers 700 744 86:4 258°1 2,107
Y <z, 933 | 98 | ‘485 o7°s | 2,308
w o = <l 4 meaniig, 816 871 25 s 4177 | 248

» - -|Barucha -2 ILs. -] 2022 | 1091 531 5228 | 3,080
oo ] <18 . -] 1se3 | uss | w9 | ers| 4
w = < ., mean|2§, -| 1187 | 1273 6o - | Cl0°1 | 3601
Podrw - -1, -2, -] 122 1073 | 410 430°1 2,640
Y -8 . -l 1383 | 131 627 | 5139 | apa

w o+ | w  memmj2y , .| 1187 | 1252 548 B2 | 3,080 .
Battairico - | Garda -|2becers | Lies | 1387 | as0 | 6384 saus
Doda Flowers 1 =113, 700 102°3 53'3 2376 2,094
‘ Thf:ék Boot -] . Sl 0 | 189 | 41 57 | 2
" N -i2 933 213 54 769°3 | 8291

<! » mean |13 , 818 18°5 47 Ges'3 | 2880

BidRoot -| , ale|1t , 700 | 2e8 | v |, 6333 | 23%
. S R 833 | 854 93 710°7 | 8138

- -l » meanjit ,. 816 356 81 | ew1 | o7

» .} . female |13 88 | 20 | 58 a0 | 1975

'., - " » 1, 700 238 {70 53°38 2,385

N -l 4 meanlz , 6 24 64 4837 | ot
_Kasaiya | Barucha - |13lbs. .| 681 | 128°0 420 052 | 2,574
Bndoo Pendoo Gaada - |2}seers | 1160 | 1387 46 | 543°3 | 324

In the gbove tubles the difference between daily requirement as esti
mated by Mr, Baruchia and as estimated by Mr. Gardais very cvident. The
- average of Mr. Barucha’s estimates of all of these is worth 121 gmmmes
of proteid and 3340 Calories of cnergy, that of Mr. Garda’s 71°7
grammos of proteid and 2568 Calories, Mr. Garda’s estimates being
the more comprelensive aro taken first. We consider them seriatim,

1. Samo~Average ration 816 grammes, Proteid, 871, Fat, 42°5,

Carbohydrate, 417°7, Culories, 2452. The value of the daily ration of

this food very closely corresponds with what, pn hypothetical grounds,

:we bave stated as a propable standard, Were Samo as easily digested
as other cereals, it seems that the mean daily ration as estimated by



Mr., éarda-, -viz., 13 seers or 816 grammes might be sufficient to keep
a small man doing essentially lizht work in proper nutrition. The

!

energy value of the ration is somewhat above that . of the standard but

the considgratioq of the 1e1ut1vely small availability of Samo renders it °
probable that thc;LEon of QAo 4% to- be-regazded mthcr..aj-gnst«\

- suﬁicxent to maintgin life than to support even light labour,
’ . Baftairioo—TRation 1166  gr ammes, Proteid,’ 138-7 7, Fat, 420,
‘ Carbohydmte, 558°4, Calories, 3248. The vilue ol “this ration of this

food is very consi iderably larger than both our standard and the value

of the Samo ration. Why this should be so is not. evident from),

chemical analysis, A 2l-seer ration of this food has a food V‘xlu&of

about 33 per cent. more than that cf the daily ration of Samo. Iho.

bulk of the diet is so great that in 'all probdbmty the full ratwn of'

21 seers, 1166 grammes could not be used

3. Endoo Pendoo.—Avarage ration 1166 n‘rammes, I’roteld 1387
Fat. 486, Carbobydrate, 5433, Calorics, 3241. In all pa.ltlcuhrs tlus
closely resembles the ration of Battairioo.

4. Theek Root.—Ration’ 816 grammes, Proteid 185, Fat. 47
Carboby drate, 623, Calories, 2880. Mr. Garda assumes the dax}y
ration a8 the same as for Samo, namely, 11 to 2 seers. Chemical -

~ analysig, lmwever, shows that it. compares _unfavourably with Samo
Fttauge .it contains only a very small pcmentage of proteid. *The
proteid y alue of Mr. Garda’s daily raiien is 8¢ per cent, less than our
stand‘lrd of 77 grammes and it cannot be considered as a satlsfactory

l

1tod when f{aken alone, A note in Mr. Gardu's statement regardm"’

this food skiows that it is not found very satisfactory, for "he saystmt
it} 1sfound ¢ ¢ too cold for the constitution.” From- the composition of!

l

Theck - wez conclude that it is ill adapted for use as a single (food,j

because wesre the ration increased to the full eating powers of a man,
‘everthen thc proteid allowance would Lo so small as to be decidedly
insufficient. , 'I‘héck however, is 2 food possessed of large energy value,

and if vsed . in combmutlon with some proteid rich food, as, for instance, | '
one of the pulses, or Zinjroo, or Kasalya, it is an cxcﬂllent basis for a |

diet.

I
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5. Bid i h‘oot.—Ra{ioh 816 gramunies, FProteid, 356, Fat.‘ 8');4

Carboliydra te, 622-1, Calories 2771. This' food resembles Theck-in-

liaving & sr nall proteid value and a large cnergy value, it, howeyer,
differs from  theck in that its proteid value is not so extremely small. ‘We
had no hesit ation in asserting that the proteid value of thed,. root was

sseaall as o ‘o prevent its use as £n efvient single food. "In Bid the

proteid ratic ' is 50 per cent. below the standard, so that it 100 is

|

unsuitable as 3a single food, but like Theck if cgmbmed with a proteid -

rich food it -. yould mako an excellent basxs of & dlet

There are two interesting points regarding the daily ration of ,de
mentioned in Mr. Garda’s report, the one a comparison of the male and

. female requirements, the other the fact of the existence of persons who

annually live on this food for a great part of the year.  The proportion
which the food requirement of a woman bears to that of a man jsa

. matter which has been carefully studicd by Dr. Atwater of the United
- States Board of Agriculture, and he has assessed it as 8 to 10, or, in
_ pther words, that a proper ration for a woman is four-fifths of that of a

man. Now it is certainly of interest to note that Mr. Gards bhad from

. quite independent obscrvation assessed these rations in the.same

proportion, or at all events in as nearly the same proportion as his

- weights permit of, for he{ rightly does not commit himself to small

fractions of the seor. 'This observation is of special value in enabling
us to place confidence in Mr, Garda’s other observations.

The other special point mentioned was the existence of habitual Bid
eaters, | Mr. Garda’s statement (vide page 13) appears to indicate that
the use of Bid by these people is often combined with the pse of other
foods, e.g., ghitolas, wheat, barley, all of which have greater proteid

““values, However, Mr. Garda certainly indicates that Bid can be,
-and is, used as a single food for long periods without apparent
Larm. If this is so it is a matter of scientific jmportance, as

it affords s good observation of how small the daily allowance of
proteid can be reduced without causing much, if any, harm, and if
properly corzoborated it would -be sccepted by physiologists as- a
valuable indication of the requisite minimum daily proteid allowance
for health.

6. Doda Flower —Ration 700 gmmmes, protexd 102 3, Fat 532

. Carbohydrate 2876, Calories 2094, Of the non-toxic foods
~ Mr, Garda sclects this as being capable- of nourishing a man. preperly
with the smallest ration. Factors which may explain th‘i’s special v;;l;m

of Doda Flower as a. food are the high percentages of proteid and fat
which it contains, Tho actual proteid valuo of the ration is in excess
of our hypothetical standard, while its energy value approximates to that
standard, being only 7 per cent. below., That Mr, .Garda is able to
veport that so small a ration can properly nourish a man, and that we
find that that small ration very ncarly satisfies our ‘hypothetical
standards, are sufficient to warrant the opinion that Doda Flower is an
excellent food. - - » :
Three of Mr. Barucha’s daily rations are included in Tabes 3 and 4,
these are the rations of Samo and Podru and Kasaiya. His estimations

- are higher than those of Mr. Garda. In writing of Samo he estimates

the daily ration as fully 40 per-.cent. higher than Mr. Garda does, and
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“'his &timate shows a diet of about 50 per cent. higher than' our
. standard.  Similarly with Podra, his daily ration is found to have a
" food value much in excess of the average of Mr, Garda’s estimates and
much in excess of our standards. We do not pretend to be able to
explain this discrepancy, but it is possible that Mr. Barucha has made
" his estimate of tho amount of these foods the people will eat if they can
get them, while Mr. Garda in most cases has estimated the amount: they
: are able to subsist on during a period of famine. .
In the ease of Kasaiya his estimate is not so high and approaches more
:to our standard. . From the proportion of the various constituents it
appears to us essentially a valuahle food, and the fuct that it must be
“_completely freed from the hard husk before.it is used, probably renders
- it easily digestible and largely available, ' *

TABLE 4,

~Showing food value of daily rations of certain foods fhe use of which
“appears to be limited by their toxic properties,

" Ration.
- . Food. Authority. Proteid,
Seery. ’ Qrms,

Carbo. | Calos
Fat. | nydrate] ries.

| 1,88
2,312

_Ghitolag = - | Gards - | 1 secr - -17.466 | 48'8 36 | s11'1
Anchu Manchu - " < | iiseers e 700 l 001 | 146 | 443°2

- 7. Ghitolas—The ration, as limited by the toxic action of the food,
- is too small for proper nutrition. Both the proteid and energy values
- are less than our standard, and less than those of the rations of non-toxic
- foods steh as Samo and Doda Flower. Conse'qtiently Ghitolas, as a
+fo0d, is of more limited value than others included in this report.

. 8. Anchu Manchu.—From chemical analysis it would appoar that the
..ration of this food is ample. The apparent food value exceeds that of

. our standard and that of other foods. Its possible toxic effects may .
. make it an undesirable food, but in the light of what My, Barucha says

* of it under the name of Mali, in all probubility this is of little moment.

9. Zinjroo. —As this is seldom, if ever, eaten alone it is nunecessary

‘to report -on it as a single food. It should, however, form a. most

valuable addition to some of the other foods in which the proteids are

gmall in amount and not readily digestible, since we find that its proteids
- are as fully digested as those of wheat,

a7

| 10. Kodri—~The {cod valuc of Kodri still remains for consideration
Out reason for excluding it from talles 3 and 4, is that neither of
the reporters, Mr. Garda nor Mr. Baruchs, have stated its daily ration,

- This being so, all we can do is to state wlhiat, in our opinion, should

" be inimum allowance. .

It differs from the other foods submitted in mot being a single
grain, but a prepamtidn that can be made from other grains, Mali and
Zinjroo excepted. The sample submitted was made frem Samo, and
was, in ‘fact, Samo without part of the husk. The result of this

“manufacture is to increase both the proteid and energy values, and
. consequently an efficient diet can be got from a smaller ration of Kodri

than from Samo. Calculation shows that a diet of 670 grammes (about
1% Ibs. or rather less than 1} seers) will yield 94 grammes of proteid
and 2425 calorics of energy, and thus be fully equivalent to. a daily
ration of 816 grammes of Samo.

) (6.)—GexNerAL CONCLUSIONS,

1. Many of these food-stuffs appesr to be well adapted for human
food, and of these Samo, Battairico, Doda Flower, Kasaiya, Podru, and
Kodri appear to be the beat.

2. Ghitolns, Anchu Manchu, and Zinjroo have a more limited use as
toxic properties have been ascribed fo them.

-3. Bid and 'Theck root, from their poverty in protoid, are not well
adapted for use as single foods,

4. A aaity ratton of 11h, 13 oz. Avoirdupois, or 1§ seers or 816
grammes of the more uutritious foods, should theoretically be sufficient
to maintain a small man of about 120 Ibs. weight, doing light work and
iiving in a warm climate, : ; -

5. The daily ration may Le reduced; to 11b. 9 ozs. or 1} seers or
700 grammes when Deda Flower, Kodri, or Kasaiya are the foods used,
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