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FOREWORD. 

National health is today receiving the foremost consi
deration of civilised governments in the world. It is 
everywhere recognised that it is the basic asset of a 
nation'. welfare. All great countries are therefore adopting 
well-oonoerted and comprehensive measurea for improving 
the health. physique. and power of endurance of their 
peoples. 

No doubt heredity. climate and the social and/political 
conditions under whioh a people live influence both physical 
and intellectual _development. But when all these have 
been taken into aocount. it remains true that nationa.l 
health depends very largely upon the national diet. 
Consequently in the advanced countries of the world. the 
Science of Nutrition has received much attention during 
the last few decades, and particularly BO since the time of 
the Great War. Unfortunately in India. the question has 
not yet received sufficient attention. though we must 
acknowledge with gratitude the excellent work done in this 
direction by some distinguished medical men and scientists 
foremost among whom may be mentioned Sir Robert 
McCarrison.late Director of Nutritional Research. in South 
India. And yet there is no country where the need for 
it is greater. The physical degeneration of the people of 
India has assumed alarming proportions, both among 
males and females. In the matter of infant mortality. 
India tops the list of all the nations of the world. In BOme 
towns it ha.a approached 600 per thousand of the children 
born. The average of life in India is 22 y~rs while that 
in Great Britain is 52 years. 

This is. national calamity. India was the first country 
of the world to condemn the use of a diet which included 
flesh. fish. fowl and eggs. It was the first to discover the 
great advantages of the natural fOod of man--oonsisting of 
cereals and milk and fruits. The staple diet of the country 
as a whole is vegetarian. and the people have lived for 
ages upon it. in health and prosperity. But the impact 
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of the meat-eating west has been undermining the 
faith of some of our people here and there, and they have 
been advocating the use of meat, and some of eggs, while 
the volume of opinion among scientists and food reformers 
in the west has been steadily growing against the use of 
meat. It is vital in national interest that this evil should 
be nipped in the bud, and that the exHing knowledge of 
the Science of Nutrition which has been gathered in 
Europe and America should be widely disseminated in 
this country. For it is not merely the want of nourish
ing food, but also the lack of correct knowledge of what 
constitutes a well balanced diet, pure and cheap, and yet 
capable of giving strength, health and vigour, that is 
responsible for the present deplora.ble deterioration in the 
health of the people. Dr. Godbole has rendered a service 
to the country by writing ,this book, which he has done at 
my suggestion, as a means of propagating such knowledge. 

The subject may be viewed under two main hcads : (1) 
What not to eat and (2) What to eat. Under the former 
head Dr. GC?dbole has naturally discussed the question of 
vegetarianism and non-vegetarianism (Chapter IX), and of 
vegetarian verSU8 non-vegetarian food (Chapter XVII). 
He has dealt with the question both from the scientific and 
the cultural points of view. The scientific objections to the 
use of flesh food have again and again been pointed out by 
a band of scientists and food reformers. But the results of 
scientific research require to be repeatedly proclaimed from 
the house tops until flesh food is abandoned. 

The author tells his readers that "non-vegetarian food 
whether it be eggs, fish or flesh, is open to very serious 
hygienic objections, that it is positively harmful and 
leads to.a multitude of diseases. And that in a country 
like India, where high-temperatures are common and where 
there is hardly any efficient supervision or legislation to 
contror the production and distribution of eggs, fish and 
flesh, the danger accompanying non-vegetarian food cannot 
be exaggerated." (page 72). Some years ago Dr. Kellogg, 
the great American who has earned the gratitude of man
kind and of the dumb creation by his powerful advocacy 
of a fleshless diet extending over more than sixty years, 
summed up his experience in the following passage: 
"After more than fifty years' personal experience with 
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the fleshless diet and an unequalled opportunity to obeerve 
ita effect upon both the well and the sick, the writer 
feels that he can 8&y with full confidence that any reader 
who will make a careful study of the relation of meat
eating to intestinal toxemia or au~intox:ication, and will 
make even a brief trial of a well baJanced and meatless 
bill of fare, will certainly be convinced of the immense 
advantages of the fleshless regimen and, in fact, of the 
impossibility of ridding one's seJ! of the dangerous bacteria 
which infect the coJon of every mea~ter and which give 
rise to colitis, appendicitis, and many other disorders 
(including headaches, high blood pressure, arteriosclerosis, 
and even Bright'. d.isease), by any method other than the 
exclusion of fish, flesh and fowl from the bill of fare and 
with them the putrefactive bacteria which the butcher'. 
meat. &tway. contain in countless millions." 

Attention may also be drawn in this oonnection to the 
verdict of the Internation&1 Scientmo Food Commission 
which oonsisted of food scientists of tour great nations, 
aelected by their government. &8 experts, who decided in 
1918 that no absolute physiologic&l need exista for meat. 
since the proteins of meat can be replaced by other proteins 
ot animal origin, such &8 those contained in milk, cheese 
and eggs, &8 well &8 by the proteins of vegetable origin. As 
Dr. Kellogg said years ago "the report ot this, the moet 
authoritative body which h&8 ever spoken upon the food 
question, may be justly regarded &8 the last word upon the 
subject." The author Curther reinforces his argument by 
quoting the following important statement. of Sir Robert 
MoCarrison: .. U the food oontains enough milk and 
milk product. then it is not necess&ry to eat flesh meat 
at &11." "Enough milk is not less than a pint a day. and a 
quart it possible." .. Eggs are not so good &8 milk." 
"' One ounce of any ot the 'dais' oontains &8 much protein 
&8 one ounce ot meat. nearly twice &8 much &8 one 
ounce ot eggs. and se~ times &8 much &8 one ounce of 
whole milk;" (page 76). It may be added. "that eggs. 
which undergo putrefaction &8 does meat also, can be 
eliminated from the bill of fare. without injury. provided 
milk is eaten, and also provided care is taken to make 
a liber&l serving of greens a part of every day'. menu to 
ensure an adequate supply of food iron." 



Dealing with the cultural and humanitarian point of 
View of flesh eating, Dr. Godbole well observes: "Man 
does not live for bread alone. As a representative of the 
highest evolution of rational beings, he has to live for 
some ideals. The loftiest of these ideals it cannot be 
denied is 'to live and let live'. This ideal is embodied in 
the ,great Sanskrit motto "~m 1R~: ". 'not .to 
injure the innocent is the highest form of religion! It is 
for these reasons that the staunch vegetarian refuses to 
include in his menu anything like eggs, fish or meat. But 
the strict vegetarian stands on humanitarian ideals when 
he extends the conception of humanity from Iban to a.ll 
creatures having life and feelings-the cow, the sheep, the 
pig and so on. The luropean conception of humanity 
strangely enough stops at human beings, and does not 
include the life of animals like the cow, sheep or the pig, 
(or the egg with life in embryo) which it thinks are outside 
the· scope of humanity. The humanitarian in India looks 
:upon the life of a cow that has yielded milk all her life 
time with the same feeling with which he looks at the life 
of one ofhis own relatives, and rightly too. If in addition 
to this, the question of food efficiency, cost and hygiene 
all help in preserving the ideal, there is no reason why this 
view should not be considered as the loftiest one to be 
fought for." 

Dr. Kellogg has well pointed out the contrast between 
slaying to eat and eating vegetables. "When man slays 
to eat, what a picture arises, with knife and axe he turns 
upon his trusted friends,-the sheep that kissed his hand, 
the ox that ploughed his field. The air is filled with 
shrieks and moans, with cries of terror and despair: the 
soil is wet wit h warm blood, and strewn with corpses," 
Look now at the other picture: II When animal' eats 
vegetable, there is no pain, no sorrow. no sadness. no 
robbery. no deprivation of happiness; no sun-light shut 
out from eyes that were_made to see, no sweet melodies 
for ever shut away from ears tha.t--were made to hear. no 
simple delights denied to beings that God made. if not in 
his own image, at least so nearly like his image, man, that 
the man whose eyes have been enlightened by the study of 
nature may look down and see in the millions of beings that 
God has made to share with him the divine spirit, the 
breath of life. some traits of himself that must now and 
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then bring blushes to his cheek or strike deep into hi. 
lOul barbed arrows of remorse." A contemplation of 
this contrast should turn a man'a mind away for ever from 
flesh, fish and fowl. 

The next question-what to eat-is already answered 
in what has been said before. "The bill of fare which 
wise nature provides for man in forest and meadow, orchard 
and garden, a rich and varied menu, comprises more 
than 600 edible fruits, 100 cereals, 200 nuts and 300 
vegetables-roots, stems, buds, leaves and flowers-to 
say nothing of milk and various other dairy products" 
(Kellogg). The author reminds the reader that for the 
normal growth and repair of the human body, and for 
generating the energy which is necessary to maintain ita 
normal temperature, the normal food of man should include 
carbohydrates, fats and proteins, in certain definite pro
portions. By a diagram he shows the composition of milk, 
whioh contains carbohydrates, fats, proteins, mineralsalta 
and vitamins, A. B. C. D. and E. He has put in a number 
of comparison tables showing the food value of milk as 
compared with that of different kinds of meat and eggs and 
of a large number of cereals~ fruits, nuts and vegetables, 
a.nd has reiterated the conclusion, well established by 
scientifio research, that both for the young and the adult, 
Cow's milk is the most valuable-the most perfect-of all 
human foods, and at the same time the cheapest nourishing 
material whiohis available to man. 

As the author has pointed out by references to the 
Vedas which are by common consent the oldest boob 
extant in the world-and the Ayurveda, the Medical Science 
of the Hindus-the ancient sages of India were the first 
to recognise the high value of cow's milk both as a preven
tive and ourative medicine and as nutritive food giving 
health, strength and long life, and marked the gratitude 
that man owed her by making it a matter of religion, of 
conscience and justice, that the life of a fellow creature, 
who served man as a most beneficent nurse should be pro
teoted by law. She is desoribed in the Vedas as Aghnava. 
(one not to be killed), and held as an object of veneration. 
Excepting a few, in Indian States, the cow is still protected 
by law. But it is a great national misfortune that as the 
British people have been used to taking beef in their own 
cold country, since the establishment of British 1111e ill 
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India, an appaling number of cows has been slaughtered 
in British India for supplying food primarily to the Euro
peans, in lamentable disregard of the deepest religiou8 
sentiments of the great bulk of the people, and of their 
economic and hygienic interests. The result of the conse
quent paucity and dearness of milk is writ large in the 
high infant mortality, the very low average expectation of 
life, and the increasing debility and decreasing vitality of 
the population of the country. Attention may be drawn 
here to the table (opp. p. 21) which shows the compara.tive 
consumption of milk and butter in India and other countries 
of the world. It has to be noted with regret that milk is 
many times dearer in Bombay than it is in London,Denmark 
and New Zealand. As the author says: "All the evidence 
available points to the conclusion that the consumption of 
fresh milk in India. is very small when compared with such 
countries as the U. S. A., Denmark, Sweden and Switzer
land~ Since the desire for milk is wide spread and the con
sumption is relatively small, it would appear that the 
difficulties _in the way of economic milk production and 
distribution in India. are formidable." (page 23). 

In India, attention has repeatedly been drawn during 
the last forty years to the milk problem. Sir Robert 
McCarrison wrote in 1928 in his excellent book on "Food": 

"The greatest nutritional need of India. at the present 
time is the production of more and of purer milk. for there 
is no more important food-stuffthan this and none on which 
the public health is more dependent ............. The rising 
generation must realise the importance of pure milk to the 
well being of the people, and see to it that India shall 
become as enlightened with regard to milk-production and 
to milk-distribution-as other countries." 

"If the food contains enough milk and milk products 
then it is not necessary to eat flesh meat at all. 'Enough' 
milk is not less than one pint a day, and a qualt if possible; 
but few children in India. consume anything like this 
amonnt." 

As Prof. Kanga has pointed out in his valuable 
brochure on "Dietetics, Food and Race ", Sir Robert 
McCarriaon has shown by his classical experiments on rats 
that among the national diets of India, the Sikh diet is the 
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best. This consistl of whole wheat chapatiel, u,.dH dill 
(pulse), - green vegetables in plenty. butter. fresh milk in 
plenty and "occasionally meat." In the U. P. and Raj
puta.na, M Dong, M ClSur. A,.Allr or CAllntd:i dill is used in 
the place of Urlld. "U". says the professor, "the last 
item in the Sikh diet, "'6., .. occasionally meat" is 
replaced by the Soya bean, it will be an ideal diet for 
the vegetarian; and as the Sikh diet has been found to be 
best among the national diets of India, and as Soya bean 
is undoubtedly luperior to meat in its food value, the 
Sikh diet modified as suggested here would be certainly a 
more nutritive diet than the Sikh diet. The superiority 
of the Sikh dietary would be not only maintained but 
considerably enha.nced by replacing meat by Soya bean." 

The following questions and answers before the Royal 
Commission on Agriculture in India in 1926. clinch the 
matter so far &8 the importance of milk in the Sikh diet 
is concerned. . 

Q. 1479-Sir Henry Laiw,ence: Could you tell us a 
little more a.bout this question of milk in diet' Do you 
regard a greater supply of milk as a very important matter 
for the rural popula.tion , 

Health Commissioner (India): I think BO. I have 
very little doubt that a population which has access to 
large quantities of milk is enormously benefitted thereby. 

Q. 1480-Ia there a geographical distribution' You 
sa.y there are certain areas in India where they have 
sufficient milk and certain areas where they have not I 

Health Commissioner: I do not think there is any 
doubt that muoh more milk is oonsumed in certain areas 
than in others. whioh means that the amount of milk is 
more readily available. In the Punjab. for example. the 
Sikh community drinkJ . generally speaking. fairly large 
quantities of milk. 

Q. 1481-With good effect on their health and consti
tution , 

Health Commissioner: We have only to look at them 
to see that. 

Q. 1484-Then. for people whose economio oondition 
does not permit them to have a Tery generous diet, you 
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would consider milk a very important substitute and &ny 
improvement in the milk supply as a matter of very 
great importance to India ! 

'Health Commissioner: A matter of the very greatest 
moment 

It is a matter for deep regret that notwithstanding 
these emphatic statements by men competent to speak and 
entitled to be heard, little action has yet been taken in any 
province to improve the milk supply for the people. It ia 
a matter for thankfulness that Lord Linlithgow has drawn 
publio attention to the indisputable scientifio fact that 
a liberal supply of milk is an essential constituent of diet 
for growing children and that good nourishment in the 
early year~ of life is essential to the building up of a strong 
constitution in after life. It is now equally well-established 
that milk is necessary to maintain health and strength and 
vigour throughout life. This is evident from the "Drink 
more milk" campaign that has been carried on in England 
and Europe and America for sometime past, where both 
official and-private enterprises have been organised for 
distributing cheap and pure milk to the people. It ia 
devoutly to be hoped that the interest which His Excell
ency the .Viceroy' is. taking in this matter will lead to a 
welt planned national endeavour, in which the British 
Gov~rnment and the public and the Indian States, will 
co-operate to secure an adequate supply.of pure and cheap 
milk to the people, and humane treatment to the cow and 
her progeny if not to all other innocent creatures of God. 

The chapter on . breeding or feeding deserves special 
notice because the. Governnient and the public need 
reminding that feeding is as importaut as breeding. The 
Royal Commission on Agriculture in India sa.id in their 
report in 1928: "The two important factors in cattle 
improvement are feeding and breeding. We place feeding 
first because no outstanding improvement in the way of 
breeding' is possible till cattle can be better fed. The crux 
of the situation is the period of scarcity which in most, 
though not in all parts of the country, is the two or three 
months preceding the break of the south-west monsoon. 
Since it is the curtailment of uncultivated land as popula
tion has increased during the past century that is the most 
obvious caQse of the present overstocking of villa~8 
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grounds, it is not surprising that many witnesses have 
advocated the extension of grazing land." Along with 
breeding it is necessary simultaneously to improve the 
economio condition of the farmer who would then be in 
a position to buy good cattle, feed it well, and maintain 
it in proper condition. Reserving of pastures for grazing, 
special provision for the supply and protection of stud 
bulls, putting an end to the slaughter of milch cattle, and 
last but not least introducing a system of collecting milk 
from the countryside and transporting it where necessary 
in dry ice vans, to cities like Bombay and Calcutta and 
other large centres of population and thereby putting a 
stop to the importation of cows for milking purposes into 
those centres, these are some of the immediate problems 
that must receive full attention before the question of an 
adequate milk supply can be solved. 

The illustrations given in the book are happily designed 
and show orginality in the manner of their execution. 
They are meant to be at once educative, explanatory and 
convincing to the layman, whereas to the scientist they 
will be of more than common interest. 

In concluding this note, I endorse the following 
observations of Prof. Kanga : 

"U India is to become a strong and virile nation then 
it is the duty of Government, Municipalities, eduoational 
and other publio bodies and the leaders and Panchayat 
of every community to see that no boy or girl leaves the 
sohool without getting an adequate knowledge of the 
important subject of dietetics and that no section of the 
publio is without cheap and scientifio dietaries s~table to 
ita taste, purse and need." 

M. M. MALAYIYA. 
Dehradun. 

25th November, 1936. 
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INTRODUCTION. ' 

During the course of-a private coversation at the Vice
Chancellor's Lodge, one day, the subject of the food prob
lem of India came up for discussion, particularly the 
question of milk and other vegetarian and non-vegetarian 
food stuffs. It was thought neccessary to find out the 
relative importance of non-vegetarian foods in Indian 
conditions and also to examine how far milk could be 
made to repJace these. As the literature on this subject 
was far from complete, I was asked by' our Vice-Chancellor 
Pt. Madan Mohan Malaviya to write a treatise on this 
subject and I took up the work immediately. 

The dJain question was to examine the uses of milk 
as the most perfect food. All over the world, both in the 
West and in the East, there is a new wave of milk concious
ness. Nations that once believed only in maintaining 
liquor bars have nOW begun to encourage milk staJIs. 
Country-wide campaign is being carried on in many 
Central European Countries demonstrating that both ~ 
a~d in food vaJn~milk was an.!'; time superior to eggs. fish 
and meat. India has Lelieved m the efficacy of milk as a 
perfect food for centuries past. The constant impact of 
western ideas has influenced a small section of the people 
to believe that non-vegetarian food was more efficient than 
milk but it is gratifying to note that milk has re-established 
its supreme place once again all the world over. 

The dangers accompanying the use of non-vegetarian 
food stuffs in India are of a serious nature. As against 
the one advantage of easy assimilability of the nitrogen, 
the disadvantages ale overwhelming. The abnormal heat of 
the tropical climate coupled with the want of strict sani· 
tary control and cold-storage makes the use of non
vegetarian food a very risky one. There is no doubt that 
meat of all kinds, beef and pork particularly. are cheape~ 
in" India than in Europe or America. firstly because o~ 
the religious scruples (of the Hindus who would not tou~ 
beef and of the Moh ... medans who would not take 



( xvi ) 

pork) and secondly because for want of control one does 
not know whether the meat on the market comes from a 
diseased, dead or a slaughtered animal. The fish and the 
egg are not open to less serious objections. 

It is also worthwhile examining another serious aspect 
of this non-vegetarian question. This involves the con
sideration of the tremendous amount of vegetarian food 
that must be consumed by cows, buffaloes and goats etc., 
before it is assimilated and converted into a raw material 
for slaughter-houses. In the interests of national economy, 
would it not perhaps be more useful for man directly to 
use this vegetarian food in other forms rather than convert 
it into non-vegetarian food and then reuse it , 

The problem of milk suply in India is an extremely 
perplexing one. There is no other country in the world 
that worships the cow as a sacred animal. Indeed accord
ing to one orthodox view in Hindu India, the cow is the 
home of Thirty-three crores of Gods and Goddesses 
(making an average of one Deity per Indianl). In all 
provinces in India, even today, the cow is specially 
worshipped by womenf01k once a year in the evening, two 
days before Divali as a token of peace and prosperity. 
It is equally a paradox, however, that very little of pure 
and unadulterated milk is available in the country. The 
Indian agriculturist and the Indian milkman who look 
upon cow-slaughter as a religious crime do not seem to 
think that dilution of milk with water (or "ice "erBa) is a 
still greater crime. The explanation for this 'mentality is 
to be found more in the economic conditions than in 
l'eligious beliefs. Though not in intellectual pursuits. 
poverty is certainly a bar in the economic struggle for 
existence. 

It would be a great mistake to interpret the religious 
importance attached to the cow as being a superiltition. 
In India, religion is very often only a garb and a cover to 
disseminate cultural, sanitary, scientific and economic 
ideas. The value of the cow and the bullock to the Indian 
agriculturist cannot be minimised, the former for its milk 
and the latter as the beast of burden. The importance 
attached to the horse in the west as a valuable beast 
.of burden both in agriculture and in war is a parallel 
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~onception. Though not on religious grounds, the flesh 
of the horse scarcely finds a place in westem menu, except 
in times of,. siege. The horse is as indispensable in the 
west as the cow and bullock are in the east. The religious 
significance attached to the cow in India is synonymous 
with the economio sanctity attached to the horse in the 
west. 

Even in ,. country like Japan where the science of 
drinking milk was unknown, and people were afraid of 
taking it lest homs might grow on their heads, there is now 

..a. country-wide awakening in favour of milk and the pro
duction of milk, butter and condensed milk has reached 
-appreciable figures. In the year 1930, for a total 
popula.tion of 64: millions in Japan, the production of milk 
amounted to 110 millions of litres, condensed milk 
amonnted to 13 millions kilogrammes and butter amounted 
to 4 and ,. ~Ialf millions kilogrammes. For a country that 
-did not dare to take milk even in its tea., the above figures 
are certainly pra.iseworthy. 

The following pages are written with a view to 
-exa.mine the question of milk from all aspects. No 
..attempt is made to appeal to sentiment in preference to 
.scientifio reasoning. It is hoped that they will serve the 
ilurpose of disseminating the correct knowledge of milk as 
the most perfect food. 



I: 

WEIGHTS AND MEASURE) 

tn Ellrope, an average male person is taken to weigh 
1154 lbs. and an average female is taken to weigh 
120 lbs. 

Liquidll. 

One Imperial gallon (ofwater)al0 lbs. 
4 litres:::l 1 gallon. 
1 litre == 1000 cubio centimetres. 

or == 1000 millilitree. 
One cub. centimetre == one millilitre. 

1 o. o. == 16 minims 
1 pint == 20 ou. (fluid) 
2 pints == 1 quart 
4 quarts = 1 gallon ... 8 pints. 

SO o. o. ... 1 oz. (fluid) 

Solids. 

1 gramme == 10'5 grains 
1 lb. = 453 gms. = 7000 grainh.8 chataks 
1 oz. = 28'3 gms= 2, tow. 
1 Kg. (Kilogram.)... 2-2 Ibs. 
1 Seer (Bengal) :II 2 lbs = 80 tolas. 
1 Tola ... 180 grains. 

40 Tolas ... 1 lb. 
1 Chata.k = 5 tolas. 

16 Chataks '= 1 seer. 

Thermometry. 

There are two scales used to measure heat in degrees. 
One is known as the Centigrade system used in all scienti. 
fio books and also in France, Germany eto., but not in India 
or England. The other is known as the Fahrenheit scale used 
mostly in India and England. 



The freezing pomt ot pure water on the Centigrade scate 
is 0° O. and the boiling point of pure water at sea 
level is 100"0. On the Fahrenheit scale. the freezing point 
of pure water is 32u F., and the boiling point of water is 
marked 212°F. Therefore. 100 degrees of the Centigrade 
scale (1000 

- 0" = 100), correspond to 212ft-32° = 180 degrees 
on the Fahrenheit scale. The following simple formula. is 
used for converting Centigrade into Fahrenheit and vire 
ver8a. 

F;32=~ where F stands for degrees in Fahrenheit scale 

and 0 stands for degrees in Centigrade scale. 

Indian Coinage. 
s. d. 

One Rupee = 1 6. 

One Rupee = 16 Annas. 
One Anna. = 4 Pice. 
One Pice = 3 Pies. 
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II 
VEDIC AND A.YURVEDIC REFERENCES 

A.. Milk in Vedic Times. 

It is interesting and instructive to find that references 
of educative value should be found in the Ved~ The 
following selections. will, therefore, be read with very great 
interest. 

(1) rlint: ~~ ~II 
~ t I', t'l 

"Milk should be added to ~." 
This drink is recopunended to be healthy. 

(i)~~~~~~~1 
'A': ~ ~ ~ ~: ~ it fotq~Ii.1I 

~UU.IHll. 

"I have obtained abundant wealth of cattle, bipeds 
and quadrupeds and com in plenty. 

May Savitra (God Sun) and Briha.spati vouchsafe me 
the milk of kine and the refreshing juices of herbs." 

(3) ~~~~ cce .. iA I 
~~~~~ ~_~II 

'N'i ~,. I ,. I Ht 

"When these Sadbyas and ~VasU8 ",have drunk the 
outpourings of the cow, they pay adoration to her milk 
in the Bright One's :dwelling place." 

The whole of this Sukta, containing 3-1 Mantras is 
important and shows clearly the Vedic attitude towardt 
cow and her milk. 
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(4) ~ ~ ~9 ~ ~ ~q ~"I 
'"'~ ~ WI'" I , 

"Bards who invigorate the milk of mUch-kine. the sap 
of growing plants, the speed of coursers." 

(5) ~rm ~ ~'~~II 
'tNlf , I " I "

"Hither, I bring the milk of cows. hither brought the 
jnice of com." 

(6) ~rm ~ ~~ 1Wi~1 
.ad,." I' 

".I pour together milk of kine with butter bien din, 
strength and juice." 

It is interesting to note that no reference is made 
in the "Vedas" to the milk of buffa,I088. 
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B. Ayurvedic References. 

Su.T.ruta hae given a very detailed description of the 
,varioul properties of different milks and also those of 
milk in general and the following translation of the forty
seventh, forty-eighth and forty-ninth Shlokae of the 
forty-fifth chapter will be found instructive: 

.. The milk is the white fluid essence of drugs and 
cereals, which enter into the food of the aforesaid milk
giving animals (cow, she-goat, she-camel, ewe, she-buffalo, 
mare, she-elephant or woman) and is therefore the best 
of all nutritive substances (literally life-giving). It is 
heavy, sweet, 8limy. cold. glossy, emollient, laxative and 
mild • 

.. Hence it proves congenial to all sentient animals. 
And since milk is kindred in ita nature to the essential 
principles of life and so very congenial to the panzoism 
of all created animals, its use may be unreservedly recom
mended to all and is not forbidden in diseaees due to the 
deranged action of Vayu or Pittam or in ailments affecting 
the mind or the vaecular system of man. Ita beneficial 
and curative efficacy may be witnessed in cases of chronio 
fever, in cough, dyspepsia, phthisis and other wasting 
diseases. in Gulma (abdominal glands), insanity. ascites. 
epileptio fits. in vertigo. in delirium, in burning sensation 
of the b<><!y. in thirst. in diseases affecting the heart and 
the bladder, in chlorosis and dysentery, in piles, colic 
and obstinate constipation, in Grahani, Pravahika, mis
carriage and other diseases peouliar to the female repro
ductive organs. and in haemoptysis: It is a refrigerant 
.and acta as a bracing beverage after physical exercise. 
It is sacred, constructive, tonio, spermatopoietio, rejuve
nating and aphrodisiao. It expands the intellectual 
capacities of a man. brings about the adhesion of broken 
or fractured bones, rejuvenates used and exhausted 
frames, forms an excellent enemata, increases the duration 
of life and acta as a vitaIiser. It is an emetio and purga
tive remedy and imparts a healthy rotundity to the frame 
(!.~d "hiQ4 throu$h ita kindred or similar properties 
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a.ugments the quality of bodily a.lbumen and is the m<1st 
complete and wholesome diet for infants. old men and 
persons suffering from cachexia witnessed in cases of 
ulcers in the chest. as well as for persons debilitated from 
insufficient food. sexual ~xcesses or excessive physica 
labour . 

.. Cow milk is demulcent. and does not set up or 
increase the normal quantity of slimy secretions 
in the internal channels of the body. It is heavy a.nd is 8.' 

good elixir and proves curative in haemoptysis. It is cold 
and sweet both in taste and chemical reaction. It subdues 
both Vayu and Pittam and is accordingly one of the most 
efficient of vitalising agents. 

cc .The milk of a she-goat is possessed of properties 
similar to those of a cow and is specially beneficial to 
persons suffering from phthisis. It is light. astringent. 
appetising and is efficacious in dyspepsia. cough and 
haemoptysis. The milk of a she-goat proves curative 
in all diseases owing to the smallness of her limbs and her 
agile habits, &8 well as for the fact of her drinking 
comparatively a less quantity of water and living upon 
bitter and pungent herbs. 

.. Thl! milk of a she-camel is parchifying. heating, 
light, palatable and possessed of a little saline taste. It 
proves curative in oedema, abdominal glands, ascites, 
piles, intestinal worms and Kushtha., and is a good 
antitoxic agent • 

.. The milk of an ewe is sweet, demulcent, heavy and 
proves aggravating in disorders of Pittam and Kapham. 
It forms a good diet in Kevala Vata and in cOllgh due to 
the deranged condition of the bodily Vayu. 

U The milk of a she-buffalo· is sweet in taste, tends to 
impair digestion and increa.ses the slimy secretion of the 
organs. It is heavy, soporific. cooling and contains more 
fatty matter than cow's milk. 

" The milk of a she-anima.l with unbifurcate:l hoofs 
such as the mare etc.. is tonio, light, parchifying, sweet 
and acid in taste leaving a saline aftertaste and proving 
curative in cases of rheumatism restricted to the ex
tremities. 

"The milk of a woma.n is cold and sweet leaving 
.n astringent after-taste. It proves beneficial as an 
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enhine and acta aa a good yuh in eye-diseasee. it ia 
wholesome. vit&lising. light and appetising • 

.. The milk of a aluHlephant is aweet though it 
leavea an utringent aftertaste. It is apermatopoietic, 
heavy, demulcent. cooling and tonio. It invigorates the 
eye-aight . 

.. The milk of a ahe-animal, milched in the morning is 
heavy. cold and takes a long time to be digested owing 
to her entire repose during the night when cooling 
attributes preponderate. Similarly the milk milched 
in the evening is found to be possessed of refrigerant and 
eye-invigorating properties. Moreover, it restores the 
bodily Vayu to ita normal condition owing to the physical 
labour undergone by the animal in the day time, exposed 
to the rays of the aun and the currenta of free air. Cold 
or unboiled milk is extremely heavy and aerves to increue 
the alimy aecretions of the organs whereu by boiling it 
is freed from thoae injurious traita. But this rule does not 
hold good in the case of woman's milk which is wholesome 
in ita natural or unboiled atate. Freshly milched warm 
milk ahould be regarded as extremely wholesome which 
being cooled down loses ita efficacious virtues and becomes 
unwholesome. On the contrary over-cooked milk is heavy 
and fat-making. The milk which emits a fetid smell or 
has become discoloured and insipid or has acquired an 
acid tute and looks shreddy and curdled or tastes saline 
ahould be regarded as unwholeso~e and injurious." 

(From an English translation of the 8utAruiG 
by Kaviraj Kunjalal Bhishagratna. vol. 1 •. 1907, pp. 
430-43.&.) 

A similar account is given in Claard SGmAitG Chapter 
27. Shlokas 221-228. 

Wagbhat (A.Atang-HrwaYIJ) confirms the above in his 
Chapter V. Shlokas 20-29 and, while describing the indivi
dual properties of various milks. concludes by saying 
~ 1SI'lJN"'l i. I.. freshly milched milk is as nectar 
itself. 
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III 
Imports of Milk Products, Butter, Ghee etc. 

It is a great pity that a country like India with such 
a large number of cows and buffaloes and with a rich 
variety of ~limates and pastures should not only not 
produce enough milk and milk products to meet her OWD 

needs but should be compelled to import increasing amount. 
every year. The imports given in the following paragrapha 
point out the distressing drain on the slender resources of 
an impoverished country. The rate of the mortality of 
children in India, per thousand, is the highest on record. 
The reason is not far to . seek. Many of the newly bom 
babies do not get either enough or even a pure supply of 
natural milk and have to be fed on tinned substitutes. 
These tinned milks cannot obviously replace pure and fresh 
milk in all its food values. 

For the vegetarian adult also. the supply of pure 
butter and ghee has been an equally tough problem. The 
high degree of adulteration. combined with a lack of strict 
sanitary legislation has made the supply of pure butter and 
ghee a very intricate question. Cases are on record in the 
Bombay market where butter adulterated to the extent of 
as much as ninety eight per cent has been sold under the 
name of pure .butter. The manufacture and" import of 
vegetable ghee has given a very safe means in the hand. 
of the ghee merchant of adulterating pure ghee. The 
import of a synthetio ghee aroma has futher simplified this 
adulteration. 

The large amounts of synthetio food stuffs (containing 
milk) imported point to the increasing debility of the 
population of the country which year after year has 
been showing decreasing vitality. The statistics of the 
increasing imports of milk and milk products will, there
fore, be found very instructive. 
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iM~OR'ts 

STATISTICAL FIOl11tES SHOWINO TIIB WPOB.T~ 

Milk, Condensed and Preserved, Milk Food 
for Infanls and Invalids 

CHEESE, BUTTER AIm OHE!: 

I.-Milk foods for infanta and invalids. 

(Quantity in Cwte.) 
1930·31 81·32 32·33 33·M M·35 

Dr. Emp. 12.718 11,272 11.735 11.Ml 8.9IIt 
" 

Foreign coa. 860 1172 1182 .88 175 

ToW .. 13.378 ll,M& 10,317 12,027 11.17& 

(Value in Rs.) 

Dr. Emp. 211,M,061 22,26,633 18,111,945 16,00,632 13,40.037 

Foreign COli. 86,133 77,1185 73,153 ~,8811 21,65& 

Total 26,20,10. 23,M,218 18,89,098 160'1,497 13,07,711 

-II.-Vegetableproducta (Ghee. fat etc.) 

(Quantity in Cwte.) 

1930·31- 31·32 32·33 33·M 34-35 

Dr. Emp. 782 841 48.fo 211 183 

Foreigll COD. 2,911,239 1,16,208 36,175 2,438 ',689 

ToW 2,96,026 1,16.849 36,659 2,849 . '-772 

en_ impon of Vegetable Ghee haa fallen becauae • number of 
hydrogenation factoriea haft heell started in India. in Bombay, Cawnpora, 
Lyanpur and Tatapuram. " . 
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i930-si 32.33 
(Vaiue in Rs.) 

81·32 83·:U 34·35 
Dr. Emp. 29,630 26,745 19,777 8,297 '1,031 
Foreign oon. 1,08,73,769 '2,14,892 13,25,948 94,871 1,28,893 

Total .. 1,09,03,399 '2,41,637 13,45,725 1,03,168 1,35,924 

III.-Butter. 
(Quantity in Cwts.) 

1930·31 81·32 32·33 33·34 34·35 
Br. Emp. 2,273 3,166 8,656 4,618 6,767 
Foreign oou. 352 404 218 488 498 

'l'otal 2,625 3,570 3,772 6,108 3,265 

(Value in Rs.) 
Br. Emp •. 4,03,685 4,72,965 4,90,350 5,28,265 5,82,774 
Foreign oon. 66,708 69,432 33,150 62,081 40,880 

Total 4,70,391 5,'2,397 5,23,500 5,78,348 8,23,654 

IV.-Ghee. 
(Quantity in Cwts.) 

1930·31 31·32 82·33 83·34 34·35 
Br. Emp. 392 301 98 43 75 
Foreign con. 472 2,114 358 233 264 

Total 864- 2,415. 456 278 339 

(Value in Rs.) 
Br. Emp. 26,367 16,925 8,320 2,750 3,660 
Foreign oou. 29,655 1,14,632 18,739 11,871 11,251 

Total 65,012 1,31,557 25,059 14,821 14,911 

V.-Cheese. 
(Quantity in Cris.) 

i930.31 31·32 32·33 33-34 34-35 
Br. Emp. 2,050 2,037 2,391 3,152 3.283 
Foreign oou. 8,393 6,312 8,487 6,719 7,641 

Total 10,443 7,349 8,858 9,871 10,924 
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(Value in Ri.) 

1930-31 31·32 32·33 33-34 34·35 
Br. Emp. 2,35,822 1,80,832 2,27,868 2,78,808 2,72,710 
Foreign coa. 7,89,822 U2,825 5,33,(85 11,30,850 11,70,882 

Total 10,05,«4 8,33,M7 7,81,151 8,07,288 8,43,392 

VI.-Milk, condensed and preserved. 

(including milk-oream.) (Quantity in Cwts.) 
1930-31 31·33 32·33 33·34 34·35 

Br. Emp. 64,812 3O,tll tl,OU 57,733 82.2« 
Foreign oou. 1,72,2'1 1,511,509 1,31,308 I,U,137 "1,18,898 

Total 2,26,853 1,85,925 1.7%,332 1.71.870 1.80.9U 

(Value in Rs.) 

Br. Em,. 26.18.343 15.21,228 15,67.828. 21.91.987 U.80.38:f 
Foreiga cou. 52.36."1 C.03.7U 33,62.t72 23.59.065 23.56.593 

Total 78.64.783 57,32.702 t9.10.100 tII,6I.0li2 t8.36.978 

Grand total for the year 1934-35. 

Re. 
No. I. 13.67,711 
No. n. 1.35.1124 
No. m '.23.864 
No. IV. 14911 
No. V. 8,43,392 
No. VI. t8.36,9'78 

Be. 78,22.568 

Milk roods eto. 
Vegetable Ghee etc. 
Butter. 
Ghee. 
Ch-. 
Milk oondeDHd aad preeened. 

Japan has been exporting to India a very large 
amount of hydrogenated fish-oil-both in the form of a Cat 
and &8 fatty acids. The Catty acids are being used for 
soap manufacture and the Cat is being used for adulterating 
ghea. 

"Provisions-Vegetable products (Vegetable ghea etc.) 
increased from 3000 cwts. valued at Be. 1 lakh in '33-34 to 
0000 cwts-. valued at 1 i lakha in the year under review. 
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"Milk foods for infants and invalids imported mostly 
from the U. K. recorded a decrease in qua.ntity from 
12,000 cwts. to 9,000 cwts. and in va.lue from Ra. 161akha 
to Ra~ 14 lakhs. Imports -of condensed milk also rose from 
1,72,000 cwts. valued at Rs. 45. Iakha in 1933-34. to 
1.81.000 cwts. valued at Ra. 4811a.kha in 1934.-3l$. Receipts 
during the year included 94,000 cwts. from the Netherlands 
and 56,000' cwts. from the United Kingdom as aga.inst 
84,000 cwts. and 39,000 -cwts. respectively sent by these 
countries in 1933-34. Other prinoipa.l sources of supply 
were Italy 11,000 cwts.. Denmark 10.000 owts. and 
Australia 2.500 cwts. 

Butter 
Import duty 1934-35 
- 25 % 1933-34 

ad valorem 1932-33 
Import duty on mil I{ con

6,000 cwts. 
5,000 cwts. 
4,OOOowts. 

Ra. 
6lakha. 
61akha. 
5lakha. 

denSed. preserved and Cream ••.• 30 % ad valorem ... • 

*Review of the Tra.de of India, 193&·35, p. 55. 



IV 

Total Production of Milt and Butter per year in India. 
Perhaps the most difficult question in the milk problem 

of thia country baa been the attempt at a correct calcula
tion of the total production and supply of milk and butter 
in the whole of India, including Indian States. Neither 
the provincea under the British Government nor the 
Indian States, small and large, have cared to keep a regular 
record of the milch cattle, cows and she-buffaloes, in their 
jurisdiction. Although attempts are being made for the last 
fifteen years to collect the necessary statistics zegarding 
cows and she-buffaloes, a very vital question for an agricul
tural country like India, it is a pity that even in the year 
1935, big provinces like Bengal and Behar and Orissa have 
not been able to collect this information "mainly owing to 
financial reasons" t 

In the year, 1935, only sixty per cent of the Native 
States have been able to supply figures of all the cattle in 
their territories. It is hoped that at least in the next 
census of 1940, all these figures in British India and the 
Indian States will be as complete as the cause demands. 

TOTAL PRODUCTION or J4ILIC AND BUTTER IN INDIA·. 
Cows and Buffaloes in India. 

AsCBBTAINJ:D BY CENSUS HBLD IN 1930. 

Provincea. Cows. he-buffaloes. 

Madraa 56,22,356 27,65,694 

Bombay 27,36,924 15,04,066 

Bengal 82,50,610 2,75,989 
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...... rovinces. Cows. IShe-bufJ'aloea . 

Continued from Page 13. 

United Provinces •• 62,32,522 40,81,515 
-

Punjab 24,18,414 27,27,264 

Burma 14,67,349 4,00,740 

Bihar and Oriss& .. 57,92,528 16,25,792 

C. P. and Berar 41,27,871 9,43,204 

Assam 18,58,158 2,21,'726 

N. W. Frontier .. 2,'77,398 1,48,715 

Ajmer-Merwa.ra 1,39,170 53,943 

C90rg 39,040 8,838 

Delhi 21,073 23,381 

Manpur Pargana 2,019 670 

British India Total .. I 3,87,85,462 1,47,84,537 

(In Indian States ascertained by CeDSU8 held in 1930, 
pages 8 and 10 of the Report.) 

States. Cows She-bufJ'aloea. 
Hydra.bad 28,47,390 12,40,132 
Mysore 15,96,909 4,82,951 
Gwa.lior 9,76,'766 4,52,569 
C. I. States 15,50,590 6,22,876 
Rajputa.na States 30,97,196 8,34,140 
Ma.dras .. 5,40,011 54,813 
U.P. .. 3,07 .. 624 1,30,736 
Punjab .. 5,'78,'771 4,42,422 

Western Ind. " 6.34,'781 4,21,'733 

Total 1,21,33,038 46,82,672 
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COwa 
Ba.roda, Kashmir, •• 15\00,000 
Bombay States and seve- (In roaad 

ral States ia Rajpatana figures). 
of which cenaD8 was out of total 
not taken. oxen- of 

40,00,000 

Tohl, AU Native States,.. 1,38,00,000 
(In ronnd 
figures). 

She-buttalOee 
10,00,000 

(In ronnd figares), 

out of total 
of 2 millions 
of buffaloes. 

57,00,000 
(In ronnd 
figures). 

The figures relating to the first censns refer to 28 
States comprising about 22% of the total area of the 
Indian States, the second censas to 40 States covering 
aboat 38 % of the total area, while those for the third 
census to 83 States, comprising about 50% of the total 
area. The censns W&8 not taken in Baroda, Kashmir, 
Bombay States and several States in Rajputana and 
Central India. Adding the latest available statistics of 
live stock. for those States, the total number of live stock. 
ploughs and carts, in Indian States. for which statistics 
are available, may be· roughly compated &8 follows (aU 
Native States together). 

AU Buffaloes .• 11 millions. 
Oxen •• 38 .. 

Total nllmb3r of milk-yielding oattle (cows and buffa
loe3) in th, wh()le of British India and Native States. 
aooording to the oen'JllS in 1930. 

Total British India 
Total Native States 

.. CoWl. 

3,87,85,482 
1,38,00,000 

She-buffaloes. 
1.47,84.537 

57,00,000 

Gra.nd Total 5,23,85,462 2,0",84,537 
52'5 millions 20'5 millions 

COWl (in round she-buJl'aloes 
figures). (in round figures) 

Therefore, the total of CoWl and She-buffa.loes "" 
52'0 + 20'0 - 73 millions • 

• Not..-Bull'aloee Include maJe..bull'aIo. IlOW _ ahe-bull', and youug atook. 
ODD include bulla, bulloob, aowe and JOllDI atook. 
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Total' quantity ot milk in iba. &a estimated from the 
figures of the Census of catt,le for .the year 1930 :-

The total nnmber of cows in 1930 amounted to 62'5 
... millions and the total number of ahe-buffaloes amounted 

to 20'5 millions, in the whole of India. Making allowance 
for the dry period of cows and ahe-buffaloe. and the 
amount of :plilk given to the calve. etc., it i. roughly 
estimated that 

per cow 1001bs. per annum' 
and per she-buffalo 1200" .. .. 

are available in India for th9 total population, (350 milliona). 
According to this approximate estimate, the total 

amount of milk available (both cow'. and she-buffalo's) it 

Ibs. 5,25,00,000 x 100 + 2,05,00,OOO)C 1200 
35,00,00,000 

29,85,00,00,000, 2,985 
:::0 35,00,00,000 35 

85'3 lbs. per annum per head. i. 8., per head, per year 
about 81 gallons. It is so very difficult to hazard an 
average estimate for the different provinces of India. 

ce The figures for the year 1930 ahow that in Lahore, 
for a population of four lakhs, the total amount of milk 
consumed per day amounts to 1207 maunds, i.t., per head, 
per day, it comes to about 2 CAatdll or 4 Ouneell. The 
average price in Lahore in· 1930 is taken at As. 4 per seer of 
milk. According to the figures of the Census of the same 
year, in the Punjab, there were 26 lakhs of cows and 31 
lakhs of she-buffaloes out of a total of 141 lakhs of cattle." 

Up-to-date statistics are now' available regarding the 
number of milch-cattle and the· total quantity of milk 
procurable in the Bombay Presidency. The following 
extracts should prove a very interesting reading. celf all 
the milk produced in the Bombay Presidency was made 
available for drinking purpOses onIy, the consumption per 
head of the population would be tDortla lellll tlaara one piee 
per day." . The report of the Marketing Officer of the 
Bombay Presidency thro~ a flood of light on the industry 

Note.-Average yield of butter fat from cows in Ne. Zealaud co_ &0 
about 240 lbe. per y_ aud in Denmark it i.e about 300 lbe. per year. 
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.. nd some of the statements and figures given are worth 
consideration. •• The latest census of cattle in the Bombay 
Presidency shows that there are 11,75,354 buffaloes and 
17,76,589 cows in the Presidency in addition to huge 
flocks of goats and sheep from which considerable supplies 
of milk are also obtained. It is rather an extraordinary 
fact that throughout the Presidenc)" less than 2500 families 
maintain for their private use, either a buffalo or a cow, 
and of these few people, a big majority prefer to maintain 
& buffalo." 

.. It has been ascertained 'by research workers on 
the milk: production problem, that a total of 98,69,13,430 
pounds of buffalo's milk is produced (annually) in the 
Bombay Presidency as against 2,56,88,456 pounds of 
cow's milk. Taking an average of price. in all the districts 
in the Presidency, it has been found that buffalo's milk 
sells at approximately Ii &DDas per lb., as against cow's 
milk at 1 anna per lb. The total value of milk produced 
from all sources may be taken as approximately: , 

Buffalo's Milk 
Cow's Milk •• 
Sheep and Goat's Milk 

Total 

Rs. 
9,25,23,134 
1,60,55,285 

42,37,490 

11,28,15,909 

.. In the Deccan, cows are rarely maintained for milk 
and probably, on an average, do not yield anything more 
than two pound. oJ mill: II day." "In Poona, 12 per cent. 
of the total milk is used for tea, 20 per cent. for drinking 
purposes, 156 per cent. for making into curds, 121 per cent. 
for ghee and 40 per cent. is exported from the district." 

There has been a serious fall in the total numbet of 
cows and shQ-buffaloes in the Bombay Presidency as the 
fonowing statistics for 1930 and 1935 would show:-

• 1930 •• 
1935 •• 

. Cows. She-buffaloes. 
27,36,924 
20,28,729 

15,04,066. 
12,70.311. 

. Fall in five ye&1'll7,08,195 3,8',755. 
TheSe figures make a very distressiDg reading I 
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·; -: . F l . 
1930 1936 1930 1936. 

Province. -

COWl. CoWl. She·huft'al· She·hu1fal· 
oe .. ON. 

Ajmere.Mllrwara .. 1,39,170 1,36,003 63,1143 611,349 

AI.am ... .. 16,68,158 17,73,961 2,21,726 1,1111,208 

Bombay c. .c 27,36,924 20,28,729 15,04,066 12,70.:111 

Burma c. .. 14,67,349 14,18,393 4,06,740 3,95,301 

Cc P.A; Berar c. 41,27,871 34,31,505 11,43,204 ',80,217 
-

Coors .. .. ~9,040 35,195 6,838 8,622 

Delhi .. .. 21,073 26,637 23,381 31,099 

Madras .. .. 56,22,356 ·59,84,793 27,65,694 28,88.1178 

:Nc WcFcPr. .. 2,77,398 '2,46,651 1,48,715 1,«,388 

Punjab .. .. 24,18,4« 26,63,066 27,27,2M 30,62,868 

Sind .. .. .. 8,91,715 .. 3,60,908 

U.P. .. .. 62,32,522 65,06,347 40,81,616 42,46.006 

• 
N. B.-The figures for the Census of 1935 for Bengal 

and Behar and Oms .. are not available. 
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Indian Statee. 

<,-a. of 19300 60 %"'- 'i:euu. of 1935. Mo/.,Ar.. 

-
ltate. I 

Co" •. 
Sh.·balral. Co.,.. 8h.balral· -. -. 

Baroda .. .. N~ available. 2.09.892 3.38.883 

0.1. Sta_ .. 0 115.60.690 e.22.878 20.14,368 7.12.308 

O"alior .• .. 11.76.766 4.62.669 11.840«5 "414.821 

Byd_bad .. 28.41.390 12.40.132 29.98.688 13.15.l85 

J(ubmlr •• .. N~nailabl •• 6.67.487 3.36.570 

Iladr.,Sta_ .. 6.40.011 64.813 15.76.903 60.379 

Myaore .. .. 115.96.909 4.82.951 15.70,853 6.08.162 

Panjab State. .. 6,78.771 4.42.422 8.88.209 5.77.946 

Rajputaoa Stat .. .. 30.97.196 8.34.«0 35.39.587 12,31.365 

U. P. State. .. 3.07.6U 1,30.736 1.72.212 1.27.039 

W.I. State. .. 8.3,,781 4021,733 6.25.117 ,,10,O!4 

I ~~MI Graa'Total .. ! 1.21.33.038 46.82,671 II,4U 7.859 
I 
I 
I 
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British'India (excluding Bengal and Behar and Orissa). 

Cern .. .. 

She-buft'aloee .. 

She-buft'alloea 

eo". 

Inoreue 
1930. 1935. or Per Ceo .. 

neer-. 

, 

2.'7.D.SU 2.~.29.981 Minoa -()oB% 
1.12.331l 

1.28.82.768 1.35.33,9'7 Ploa 
8.BI.11l1 

H·I% 

Indian States. 

1.21.33.038 I.D.'7.651l 

46.82.672 eo.76,681 

~nsU8 of 1935. 

2,46,29.988 (Exoluding Bengal and 1,85,33,967 
Behar and Oriaaa) 

I,U,'7,651l (Natift 
Area) 

States 66% 80,78.681 

Total • ·\3,88,77,", ....... \ ........... 



v 
Comparative 11se and Consumption of Milk and Butter 

in India and in other Countries. 

A very serious difficulty in the calculation of the tot&l 
annual lupply of milk in India. has arisen, on account of the 
diJferent breeds of cows and buffaloes in the country and 
the varying quantitiea of milk they yield per day. Many 
of the agricultural experta are:afraid of hazarding an average 
figure for the yield of milk per cow or she-buffalo because 
the daily yield of milk rangea from &8 low a figure &8 two 
pounds in the C&88 of a cow per day to about sixty pounds 
per da.y in the e&se of a she-buffalo in another province. , 
In the following calculation, therefore, a very safe 
average has been taken and it is hoped that the eatimatea 
are oorrect. 

It will be seen from the following tablea that, of all 
nations, India. stands at the lowest rung of the ladder of 
nutrition and in spite of her increasing population, the 
number. of milch cattle is either stationary or is even 
decreasing. It is a great pity and a disgrace that a small 
country like Denmark (of half the size of Mysore State in 
India) should export one hundred and seventy two millions 
of Kilos of butter, in addition to cream and eggs etc. and 
India should import four thousand cwts. of butter annually. 
What influence all this can have on the health of the 
nation can easily be understood. 
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COMPARATIVE CONSUMPTION 
OJ' 

Finland , . 
-Switzerland , , 

Sweden " 

Norway .. 
America. · , 
Canada · . 
Czechoslovakia 

-
Austria · . 

-Netherlands · . 
-New Zealand •• 

-Australia ., 
England · . 
Germany · . 
France · . 

-Denmark . . 
India · . 

Milk and Butter 
(Used in tA, Country.) 

Milk (Gallons), 

.. S3'S 

· , 70'4 . 
., 69'7 

., 56'0 

· . 55'3 

• • 51'0 

· , 45'S 

· , 45'0 

· . 42'7 

· . 37'4 

· . 37'1 

· , 30'0, 

· . 27'3 

· . 25'0 

· . 22'0 

· . S'5 

Butter (Ibe,) 

20'7 

13'0 

IS'6 

0'6 

17'3 

20'3 

0'0 

3'3 

12'6 

34'1 

29'S 

16'0 

19'7 

S'5 

12'2 

.. 
[*These countries ezport a 1arge amount of Butter, Condensed Milk 

eto., ill addition to what they U8II ill the country.] 
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-The climate m&kea the keeping arid transpOrt of i .. h 
milk difticult. There are no statistics on the 8ubject; but 
it would appear that the greater part of the milk produced 
Ie consumed in the Corm oC 'ghee', curds, and sweetmeats. 
In aU the larger towns, the supply of fresh (liquid) milk 
Ie 8mall: in Bombay it has been estimated at about 
7 gallon8 and in Calcutta, at about 8 gallons per head per 
annum, i. e.,lesl than 30zs. per head, per day. The price 
oC pure milk is high a.nd if it was reduced to half the 
current rates. there is little doubt that the consumption 
would be more than doubled. Owing to a.n increase in 
the habit of tea-drinking in recent years, the demand for 
milk in urban centres has increased and there are now 
considerable imports of condensed milk especially into 
Burma. 

Throughout India. generally, the supply of fresh 
milk in villages is said to be defective. In the C. P. the 
supply is estimated at JeBS than 3 oz. per head daily
or 6"5 gallon8 per head per annum; in Bombay. moat 
villa.ges are short of milk; in Madras and in the U. P. 
the supply of fresh milk in villages is said to suffice for 
the demand. In Bihar and Orissa, the supply is consi· 
dered to be too small for the cultivator'8 house-hold needs. 

All the evidence available points to the conclusion 
that the consumption of fresh milk in India is very 8mall 
when compared with such countrie8 as the U. S. A., 
Denmark, Sweden and Switzerland. Since the desire for 
milk is wide-apread and the consumption is relatively 
8mall, it would appelLl' that the difticulties in the way of 
economio milk production and distribution in India are 
formidable. 
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VI 
AVI:RAGI: DAILY WORE. FOOD AND CALORIEj. 

Work, Food and Calories. 
One of the greatest difficulties in India Cor' determine 

ing the quantity of food required per head-man. woman 
or child-is the want of data on average work done per 
head per day. In European countries. scientifio experi. 
ments have been performed and the necessary data giving 
the relation between the amount of average work done 
and the food required has been fixed. In India, on the 
other hand. not only is very little scientific work done 
on the subject but there has been a lot of confusion even 
in blindly copying the foreign data and applying them 
to Indian conditions. For example. more than one 
scientific worker- has taken it for granted that in India. 
an average adult requires about 3000 calories per day. 
an average meant for European workers. Another authort 
of a pamphlet on food makes a similar supposi. 
tion and takes it for granted that II An Indian man 
. in the prim~ of life requires each day from 2500 to 
. 3500 calories according to the part of India in which 
he lives. and' to the work he has to do; an Indian 
woman· requires four-fifthofthis amount, or from 
2100 to 2900 calories". This same author, while describ
ingthat· a resident in 'Northero India (,.g •• Punjab or 
Kashmir) would require more food than a resident in 
South India (,. g., Madras), has overlooked the fact that 
.even in Northern India (,.g., Punjab) the same indiridual 
should require different quantities of food in winter and in 
summer. because whereas in winter the minimum reached 
may come to 32°F. (body-temperature being 9S·oQF.) the 
maximum reached in summer may go up to 1200 .120- F. 
(body-temperature being 9S·o°F.). With these extreme 
differences, it is but natural that even in the same North· 
ern India, the amount of food required per head must vary 
widely and with the same individual. It would there· 

"Dr. N. R. Dhar. in an article in the L«Uler. 
tooL Rollen MacCarriBoD, Food, pp. 11o.n. 



Body Temperaiure and Surrounding Temperature. 

IN 

India and Central Europe. 

Body Temperature, in India, is In Central Europe, the body 

10'''6'' than the surrounding temperature is "iDAer than the 

t.emperature in summer and is surrounding temperatures all 

laipAtl' than the surrounding. '. the year round. 

temperature in winter .. 

a 

INDIA 

Max. +120°F. 

Min. + 35"F. 
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tore be nec~ary td examine this queation from ail poinla 
of view. 

Aocording to the prinoiple of Conservation of Energy. 
energy can be neither created nor destroyed, and all work 
that is done can be expreBBed in terms of energy. When
ever the human body does any work, internal changes are 
taking plaoe and an exchange . in energy is brought about. 
The energy used must be replaced and this is done.by the 
food material that is supplied to the body~ This exchange 
which is taking place oonstantly, whether the body is at 
work or not, is dependent upon certain influences such 
&8 the temperature of the surrounding atmosphere 
(oompared with the body-tt'mperature), surrounding humi
dity, movements of the air, sun-shine, baths, dreBBes, 
eto.; not merely these but it also depends upon the large
ness or the smallness of the same animal. As a rule. 
taken per unit of the surface of the body, smaller a.nimals 
require greater exohange of energy than larger animals of 
the same species. This unequal exchange is,4ependent 
upon the relation between the surface and the maBB of 
the body. The smaller the m&88 the greater is the surface 
in comparison with the mass. For example, if a cube of 
one-inch side is taken, the total volume is one 
cubio inch, whereas the surface is six square inches, i. ~ .• 
the relat:on between the mass and the surface is &8 1:6. 
If. however, the side of the cube is two inches, the total 
capaoity is eight oubio inohes, each square surface measures 
four square inohes and the total surface measures twenty
four square inches. In this oase the relation between the 
mass and the surfaoe is &8 8:24 or &8 1:3. That is to say 
&8 the surface increases the mass comparatively decreases. 
What is to be noted is that it is the surface that deter
mines the ratio of radiation and that is the determining 
faotor in deciding the loss of energy to the surrounding 
medium. It is easy to understand, therefore, that the 
smaller a.nimals require more energy than the larger ani
mals (of the same speoies) when every thing is calculated 
on the basis of one unit of the weight of the body. Based 
upon this argument, it has been caloulated, under European 
oonditions, that on the unit of one kilogramme weight 
per day, the exohange of heat in oalories in the case of a 
strong man is 37 calories, in the case of a child in the 
first month 90 calories, lmd in the case of ten-year old 
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child 60 calories and. dwarf (one 01 imperfect grbwth) 
80 calories. Ca.loulated on one square metre of the body 
surface, the corresponding energy exchange is as follows: 
in the case of a strong man, 1 :}90 calories, in the oase of 
a baby-in-arms, 1226 calories, in the case of a ten-year 
child, 1390 calories and in the case of a dwarr 1231. 

The greatest influence exerted on this exchange in 
the body is dependent upon the total amount of work 
done. 

By one "big calory" is understood the amount of heat 
energy required to raise one litre of water by one degree 
centigrade; expressed in terms of work this is equivalent 
to the amount of work that is done in raising a weight of 
425 Kg. (11'5 maunds) through a height of one metre 
(about 3 feet 3 inches). In Europe, the amount of work 
done by an able-bodied worker, working for eight hours a 
day, is supposed to vary from 2,00,000 to 3,00,000 metre 
kilogrammes, i. e., calculated in maunds, it ranges from the 
a.mount of work done in raising a weight of (11'5 maunda 
X 470' 5) through a height of one metre or 3 feet three inchel 
to (11'5 x l' 5 x 470' 5) maunds through a height of 3 feet 
3 inches. n is also caloulated that in Europe, by merely 
moving about for eight hours without doing any hand
work, nearly 40,000 metre kilogrammes of work are done 
in a da.y, i. e., about 11'5 X 100 X 39 maund-inches. 

n is a well-known principle in thermo-dynamics that 
although the amount of work done can be expressed quanti
tatively in terms of energy yet t.he converse does not hold 
good. For example, all the coal that is spent in an engine 
is not quantitatively oonverted into work, i. ,., aU the 
a.vailable energy is not transformed into work but only a 
part of it. In the case of steam engines, for example, 
hardly 10-15% of the coal is converted into work. The 
human body is also a machine and is, therefore, no excep. 
tion to the law, and for all practical calculations nearly 
fon to five times the amount of nourishing material baa 
got to be used relatively to what oorresponds to the actual 
amount of work done, theoretically. 

Based ullon these calculations involving important 
factors such as the temperature of the body, the surround
ing temperature, the amount of humidity, the nature of 
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the dreu used. the minimum amount of work done eithe r 
in a faotory. of eight ~orking hours a day or by the average 
~ayman domg very little manual work and the time spent 
~n sport ~to .• and the average physique of the worker. 
It 18 estImated that for the average individual in 
Europe, between 2000-3000 calories. i .•. , an average of 
2500 Qaloriea are required per day. The following is a 
table quoted from a well-known German author: 

Work. Cal . Prot.einl. Fa' Carbo. 
OnN. 11"'1. 11 .... • hydrateL 

A .trong min working 'If!r1 hard .• .soo 133 100·150 &lIO-60' 

A .troDS man doing average work .• 3000 ,122 75-100 403-600 

A It roDS man doing office.type work 2fOO lOS 110 ~-IOO 

A weak man doing hard work 2400 75 60 4()0.6OO 

A weak man doing ordinary work .• 1800 75 40 300-400 

An old woman resting •• 1600 60 30 250 

From the above considerations it would be now e •• y 
• 0 understand and appreciate the fallacy of taking the 
data for the average European and applying the Bame to 
the average Indian between whom very little is common. 

In the first instance, the average life of the Indian 
hardly extends over a span of 30 years. whereas his 
European colleague claims to begin to be young. at the 
age of 45 to 60. An average Indian is hardly given to aoy 
kind ofregutar outdoor sport in his every-day programme 
of life. It is doubtful &8 to how many Indiana 
do the amount of daily work attributed to the average 
European working eight hours a day, i. e., 2,00,000 to 
3,00,000 metre-kilogrammes &8 given above. Next, think 
oCthe extreme differences of climate between Europe and 
India. Excepting Kashmir over the rest of India. the 
Bummer conditions of Europe are even colder than the 
winter conditions of Inwa, i. e., temperatures ranging 
from minua 6° to minua 30"C are common aU over 
Europe, whereas a temperature of 16°·20°C 'Would be 
c008idered &8 very warm in Europe. In India, on the 

N. B.-An anrage mID (in ElUOpe) ia '-keD to weigh 1M lbe. and all 
average womu weigha 120 lbe. 
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other hand, excepting Kashmir, scarcely a temperature 
of 0°0' (S2°F.) is reached even for a few hours during 
the 24: hours of the day. If a careful study of the winter 
conditions is made all over India, it will be seen that in 
presidencies like Bengal, Madras, Bombay, Central 
Provinces eto., the extreme conditions of European summer 
are scarcely experienced even in an average winter. Off 
and on, a few cold waves are known to pass over certain 
parts of India but they are known to last only for a few 
hours and that too only during a few nights. Remember
ing that the average body-temperature is about the same 
all over the world, the maintenance of the body-tempera
ture over the surrounding temperature needs a very large 
amount of heat for radiation. A difference of 45°-60°0 
between the body-temperature and the surrounding winter 
temperature extended over a period of some months in 
winter is not an uncommon phenomenon in Europe, where
as under Indian conditions, the amount of heat required for 
the corresponding radiation is very much smaller. Added 
to this, it should not be forgotten that except. in rainy 
season, the amount of the warmth supplied by the sun 
is a tremendous factor in favour of the Indian. More 
than halfof the Indian population can move about half
naked during the day time, even in winter. thanks to 
the warmth supplied by the sun. 

Then, again, think of the conditions in the Indian 
summer, particularly in areas like the Punjab, Raj
putana, Sind, United Provinces,Oentral India eto. Some 
authors have indulged in the fallacy of speaking of the need 
of food in North India as though there was only one kind 
of average climate all through the year. Think of the 
minimu~ of SOOF of a wintry night at a place like Lahore 
and compare it with a maximum of 8. temperature of 120"F 
on a summer day at the same place. And it should not be 
forgotten that the summer extends over several months. 
It is obvious, therefore, that the needs of winter and 
summer are different even in the same North India. 
It would be interesting to find out what kind of food and 
how muoh of it should be administered to the average 
Indian in India in one of these summers when the body
temperature has to be kept at 98°-98.5°F while the 
tlurrQunding temperature ranges between 1000":""120° F.-by 
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no m~aDl an uncommon phenomenon. By the laws goVfrn: 
jng temperatures, it would be necessary to cool down the 
body by helping .it to evaporate moisture through the 
pores of the body to keep the temperature of the body 
below that of the surrounding medium; It appears that 
to think of loading the body with food enough to generate 
2000-3000 calories per day when the body can hardly do 
any manual work, would be almost a tragedy. 

The monsoons in India are another important feature 
which should not be forgotten in discussing the problem 
of food. Whereas in summer the distress is due to the 
high temperatures, low humidity and hot breezes, in 
monsoons, there is a greater distress due to lower temper
atures, oppressive humidity and no breezes. The problem 
of food supply to the body under these latter conditions 
also needs careful investigation. Even Europeans or 
European settlers in India. have been convinced that they 
are incapable of doing even half the amount of the work 
they do in Europe, when they are under these Indian 
conditions. 

In addition to the considerations of temPerature. 
radiation and average daily work etc., there is also the 
important question of the average weight of the Indian 
which must influence the total work done and hence the 
daily need of the calories. In Europe, the average male 
adult is taken to weigh 154 pounds and an average female 
is taken to weigh 120 pounds. In India. no such informa
tion is available from any responsible source. From what 
one knows of the general health of the country, it is doubt
ful whether the average weight of the male adult in India 
today is equal to the a verage weight of the female iu 
Europe I The deterioration in the youth of the country 
is so pitiable in the last twenty five years. This is, there
fore, a serious consideration that goes against the UD

scientifio application of the European data to Indian 
conditions. 

In India. everyone is tempted to bathe or rather 
remain immersed in cold water in the summer months in 
the typica.lly hot districts to keep down the temperature 
of the body. This is an operation whicb. ie the reverse of 
supplying food to the human body. 



.AU these coneideratiODi are .uffioient to convince any
body tbat it is a great. mistake to copy the European data 
regarding food, draB! and work and to apply them wholesale 
to Indian conditions. Thus, one feels a genuine pity for 
those who would be the victims of the general prevailing 
habit in India of wearing stiff and uncomfortable European 
dress in all sorts of climes and weathers. 

For a proportionate and healthy growth of the human 
body, normal food' should consist of (II) carbohydrates, 
(b) fats and (c) proteins in certain definite proportions. 
At least 12 % ofthe enengy required should COme from 
proteins, i .. e., to say, for European conditions about 360 
calories, (out of the average 3000 cal., should come 
from proteins which would mean an average supply 
of 90 gms. of protien for the average European. Salt., 
vitamins and spices are also indispensable to activate 
the whole growth. Spices help digestion besides increas
ing the appetite. Onavery rich lource of aa!ts ia the 
vegetables which also act &I "excitants". The total 
heat required by the human body tor being converted 
into work not only varies according to the average work 
done by an individual but also depends upon the 
difference oetween the temperature of th" surrounding 
atmosphere and the normal temperature of the human 
body (as discussed above in detail). 

According to accepted physiologicallawl, the amount 
of food taken is meant to serve two purposes; firatIy to 
maintain the normal temperature of the body and secondly 
to replace the constituents of the body used up in doing 
actual work. So far as Indian conditions are concerned,· 
it is perfectly reasonable to suppose that during the'sum
mer months as well as in the rainy season, when the 
Surrounding temperature is high, not much heat energy 
is required for radiation to keep the body-temperature 
norma.l. It is of course, necessary to take a certain 
a.mount of food'to replace what the body is Josing in doing 
the day's work, both physical and mental. The C&l~ri~ 
of heat required for the daily work have got to be distn
huted between the carbohydrates, fats and albuminoid. in 
the ratio of about roughly 5:1:1, . all of which toget.her 
supply the necessary amount of energy required by an 
adult. In India, unfortunately. ia the different provinces. 
depending upon the crop that is grown in the provincCl, 
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inore of one pa.rtiouia.r type ot food is taken than a general 
mixture 10 &8 to supply the albuminoids, fats and carbo· 
bydrates eto., in their proper proportion. .-For example. 
in the northern parts more wheat is taken than rice both 
in winter and summer. In summer, in the north, it is 
worthwhile considering whether wheat should not be 
substitue4 by something lighter when the high 
temperature conditions and the work done during the day 
need a very great modification. In Madras, Bengal and the 
west coast on the other hand, too much of rice is taken 
all the year round. The correct thing to be done is a 
combination of the different food-stuffs to suit the above 
ratio. It is worthwhile finding out . how much and what 
quantity of food should be useful to a worker who taxes 
his brain more tha.n his body. As is weU-known,lecithin, a 
derivative of glycerides containing nitrogen and phosphorus 
is especially found in the brain and the nerves. Food· con· 
taioing lecithin, for example, eggs (for the non-vegetarians). 
almonds, soya-beans and some other leguminous beans 
(for the vegeta.rians), should be valuable for the brain
worker. From this point of view, milk is a very valuable 
food because it oontain~ all the necessary ingred:ents both 
for the invalids as well &8 for the adults. particularly so 
for the former. An examination olthe various types of 
milk from different animals will, thel'ffore. be of very 
great interest. 
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Composition of the di1ferent types of Milk: and their 
. nutritive values. 

The composition of the milk of different a.nima.ls forms 
a very interesting study both from the chemical and phy
siological points of view. It should be borne in mind that 
the object of nature is to feed the young ones of different 
animals with a necessary food stuff that will supply the 
different constituents necessary to build up the body of 
that particular species in a fixed time. The composition of 
the milk of the elephant is, therefore, different from that of 
the cow or the rabbit. If in one case, the proportion of fat 
preponderates, in another, the protein may· be in excess. 
Man has, however, used all his intelligence in diverting all 
these milk supplies for his selfish and humanitarian (I) pur
pose. The question before him is not how he could be of 
service t<rthe young one of the speoies in its growth, but 
he is anxious to find how best he could use the milk for his 
own interest. 

In the first instance, the analysis of a milk helps in the 
correct understanding of the constituents that go to make 
up the milk. Indirectly, however, it enables the scientist 
to transform one kind of milk into another by suitable 
additions and alterations of the ingredients. With the 
growth in the modern researches, new methods are being 
found out to deteot even traces of metals in different milks 
and who knows, it may be that these very traces of metals 
may be extremely necessary and valuable for the growth 
of man's life. An attempt has been made to make th, 
accompanying tables both complete a.nd uptodate. 
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Composition of various milles (accordira_9 to Godbole·Sadgopal) from iidtrent animal,. 

j I TotallOlida. AlbuminOida.1 I g 
Origin. Fat. J4ilk .. ugar. .Aah·t 8p. Grant)'. CI 

;a 
"C 
~ -
·1 Cow (average of about liO IIIUIIplea.) 12'9·14-5 3:44-0 3'0·3'85 

I 
'-5·611 O"65~65t 1-026-1 -035-

2 Goat (average of 23 ,amp1ee.) .. 12'6·13-2 3-6·6'2 3-2·3-9:; "0-5-3 0'6·0-82 1'03·1-036 

3 Sheep (average o~ 13 eamplee.) .. 15'5·19'5 5·S.7-5 5'2·S'6 ,'5·5'0 0'6·1'3 1'()35.1'OU , Buft'alo (average of 63 IIIUIIplea,) .. IS'0-22'5 5'3·6'15 6'5,S'75 5'0-5" 0'7·0'95 1'038-1-062 

IS llano (average of 8 eamplea,) .. 9'5-11-2 2'1·2'55 O'6·1'S 8·8'5 0'3·0" 1'03·1-038 

8 Aee (average of 7 IIIUIIplea,) .. 9'16·9'S3 1'6·2'0 1'3·1·S 6'28·6'8 0''-0'" 1'023·1 'O3l 

7 J40ther (average of 11 eamplea.) •• 11'5·13'5 1'0·1'65 2'0·3-65 5·S·6'5 O"IS·O"25 1113·1'03' 

8 Elephant (average of 2 IIIUIIplee,) " 20'0·28'9 10'3·13'1 12'S·15'8 7'2·10'3 1'2-2'7 1'2·1'7/5 

'ISOW (I .ample,) .. .. 
21'7 I 8'6 9'78 6'5 

1'9 I 1-603 

10 Bitch (1 .ample,) .. .. 14'6 "7 4'2 3'8 0'52 1'038 

tRegarding the ash·content of cow'. milk, due to ita estimation at a very high temperature. the valuea obtained are comparativel, 
low. perhapa OD aoCOUDt of the lou of lodium chloride ud other volatile ealta. GeDerally the average i. tUea to be about 0'78% 
N. B_Acoording to recent reaearchee, oow'. milk iI found to oontaUa 0'25% citrio. acid, other oombilled nitrogenOUI matter tlo~( X 

phoaphatide. 0115%. enzym-. vitaminea and lterine. 



Composition of di1ferent Milks (Teichert.) 

ISp, Gr, 

I 

Tot. Sol, Water. Fat. 
,9 Milk Au. 3 
~ 

.ugar, 

--- ----------------
Human .. 1'028 11'2 .. 88'8 a'l 

.... 
1'8 8-3 0'2 

Mare .. 1'031 9'3 I .. 90'7 1-2 2-0 6'7 0'. . 
Ass .. 1'033 10'3 .. 811'7 I'll 2'4 8'0 0-• 

Bitch .. 1'045 23'0 .. 77'0 9'3 9-7 S'l 0" 

Cow .. 1'032 12'5 .. 87"5 3'11 3'5 4'7 0" 

Sheep .. 1'036 17'0 .. 83'0 5'3 8'3 4'8 0-• 

'loa.t .. 1'032 14'2 .. 85'8 4'5 11'0 4'0 0'7 

Reindeer .. 1'047 30'2 .. 89'8 16-0 9-7 3-7 I'll 

- Sp, Gr, Water. j Fat, Sugar_ Ash. Total. Sol. 

~ 
--- ----- -----------

Woman " 1'0298 87"58 2'01 3-74 8-37 0-30 12-42 .. 
Cow .. 1-0313 87-27 3-39 3'68 4-94 0'72 12'73 .. 
As. .. 1'0320 90'12 1'85 1'37 6-19 0'47 I 9'88 .. 
Sheep .. 1'0355 83'57 5'15 6'18 4'l7 0-93 1 

16'43 .. 
Goat .. 1'0305 86'88 3'76 4'27 4-64 0-85 I 13'12 .. 
Mare .. 1-0347 90-58 2'05 1'14 5-87 0-361 9'42 .. 
Sow .. 1'0380 83-49 7'23 4'65 3-23 1'05' 16'06 .. 
Bitch .. 1'0350 75-44 11'17 9-57 3-09 0'73 24'56 .. 
Elephant .. 1'0313 '79'30 2-61 9-10 8-59 0-50 20-70 .. 
Camel .. 1'0420 86'57 4'00 3'07 5-69 0-77 13'43 .. 
Bull', (Egypt) 1'0350 82'25 5'05 7-51 4-44 0-75 17'75 .. 
Bull'. Ind .. , 1'0298 81-92 4'25 7"56 4'76 0'89 18'08 " 

Reindeer .. 1'047 69-8 9'7 16'0 3'0 1'6 30'2 .. 
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CaMPOSITION.~ MILK 

100·0 17U a'7 3·4 0'16 

PrO~Cill5. Solts. 



Milk 
ant Utre. 



Chemical composition of 14llk. 
Mother', Milk-
Average Compolition. 2'1 % Proteins. 

3" % Fat. 
5'1 % Sugar. 

o· 25 % Salts . 
.Aasimila.tion of Mother's milk take. place to the 

,xtent of 
99 % Proteins. 
97 % Fat. 
90 % Salts. 

Ass', milk is much used in France and in Germany. 
In Dresden there are regular establishments for its sale. 
but as the yield of milk is P90r, it is very expensive. 

Sheep's milk is recommended for children because 
it is supposed that the sheep rarely suffers from Tuber
culosis. 

From the above table, it is clear that the constituents 
vary from one animal to another, depending upon the 
nature of the animal and the requirements for the growth of 
its young ones. Again, even in the case of the same animal, 
it has been found that the constituents vary in their 
percentage contents, according to the requirements of its 
young ones, at different periods of its growth. It will be 
also seen from the above table, that in the case of hardy 
animals which have to do a lot of rough work, as is the 
case with the mare and the ass, the percentage of fat is 
always low. 

The selection of a particular milk is to be made 
dependent upon whether the adult in question requires 
more percentage of fat or of other constituents. From 
this point of view. it is desirable to study the problem 
with special reference to the individual constituents. 

SpeciJio Gf'Gllitg :-This property is the net result of 
the presence of the various constituents in their percentage 
proportions. But this is never a very reliable and cons
tant property. The various milks can be generally 
classified from this point of view as follows ;-
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A comparison of Specific Gravities of various milks 

Elephant 
Sow 
Buffalo 
Sheep 
Bitch 

according to Godbole-Sadgopal. 
1-2-2-75 Mare 

1-403 Goat 
1-038-1-042 Cow 

•• 1-035-1-042 Woman 

1-03-1·033 
_ _ 1-026-l-oM 

1-03-1-o:u 
1-038 'Ass 1-023·1-035 

It will be interesting to note that the specifio gravity 
of the milk rises on skimming off the lighter fat portioft 
and, therefore, an extra addition of water is possible &8 

adulteration, the resulting mixture giving the correct specifio 
gravity figures within the range of those of pure milk. 

Colour of the milk. 
It is commonly believed that the colour of, cow's milk 

is yellow and that of buffalo is what is known as "milky
white". The accuracy of this statement is very much 
questionable. As is well-known, milk is an emulsion of 
very finely divided particles whose size is also an import
ant factor in determining the particular colour of the 
milk as studied from the point of view of colloidal chemis
try. Again, some of the colouring matter is also derived 
from green grasses etc. on which the animals are fed. It 
is this colouring matter from the grass etc. which gives 
tinge to the milk and through the milk to the butter also. 
But this is only accidental. It has nothing to do with any 
physiological reactions involved in the building of milk in 
the system of the animal. If instead of straw or grass, 
the cow is fed on oilseed cakes, as is not very uncommon, 
the emulsion is white and not coloured. The yellow colour 
associated with cow's milk and cow's butter or ghee has 
almost become a superstition and as a consequence even 
the dairies use a yellow colouring matter in the ma.nufac
ture of butter. The mere presence of a yellowish colour 
should not, therefore, mislead anybody in drawing the 
inference that necessarily cow's milk or butter is involved. 

According to Neumann, winter butter is generally very 
nearly white because straw is added to the cake food given 
to the animal. If the anima] is fed on carrots and other 
grasses, a yellowish colour, as also a peculiar aroma, is 
imparted to the butter which is then known 88 ~ay-butter, 
Summer-but~f Of Gr~s-butter. . 



Fat-content. 

The nature of the different fa.ts obtainable from various 
milks differs in every ca.se according to the nature of the 
animal, climatio conditions, feeding and idiosyncra.sy· of 
the animal eto. The cla.ssifioation of the fat-content is 
given in the following table. 

A comparison of the fat-contents of various milks 
according to Godbole-Sadgopal. 

Elephant 12'11·111-8 Bitch -. 
U .. 

,Bow 9-78 Goat 3-2·3-911 
Buffalo 8-11-8-711 Mother 3-0·3-SS 
Sheep 11-2·8-8 .A88 .~ 1-3·1-5 

Mare 0.8·1.8 

The milks of· American and· European cows contain 
a lower percentage of fat than that of the Indian cows and 
that is why it is stated that, in the military and Govern
ment dairies in India, a portion of the fat from the milk 
is skimmed off and the cream removed with a view to 
bringing down the percentage cQntent to between 3 to 4 
and then the milk is sold a.s "Full Natur&l Milk"!! This also 
suggests Ii. method by which the milk of the cow and the 
buffalo can be converted into a milk akin to mother's milk 
by simply treating the milk in an Alpha-Lavel-Separator 
and skimming off a portion of the cream so as to bring the 
fat content of the milk under consideration to that of 
mother's milk. The removal of the extra fat will corres
pondingly raise the content of the proteins and salts iD 
the milk both of which are more desirable for the growth 
ofthe young ones. A subsequent addition of milk-sugar 
is then made to make it equal to mother's milk. 

Regarding the percentage of butter in different milks, 
Kautilya (300 B. C.) in his ArtAa8AI.Ibtra, (2-29), mentions 
the following. "One Dron(J (equal to 6 quarts) of cow's 
milk will, when churned, yield one PrabtAa (equ&l to 3/8 
quart) of butter; the same quantity of a buffalo's milk 
will yield 1/5 PrastAti more; and the same quantity of 
milk of goats and sheep will produce 1/2 Pra8tAa more." 

MiU:-lIugtJJ'.-This sugar is ea.sily digestible and on 
fermentation gives rise to acids like lactic, butyrio 
etc. A small quantity of ethyl alcohol is also produced 
~qring the fermentation of ..this sugu as in th~ formation 
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of Indian curds or dahi from milk. When milk gets sour, 
acids like lactic and butyric are produced. Thedigestive 
properties of butter-milk are mostly dependent upon the 
lactic acid formed during the fermentative procesl and 
hence its importance in the Indian diet can be understood. 
The following table will show the order in which the 
various milks can be placed from the point of view of 
their percentage content of milk sugar:- . 

A comparison of the milk-sugar content of varioUi milkl 
according to Godbole-Sadgopal. 

Elephant • , 7'2·10'3 Buffalo 11·15" 
Mare 6·S'O Sheep "15·15 
Ass 6'3.6'S Cow "U'I 
Sow 6'0 Goat '·11'3 
Mother O'S·6'1I Bitch a', 

Cane-Sugar. 

. "An excessive proportion of sugar in the diet is 
especially bad fot children, whose instinct to eat it seems 
altogether out of proportion to its nutritional qualitiel, 
since it occupies the place which should be filled by pro
tective food. It also spoils the appetite for the latter, 
which are even. more necessary during the period of growth 
than in adult life." 

Proteins. 
In general, it is known that the proteins of animal 

.origin are more easily digestible than the same from 
vegetable sources. For the same reason, the proteinJ 
present in Indian pulses are not so easily digestible 0.1 

the nitrogenous matter from the milk casein or the yolk 
of eggs. Again the shorter the time taken by young ones 
to double their weights, the more the albuminous matter 
required for their growth. It is known that the greatest 
percentage of nitrogenous matter is to be found in the caae 
of hare's milk-about 14.5%. In the case of milk, we have 
got three' types of proteins-( a) Casein, (b). Lacto-albumin 
and (e) Lacto-globunin. The latter two are more easily 
digestible by the human system than casein. Casein 
again differs in its nature according to the sources from 
which it is obtained. For example, it has been found 
out that the casein in the case of mother's milk is ley 
.easily precipitated than the otl}.er caseins as in the case of 

38 



elephant and buft'alo miIb. Again the C8Ilein precipita
ted from mother'. milk is much lighter than in the case of 
buft"alo'. or elephant'. milk showing thereby that mother'. 
milk contains casein which is more finely divided alld 
hence, &lao, more eaaily digestible. In the following 
table, the various milks are arranged according to their 
caaein-content :-

A comparison of the casein-content of various milks 
according to Oodbole-Sadgopal. 

Oripll ::t Bow •. ~: Sheep. Goa&. Bi~ Cow. Mare. Ass. Mother 

%c-m u· 1.1 u- 4-5.2 U· ,.! 3·3.4 1.5- U· O.'-CU 
1.9 IU 1i.5 1.7 1.3 

%AJbulDiD} + 1.1. 1.5 0.11- 1.8- 0.4- 0.5 0.4- 0.8. 0.4- 0.1-
4.5 0-95 2.3 0.7 0.8 0.85 0.7 0.75 

Qlobulla 

It is very interesting to note that the percentage of 
milk-augar is very large in the case of mother'. milk al
though there is a deficiency in the percentage of albuminoids. 
It is therefore that children always like to take mother'. 
milk &8 it is sweeter than the other milks which they are 
unwilling to take without lOme extra sugar. These 
albuminoida play a very important role in the building up 
of the tissues of the human body for which very reason, 
some of the popular medicines for the purpose (aa for 
example. Sanatogen) are rich in casein content. 

Ash 
A study of the ash obtained by incinerating the solids 

and thus removing the organic matter is very interesting. 
Salta bf the metals like calcium, magnesium. potassium, 
lOdium, iron, containing chlorine, phosphoruS and sulphur 
in a combined form are found to occur in various milks 
according to the nature of the animal and the food on 
which it is fed. Sulphur has been found only in cases of 
milks of the goat and the cow. Again iron haa been found 
only in the case of cow-milk while traceS of iodine have 
been observed in both the milks from the cow and the goat. 
Physiologically speaking, these salta, though present in 
very minute quantities. playa very important part in resist
ing a number of diseasee like T.B. and development of 
tonalllitia. In this connection, it should be remembered 
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that due to the pre3enoe ot theSe variOus sa.lts ot orga.n.io 
nature, the normal milk is amphoterio in its reaction, i. I. 

it behaves both as an acid and also as an alkali towards 
an indicator. 

Zbinden has recently o Ds"rved, during a thorough 
spectroscopic examination of milk, traces of the following 
metals: aluminium, chromium, copper, lead, manganese, 
tin, titanium, zinc and vanadium. In the opinion of this 
investigator, even traces of these metals play a very 
important part in imparting to milk the best nutritive 
and medicinal properties. 

Mother's milk contains traces of silver also in addition 
to other metals as proved by the spectroscopio examination. 

Mother's Milk vs. Artificial Feeding. 

Of late, the importance of feeding children on mother', 
milk is being minimised. It is being considered fashionable 
by educated (!) mothers that their children should be fed 
artificially, either on cow's milk or artificial diet-milks. It has 
been ascertained by practical· experiments conducted by the 
Infant Welfar,e Centre, Chicago, that breast-feeding of in· 
jants is or very great importance because it is cheaper, 
cleaner, healthier. and safer than artificial feeding. In Chi
cago, during the years 1924-29, 20061 infants attending the 
centre were closely followed up for the first nine months of 
each infant life. Of these, 48·5 per cent. were wholly 
breast-fed, 43·0 per cent. partially breast-fed and 8·5 per 
cent. wholly artificially fed. All the infants-artificially fed 
and otherwise-were attended at intervals by the officials of 
the Centre. The mortality rates of these different groups 
.of infants were as follows: 

Number of Total deaths .. Percentage 
infants. . of deaths 

of infants. 
Wholly Breast-fed 9,749 15 0·15 
Partially " 8,605 59 0·7 
Artificially fed 1,707 144 8·4 

It will be seen from the above that the rate of mortality 
among the artificially-fed infants is fifty-~ix times greater 
than that of those completely breast-fed. The differen~ in 
the death rate between these classes was largely due to 



death. following respiratory infections and to ,. 1888 degree. 
gastro-intestinal and other infections. Thus, whereas only 
four out of 9,749 of the breast-fed infanta died of reepira-. 
tory infections, eighty-two out of 1,707, artificially fed 
infanta (i.I., lo.a, ftlar', 480 in/aftt. out 0/ 9149 I) died 
from this cause. 

The "food-peril" due to the infected milk of an artifi
cial diet and the diminished degree of resistance to infeo
tion produced in infanta fed on arli/il!ial,lie' as compared 
with those receiving mother's milk are the two main c&W1e8 

which are responsible for the increased frequency of res
piratory gastro-intestinal troubles and consequent mortality 
in the case of artiflcially fed infants. 
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Vitamin Contents of Milk 

Presence of vitamins in milk is responsible to a 
very great extent for making it a.n excellent health. 
tonic. According to the best a.uthorities on the subject 
of vitamins practically aU the vitamins and especially 
vitamins A, D and E are abundantly present in the milks 
of various animals, the latter being prominent in case or 
the milks of the cow and buffalo. In the case or 
mother's milk, the vitamin potency varies according to 
the nature of the feeding. It is therefore that wise 
~others always take special care of their food during the 
period of their pregnancy. Medical workers in Europe 
have found out that vitamin-potency of mother's milk 
is practically nil, in cases where the diet of the mother 
consists only of a non-vegetarian menu. Even in the case 
of other animals it is found that vitamin-content is high 
in case of those animals which take the largest amount of 
greens, grasses and vegetables. A very strong argument 
in favour of milk is to be found in the fact observed by 
American physicians that sterility in both sexes is generally 
found in those people who seldom take milk. Again, the 
vitamin-potency of fresh milk of the cow and the buffalo 
(commonly known as ~) and also of the fresh milk 
of the mother is the highest in comparison with the heated 
milks as the heat destroys many a vitamin. In India 
also children are given fresh milk (~) of goat 
by educated mothers and such children have been generally 
found to add to their growth very rapidly. 
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IX 

FOOD VALUE OF MILX 

Compared with Eggs. Meat etc. 
One litre oj Milk contains unitll oj Calo .. ie •• -

Equivalent to 600 gms. of Beef. 
400 gms. of Pork. 
750 gms. of Calf-flesh. 

g pairs of .. Sausages. 
9 eggs of Hens 

2'6 kgs. of Cauliflowers. 
1'4 kgs. of Apples. 
2'0 kgs. of Green Beans. 

In German!J. for a regular daily food of a grown-up 
man in calories and nourishing materials, the cost comes 
to 1-:2 R. AI. in terms of AI ilk. 

But in Herring (Fish) 
Sausage 
Ham . 
Pork with bone 
Eggs 
Beef 

Food value of Eggs. 

1'9 R.:r.L .. 
II 

II 

•• 
50 •• 

Composition of e~gs: Water 74% +Albuminoids 14'1 % 
( 7% ass.imilable) + Fats 10'9% (95% assimilable). 

On keeping, ~ggs lose their water gradually and are 
liable to bacterial deoomposition which is certainly harm
ful to the system. Fresh ~ggs sink in a 5'1% solution 
of common salt whereas the stale ones float on it. In the 
tropical climates particularly it is risky to use eggs as food 
Ullloteri~Is because decomposition sets in very quickly by 



the bacteria. travelling through the outer sheD into the 
inner egg. In European climates where the edemal 
temperature is sufficiently low (when compared with the 
hdian tropical climatio conditions), special precautioDs are 
taken to store the eggs in cool places and the sanitary 
authorities stamp every egg with their seal of purity 
before they are sent ,to the market. The danger of using 
eggs cannot, therefore, be exaggerated in tropical countries 
like India, particularly in provinces like the Punjab, U. P. 
or Sind (Jacobabad maximum 130°F. where it is a.s hot a.s 
hell) and where there is neither state control nor sa.nitary 
supervision over the production and distribution of eggs. 
When compared with milk both in price and food value. 
eggs are. undoubtedly, dangerous in India. 

The shell of the egg constitutes 1'1 % of the weight 
of t1;1e whole egg, the yolk 32 % and the white 57 %. 

RefUse Water Protein Fat. Ash. ('..aI. per lb. 
Whole egg 12'2% 65'5% 11'9% 9'3% 0'9% 635 

Whole egg.- } 73.7% 13'4% 10'5% l'Oo~ 720 
edible portio,n Ie 

White ot!,gg 86'2% 12'3% 0'2% 0'6% 250 
Yolk of egg 49'5% 15'7% 33'3% 1'1 % 1705 

" Eggs are liable to deterioration because the shell is 
porous and water evaporates through this covering. In 
its place, air rushes in a.nd causes decomposition of the 
organic matter of the egg. V &rious ga.ses are formed
principally sulphuretted hydrogen, 8. nasty ga.s generat
ed by the action of putrefactive bacteria. which enter 
the shell With the air. Eggs, eaten in this state. may 
cause ga.stria and intestinal disordel'B-particula.rly so in 
tropica.l climates "-where in summer the temperature 
reaches almost 110Q-120oF. 

1 
1 
1 

average egg 
.. white of egg 
.. yolk of egg 

9 to 10 eggs weigh 

yields 
,. .. 
1 lb. 

60 Calories. 
13 
48 

tt 

H 

. Plant foods compared with Anjmal foods. 
Plant foods contain as a. cu the five main consti

tuents, "iz.. proteins. fats, carbo-hydrates. mineral matter 
and water (besides vitamins) like animal food8 but they 
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BUTTER-MILK 
M COMPARATIVE. NUTRITIVE. V6LUE, 

Butter Milk
On& Litre 

- - -- --- ---- -- --

-- --

1 
Meat-

-0111 PoullCl 

~ 

'4 

&4 

E.ttu.;y·~nk 

E~iYGl.rnt 
E,UiYlllrnt 

to .!.1S9! i!t one li.trc bf built .. milk, 

to 11bs. MtAt •• 
to ~ LHrtM.Ir. .. ,." 
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E:GG 
(worn. R.~.6·'·3) 

E.FF'ICIENT SUBSTITUT£S m ~ 



differ in the proportion of the oonatituenta. the la.tter food. 
being, as.. rule, richer in proteinl and rata and poorer in 
C&rb~hydrate. than the former. 

The following table makes this point clear. 
Prot. Fat. Carbo 

Beef free from fat 23-2 2'5 
Lean beef, very fat. 16'1 
Wheat flour (entire) 13-8 
Potatoes 1-S 
Apples 1-6 

J..egumes, Beana, N uta are rich in proteins, or fat or 
both but, unlike meat, they are rich in carbo-hydrates 
also. 

Pro. %_ Fat % Carb.% 
Beans dried 22-5 l'S 59'6 
Peas 24'6 1'0 62'0 
Almonds 21'0 5i~9 17'3 
Walnuts 16-6 63'4 16'1 

Soya Beans. 

In the natural order Ltguminocllt, there is a set of 
valuable cereals which are of great value to the vegetarian 
particularly and to the non-vegetarian also, The peas, 
different kinds of beans, soya beans etc., are rioh in 
proteins, even richer than meat and flesh, There 
are still in India varieties of these beans, growing in differ
ent parts, which need investigation from the chemical 
point of view. The nature of the proteins and their 
assimilability from a physiological point of view also need 
a careful investigation. It is now established beyond doubt 
that soya beans are not only not foreign to India but two 
varieties of these are known to be indigenous to the 
Kumaon district, for several centuries.. As.. class, the 
vegetable proteins are bown to be lees assimilable than 
meat-protein. But it is worth investigating, whether they 
could not be rendered equally assimilable, provided they 
are boiled for some time, perhaps in the presence of an 
alkali like sodacarbonate, used more in the form of powders 
tb&J1 in tho form of broken or whole grains and allowed to 
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soak in water for several hours before use and even 
allowed to germinate slightly, Soya bean used in this way 
is a rich food, It contains vegetable proteins to the extent 
of 33% and 17% of fats, In the form of soup or pastes 
these and other beans are highly useful, In the last Euro
pean War, these beans were used in the form of fine 
powders, as substitutes for. flesh preparations, These 
vegetable proteins are protected by cell-walls which if not 
properly broken up and disintegrated render the proteins 
less assimilable than otherwise, In the form of well-ex
tracted soups and finely-powdered pastes, the assimilability 
can be highly increased and made equal to that of meat 
proteins, 

Analysis of Soya Beans, 

]loisture 5'3 % Proteins (N X 6'25) = 37'0 % 
Fats 16'S % Ca.rbohydrates = 31'0 % 

Cellulose (fibre)=5'1 % Ash = 4'S % 
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it. 
iNFLUENCE or MILE ON THE GROWTH or THE 

BODY AND LONGEVITY or LIrE 

Milk and Height-growth. 

It is quite well-known that milk is not only & good 
nourishing material but is extremely valuable in increasing 
height, general cheerfulness and resistance to disease. Ex
periments on boys and girls have been tried in many places, 
but the following experiment conducted by Dr. H.C.C. Mann, 
an English doctor, as communicated to the British Medical 
. Research Council, is very convincing. The experiment was 
tried on 500 boys and over & period of four years. The trials 
have shown that the additional supply of one pint of milk, 
in addition to the normally calculated efficient food supply, 
has shown an additional increase in weight of Ii to 3 Kg. 
and an increase in height of about 41 to 51 cms. 
The children selected were orphans generally found in the 
city of London and fed in poor-houses. These orphans 
were previously subjected to a medical health examination 
and all doubtful cases were excluded. They were under 
the observation of the medical authorities most of the 
time. They were diVided into several groups and one of 
these groups was fed on the routine nourishment-sufficient 
to meet the usual routine demands-fitting the age of the 
boys. This nourishment, if any, was even better than 
that supplied in the English poor-houses. Imperial doctors 
certified that the nourishment supplied was quite satis
fa.ctory. Of the other groups, one was given an additional 
diet of sugars, another an additional diet of aJbuminoids 
and still another an extra diet of margarine, yet another 
an extra diet containing butter and the last an extra 
diet of milk. Experiments proved that the butter and 
the milk groups showed the most remarkable progress. 
Any stray visitors could easily single out the children fed on 
the butter and milk group because of their markedly 
healthy physique. It was interesting to note that when all 
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the other groups suffered from a. very bad cold, the milk 
group remained quite normal and healthy and easily 
resisted the cold. 

Dr. Hyslop Thompson, Medical Officer of Health for 
the Herts County Council, describes the uses of milk in 
illness, in a small pamphlet issued by the Agricultural 
Educational Sub-Commmittee of that county, in the 
following terms :-"In certain wasting diseases, in digestive 
disorders, in acute diseases, associated with high fever and 
the nervous conditions which result from the stress and 
strain of modern life, milk provides a form of nourishment 
pleasant to take, easily assimilated and of proved value and 
benefit to the patient". In 1926-27, large-scale testa were 
carried out in schools in several cities and towns in Scotland 
and Belfast under the auspices of a Committee appointed 
by the Scottish Board of Health to determine the nutritive 
value of milk for children. At each centre of experiment
ation, four groups of children were taken, each numbering 
from 40 to 50 according to the size of the classes. One 
group received "whole" milk. A second group received 
separated milk. A third group received biscnits of the 
same energy-yielding value as that of the separate milk 
and the fourth group which acted as "control" received no 
supplementary feeding. The tests began- at the end of 
November and finished at the end of June. The five to six 
year old children received f pint of milk per school day; 
the 8 to 9 year old, one pint; and the 13 to 14 year old, 
one and a quarter pint. These experiments showed that the 
children fed on milk had glossy hair and clearer 
complexions and held themselves more erect than those 
who went without milk. The general results were &8 

follows:-
(1) The addition of .. whole" milk to the diet of 

schoDI-children during the 7 months' experimental period 
had been accompanied by a rate of growth &8 indicated 
by an increase in height and weight 20 % greater than that 
in children not receiving extra milk. 

(2) This increase in rate of growth had been accom
·pa.nied by an improvement in general condition of many 
of the children receiving milk. 

(3) Even separated milk is of great value for promot
ing growth. Its nutritive value for children would appear 
to be under-estimated. 
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iong ute and milk. 

It is interesting to note the relation between long life 
and the habit of taking plenty of milk. It baa been ascer
tained in Germany that out of.. total population of sixty 
millions, only 100 inhabitants a.re aged 100 years or more. 
It baa been proved from the data colJected by the 
Pasteur Institute at Paris, that in Bulgaria, with .. 
population of about five millions only (i. e., about one
twelfth of the population of Germany) nearly 5000 have 
.. life of one hundred years or more. The reason for this 
is undoubtedly the nature of the food the Bulgarians take. 
The Bulgarians take .. very large amount of milk, cheese. 
joghurt (Dalai) in their daily food. whereas desh diet is 
taken only on holidays. 
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Xl 
CURD (DAHl) AND BUTTER-MILK. 

Joghurt, Kumys and Keflr. 

In India, the art of fermenting milk into "Dalai" is 
centuries old. The underlying principle of converting milk
sugar into its fermentation products-such as lactio acid, 
alcohol, carbon-moxide etc., is quite well-understood. Every 
house-wife starts with hot milk and adds to it a 
little of the previous day's Dalai or "Lasi" (Butter
milk) and allows it tq ferment for 12 to 24 hours as the case 
may be. As the previous day's ferment is not a constant 
substance with one special type of bacteria, the resulting 
product Dahi naturally varies from day to day. It is 
here that a little scientifio knowledge is necessary to prepare 
a uniformly standard product. Particularly in the extreme 
winter days-whether it is in the north or south or east or 
west of India.---ilvery household experiences the difficulty 
in preparing Dalai of a proper quality. Either the fermen
ation does not take place at all, or if it does, it gives a 
broken and curdy mass but very rarely a uniform gel 
with a standard taste. In fact it becomes at times too 
sour (a result of influence of high temperatures) or 
remains too sweet also. In this matter a very scientifio 
study has been made of the subject-particularly in Bulgaria 
and Germany. Under the name of "Joghurt" (Dahi) in 
Germany, a number of Ph. D.s are carrying on a regular 
business of manufacturing Dahi from day to day under 
exactly accurate and scientific conditions so that no matter, 
whether it is winter (-300 C) or summer (+ 15°to20°C) 
absolutely one uniform product of one uniform taste and 
composition is available all the year round. Particularly in 
Bulgaria, all kinds of milk-sheep's, goat's, cow's or 
buffalo's (wherever available) are used for this purpose. 
The method adopted is as follows: A particular ferment, 
known commercially as "M1\YA" is used for the purpose. 
The active bacteria concerned in this ferment are known 
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aa "Bacillus bulgaricus". also partly "Bacterium lactis 
acidi" and a Streptococcus, all collectively known aa 
"MAYA". These bacteria are now being manufactured 
and sold commercially by special milk institutes in Germany. 
In a little pasteurised milk,the bacteria are allowed to 
culture for about twenty hours at a temperature of about 
45°C and to this is added the bulk of the milk to be 
fermented, previously heated to the same temperature of 
45°C (at times, even concentrated at this temperature). 
The ferment added should form about 2-5% of the tota.l 
quantity of' milk. It is the allowed to ferment at a. 
temperature of 40°_48°C for about 5-6 hours by which 
time about 30 - 35% of acidity is produced. It is then 
allowed to cool or cooled quickly by ice-cold water and is 
ready for use. The Joghurt or .DaAi so prepared is supposed 
to be excellent for disinfecting the alimentary canal by 
destroying the bacteria that are responsible for the intestinal 
troubles. The proverbial long life of the Bulgarians aa a. 
race is attributed to the daily use of DaAi. We, in India, 
could make ourselves equally long-lived with our hereditary 
knowledge of the subject of .DaAi or butter-milk, provided 
we standardise our product with the help of modem 
knowledge. 

Kumys (Milk-wine) is a fermented liquid obtained from 
the milk of mares and used very largely in South Russia and 
Inner Asia. The large amount of milk-sugar present in 
mare's milk (6-8'5%) is fermented to lactio acid, alcohol 
and carbondioxide and is supposed to be very healthy 
for patients suffering from lung diseases and anremia.. 

Kefir is a drink very much used in Caucasus and.is 
prepared from cow's milk. The products of fermentation 
are butyric acid, acetic acid, lactic acid, alcohol and carbon
dioxide. This is supposed to have an acidic, pleasant and 
refreshing taste. A similar drink is used in Egypt under 
the name of "LEBER". 

Butter-milk 

Butter-milk is a by-product of the milk industry 
obtained after the butter is removed. The art of making 
butter and butter-milk is known in India from times imme
morial. Butter-milk is obtained either by the sweet 
method (direct churning) or the acid method (after ferment-

51 



'ation to "/JAi). The butter-milk obtained by the sweet 
method takes a. little bitter taste after standing. The 
average composition of butter-milk is &8 follows : 

Water 91'0% 
Fat ·0'6% 
Proteins 3'6% 
Milk-sugar and laotio acid 4'0% 
Ash 0'7% 

The butter-milk should be used 8.8 far 8.8 possible as 
soon as it is freshly made and should not be unneces.sa.rily 
diluted. This precaution should be taken particularly in 
tropical climates where the high temperature is likely to 
give rise to new types of fermentation-products not always 
healthy for the human system. Butter-milk, if taken when it 
is freshly made, is a very valuable and nourishing drink. 

Butter-milk contains less fat than milk and also 
contains 3-4% of proteins completely digestible, whereas 
that of milk is not so fully digestible. 

Butter-milk is the cheapest nourishing material as is 
clear from the following comparison : 

Price Nourishing Cost of 100 Nourish-
of one ment for Articles. 

kilo- units for nourishing 
Kg. units. one 

gramme. one Rupee. 

Calories. as~ Calories. 
Eggs As.IS 890 morethan 11 944 
Beef ,. S 1225 more than i 2450 
Pork 

It 9 1749 nearly I 3498 
Skimmed tJ 1 214 nea.rly_ I 3424 

milk. 
Butter-milk. 

" 1 224 less than I 3584 



XII 
BUTTER, ITS NlJ'TRITIVE VALl1E, COMPOSITION 

AND DIGESTIBILITY. 

The nutritive value and the digestibility of butter-fat. 

In India, one of the very important questions often 
disoU88ed is how.far tallow, lard, vegetable ghee or Ii simi
lar hydrogenated oU can be considered suitable for nourish
ing the human body. One prevailing idea is that suoh 
fats are positively harmful to the human system, whereas 
the other view is that these may not be harmful but surely 
they are not so nourishing &8 butter-fat is. In expressing 
an opinion on. this vexed subject, it would be best to 
put together aU the information which could be gathered 
from various authoritative sources. 

In drawing inferences from the physiological observa
tions and experiences of the scientists on the subject in 
Europe and America, one important aspect has got to be 
borne in mind and that is, that both in Europe and in 
America, butter-fat as suoh does not play a very important 
part in daDy diet. The competition in those countries is 
between pure butter on the one hand and synthetic m -r
garine on the other. For the daily use on the breakfast 
table what is required is either butter or margarine, both 
of which on aocount of their semi.solid consistency have 
got the property of being spread on the bread. The rich 
and the poor alike have the same type of menu, the differ
ence being one of quality. The poor cannot afford to pay 
for the expensive butter. l\Iargarine; i.~ .• an emulsion of 
oils and fats with water and a flavour of butter takes its 
place. In America, particularly, a very interesting and 
serious controversy is going on between the margarine and 
butter schools of thought. A certain amount of data is 
available, but, on the whole, it appears to be more of a 
propagandist type than of a purely scientifio nature. The 
number of factories manufacturing margarine and the suma 
of capital locked up in their working &f8 m> Jarge that the 



margarine school is naturally endeavouring to hold its own 
against the established popularity of the butter school. 
The researches of the margarine school regarding the phy
siological effects of margarine in the human system have got 
to be carefully interpreted, before they could be made 
applicable to the oils and fats as used in India in their 
dehydrated form. The' popularity of natural butter 88 

compared with that of margarine and the preference 
given to its use even in the largest margarine manufactur
ing countries, in the face of a regular and enormous 
propaganda made in favour of the latter, is in itself lit 
strong argument in favour of butter. 

The views of the margarine school can be briefly 
summarised as folbws: .. According to the best scientifio 
information, a pound of one kind of fat yields exactly the 
same amount of heat and muscular energy as lit pound 
of any other kind of fat, and one kind of fat is digested 
with practicalIy the same ease and completeness as any 
other kind. On the basis of actual utility of a fat 88 lit 

food, there is, therefore, no choice except in the matter 
of cleanliness, soundness, freedom from contamination, 
price, convenience in handling, suitability for certain 
cooking purposes and last but by no means least, palata
bility." It should be emphasised here that the above 
statement refers to margarine which is not. identical 
with animal fats, vegetable ghee or other dehydrated 
fats. The inference, therefore, cannot necessarily be 
the same. 

As against this, the German school of chemists and 
physiologists have given us more useful data in the form of 
their experiments on the dehydrated oils and fats. These 
researches interest us because they throw proper light on 
the immediate problem before us. According to Koenig, 
the oils and fats which are easily decomposable are also 
easily absorbed by the human system. He found that by 
taking butter, margarine, lard, cotton-seed oil, sesame oil 
etc., there was no appreciable difference in the velocity 
of saponification of these fats. This argument of drawing _ 
an inference regarding digestibility from the saponifi
cation velocities is open to one serious objection and that 
is that in estimating saponification values, half normal 
alcoholic solutions of caustic potash are used, which are 
~d9ul;ltedly very strong alkalies, and w¥ch cannot be CODJ-
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pared with thesniail (though active) quantities of ferments 
in the human system. This analogy, therefore, does not 
hold good. It has also been proved that the fats with 
the higher melting points are less digestible than those 
with lower melting points. Taking even the free fatty 
acids by themselves (which are invariably present in all 
Indian oils and fats, since the process of chemical refining 
is hardly known). it is found that the higher fatty acids, 
like palmitio and steario acids, pass off through the human 
I!ystem unused and unabsorbed, whereas free oleic acid 
is taken up and absorbed by the system and by its mere 
presence helps partly to absorb the otherwise indi
gestible acids like palmitio and steario. 

Accordingly, it is found that oils and fats, whose melt
ing points lie below the normal temperature of the body, 
are absorbed and digested in the intestines almost up to 
97% to 98%, whereas in the case of tri-steariu (which is. 
by the way, the major constituent of animal fats and hydro
genated oils like vegetable-ghee) it was found that only 9% 
to 14% was used, that is to say, the remaining 81% to 86% 
of the tri-stearine only helped in loading the system without 
in any way benefiting it. The assimilability of the acid as 
glyceride is, in general, a function of its molecular weight, 
i. B., the lower ones are more easily absorbed than the higher 
ones; although in the case of unsaturated acids like oleio acid, 
they are more easily absorbed than similar but saturated 
acids both having the same number of carbon atoms. This 
appears to be a highly scientifio reasoning because this 
relation of a uniform change of chemical and physical pro
perties with an increase in the molecular weight fits in with 
a long-established theory of chemical constitution. From 
the above-mentioned references, it is clear that looking from 
the point of view of the chemical composition of butter-fat, 
animal fats, vegetable ghea. coconut oil, sesame oil etc .• 
so far as digestibility and absorbability by the system are 
concerned, these can be placed in the following order: 

(1) Butter-fat. (2) coconut oil. (3) other oils rich in oleio 
glycerides such as sesame and saffiower oils etc.. and 
(4) a.nimal fats and hydrogenated oils of vegetable origin 
(vegetable ghea) or of animal origin. 

In order to show the supenority oC the butter-fat over 
other fats commonly used, the following explanatory tables 
are inserted: 
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Ii· ~ .; . ! ~. •• • 

A comparlson of the melting and solidifying points ot 
various fats. 

Melt" SoUdifying 
No. Fate. Poin~. PointOC. Oble"erI. 

-

1 Mutton tallow .. 44·55 32·45 Ho!de.Bleyber,. 

2 BeeftaUow 40·50 30·38 .. .. 

3 Lard 28." 22·82 .. .. 
4 Butter·fat 28'5"3'5 111·28 God bol.·Sadgopal 

6 Coconut oil 20·28 14·25 Hold •• B1eyberg. 

-

Both the oils and fats, whether of animal origin or 
vegetable origin, are mixtures of mixed glycerides of fatty 
acids of low and high molecular weights. In these again, 
the glycerides of high molecular weights are of either satu
rated acids or of unsaturated acids. Whenever the oils and 
fats are introduced into the human system, their assimilabi-

_lity and digestibility are dependent upon the nature of 
the acids. The glycerides of saturated acids of high 
molecular weights are not digestible and therefore load 
the human system and pass off undigested and unassimi
lated. They' are likely to do, therefore, some harm to the 
system and no good whatsoever. This is mainly due to 
the fact that the glycerides of saturated acids of high mole
cular weights have melting points higher than that of the 
body. temperature itself. According to Lewkowitsch, the 
melting points of the saturated glycerides of high molecular 
weights vary between 56'5°_75°0. Therefore, substances like 
mutton and beef tallows are the least useful if not &lso the 
most undesirable for feeding the human system. The liquid 
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glycerides of the unsaturated aoids of high molecu1a.r 
weights, particularly those of oleio and linoleio acids: on the 
contrary. are not harmful as those of the corresponding 
stearic glycerides of about the same moleoular weights. 
These are easily absorbed and are known to be beneficial. 
The glycerides of saturated acids of low molecular weights 
ranging from those of butyric to those of myristic acids are 
known to be easily assimilated. by the systl'm. because of 
their very low melting points aJ;ld easy digestibility and 
a8similability. The remarks made above for the non-assi
milability of the solid glycerides of the saturated acids of 
high molecular weights are modified to a certain extent 
when the glycerides of either unsaturated acids or acids 
with low molecular weights are mixed with them. The 
proportionate percentage or the glycerides of saturated 
acids of high molecular weights on the one side and that of 
the glycerides of either unsaturated acids or acids of low 
molecular weights on the other decide the comparative 
assimilability and digestibility of any given oil or fat. The 
presence of free fatty acids. in general; in any given oil or 
fat, either arising out of the natural causes or as products 
of rancidity is always harmful to the human system. . That 
is why in Europe every oil or fa.t used for edible purposes is 
refined for removal of the free acids before it is sold in the 
market, or before it is used for the manufacture of mar
garine. The following table. it is hoped, will throw light on 
the in1luence of composition on the digestibility and assimi
lability of the fats taken above for comparison. 

No. 

1 

1I 

3 

" 5 

A comparison of non-assimilable constituents of 
various fats~ 

Percentage of 

Fat.. 
Steario acid. 'Palmitio acid. 

Re£eren08ll. 

I 
Mutton tallow ... 25·35'5% . 24-27% Holde-Bleybers. 

Beef tallow •• 2"5% 27-29% 
.-.. .. .. 

Lard ... .. 1'8·15%. 2"8-32'2% .. .. 
Butterfat .. .. 1()'12% 2~.31% Godbole-Sadgopal. 

Coocmut oil ... .. 0'8.5'0% 4'3.1'5% Holde-Bley berg. 
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A comparison ot assimllabi; conat1tuents ot VariOUI tats. 

No·l 

Percentage of 

Fats. ReferenClM. 
Oleio acid. Linoleio acid. 

1 Mutton tallow .. 36·'3% 2'''''3% Holde.B1eyberi· 

I Beer tallow •• .. '3."% 2'6% .. .. 
3 Lard .. ... 50"% 10% .. .. , Butter·fat. •• .. 3O-M'li% 4-6% Godbole.Sadgopal. 

6 Coconut oil •• .. 10.10'2% 1% Holde.Bleybel'l. 

A comparison of easily assimilable constituents of various fats. 
Percent&gel or -0 

0 cI Z F~ts. .- ;:I .; RefareaCIII. ... .~ Caproio, s: Caprio. '5 Myriatic. 
j 

.. 
~ ~ ~ 

- ------- --
I Mutton tanow .. .. .. .. .. 2·"6 Holde-

Beef tallow ... 2·2'11 
Bleybel'l' 

2 .. .. .. .. .. Hold .. 

Lard 
Bleyber,. 

3 .. .. .. .. .. .. . ... Holde. 

Butter.fat , 2 O'g 2 ~'II '·10 
BleybeJ'l. 

" ... GodboJe. 

6 Coconut oil •• ... 0'2·2'0 6·9'& 4'&-10'7 411·61 16'11·20 
Sadgopal. 
Holde-
BleybeJ'l. 

A comparison of the non-assimilable, assimilable and 
easily-assimilable constituents of the various fats. 

0 
Z 

Non·aaaimilablee. Aaaimilablee+ Eaeily'·Aaaimilables. 

:a Fats. Palmitic + Stearic Oleic+linoleio Lower lattJ 
~ glyoeridea. glyoeridea. glyoeridee. {I.j 

o· 

1. Beer &allow .. 02% 46% + 2% 

2 Mutton tanow •• lili% 42% + 8% 

3 Lard .. 40% 60% + .. , Butter-lat. 

"1 
36·"% 34-40";" + 22·23'11% 

6 Coconut.oU ... '% 11% + 80% 
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It it very interesting to note that human fat which ia 
ahown to be a Iynthetio 888imilative product built up out 
of the digested part of the oila and fa.tB taken in the form 
of food is known to posse88 the following composition and 
hal a melting point between 15°_22°0. 

CoM:rosmOlf 01' HUJrUlf FAT. 

Steario acid 4 % 
P&lmitio acid 16% 
Oleio acid 80% 

It leems probable, therefore, that it is the lower and 
unsa.turated glyoerides whioh are primarily responsible for 
building up human fat. 
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XIII 

CONDENSED MILK AND ITS VARIETIES. 

Condensed milk and milk powder. 

Besides being used for the daily house-hold purposes, 
in the form of milk, Dahi, butter, butter-milk eto., milk forma 
the starting point of a. number of useful industries, suoh 
as the manufaoture of oasein and milk-sugar. In those 
countries, where there is a large over-production of milk, 
the exoess of the supply over demand has got to be utilised 
in a form in whioh it will remain stable and useful. It 
is, therefore, preserved in different forma such as condensed 
milk, milk powder eto. In this form, it is used in places 
where it is not easily available as for example, on board 
the ships, in travelling or on the battle-front. This is only 
possible when the production is cheap and the demand 
is limitea. In big cities, there is always a very great 
demand for pure milk and so the question does not arise. 
In villages and in plaoes which have no railway facilities 
and where the transport difficulties are great, milk has 
got to be preserved. This is done by removing the large 
excess of water in suitable apparatus and under vacuum, 
adding sugar as a preservative and converting the full milk 
into a powder form. 

The idea of rendering milk stable by removing the 
excess of water first originated in the United States of 
America. (Hereford, Gail Burden) from where it was taken up 
to Europe where the idea developed on very scientific lines. 
A number of new processes were invented and patented until 
to-day milk powder and condensed milk are available in 
the market in excellent quality. The procedure adopted 
is as follows : Milk is concentrated by a process of boiling 
in vacuum at a temperature of 50°-60°C by the addition of 
about 12 parts of cane-sugar to one hundred parts of milk 
to the consistency of a. syrup by reducing the whole 
to about • to 1 of the original volume. After cooling, 
the milk· is paoked in air-tight bottles or tins. The milk 
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serves the purpose of a protective colloid. The milk C&D 
be concentrated to one-third of ita vol1lD1e and packed. even 
without the addition of sugar. as is often done. In this 
case, the quality of milk has got to be good and it should 
be as little acidioas possible: It should be noted that 
after opening one of these tins, the sugared variety can be 
Used for a longer time than the unsugared variety which. 
therefore, must be used up as soon as possible. 

Percentage-eomposition of Condensed Milk 

Sugared. Not sugared. 

Water 26'0% 48'6% 
Fat 11'5% 16'0% 
Albuminoids 12'0% 18'0% 
Milk-sugar •• 16'0% 115'0% 
Cane sugar .• .., 32'0% 
Ash and salt. 2'0% 2'0% 

Total 100% 100% 

New machines and new methods have been devised to 
prepare milk powder in a convenient form. The method 
of Krause is one of the latest in this connection and 
is worked on a principle whereby the milk is dried and 
removed within the least possible time 80 that in properties 
and composition it changes very little. Milk powder, in 
course of time, geta rancid. like oils and fats depending upon 
the atmospherio conditions. The composition of milk, 
skimmed milk. cream and butter--milk and whey is as 
follows: 

Powders. 

Constituent.. Cream. Milk Skimmed- Butter- Whey. (full.) milk. Milk. 

Water 5'0 4.0 9'0 g·o 2'0 
Fat 41'0 26'0 1'0 4'0 2'0 
Albuminoids 21'0 23'0 33'0 17'0 14'0 
Milk-sugar •• 28'0 41'0 50'0 67'0 74'0 
Salts •• 5'0 6'0 7'0 3'0 . 8'0 
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Composition of Colostrum milk. 

Colostrum milk is the milk which is given immediately 
after the calving period. The composition of this milk 
is remarkable in many ways because it differs very much 
from the composition of the normal milk of the same animal. 
The colour is generally yellowish, sometimes slightly 
reddish, the consistency is sticky and the taste is saltish. 
The specific gravity ranges from 1'04 to I·OS. The fat 
in the colostrum has a low specifio gravity (O'S65), a sma.ll 
Reichert-Meissl value, high refraotion and high iodine 
value and a high content of lecithin and cholesterin. The 
average composition of this milk is as follows: 

Water 71'7% 
Fat.. 3'0% 
Protein 21'0% 
Milk-sugar 2' 5% 
Salts I'S% 

100'0% 

Caution. 
There is a very great danger in the use of tinned milk 

as well as tinned fruit, fish or meat in India. The danger 
of what is known as Ptomain. poisoning due to tAe contact 
of tAe .metal oj tAe bo.ll and its action on tAe foodstuff is 
common both to the European and Indian climates but 
that due to the action of the great heat of the tropical 
climates is particularly serious _in India, . It is a matter of 
regret that no separate data are available of the deaths due 
to food-poisoning in India. It is also well known that, in 
India, many young babies fed entirely on tinned milh and 
milT.;·products are known to die due to poisoning wAich is II 

result of the decomposition of tAe t8lp08ld tinned food •. 
Tinned fruit, fish and· meat are also known to cause 
similar casualties in . the case of adults. The average 
low temperature ·of the cold countries induces but a very 
slow rate of decomposition in the food-stuffs there, 
whereas in the tropical climates, the rate of fermentation 
is very great and, therefore, the decomposition of food sets 
in very rapidly. Another serious cause of such occurrences 
io tho f/l.ct that. when the air-tight tins are opened, the 
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content.. are not immediately transferred to other glass 
containel'l but are left in the tins &8 they are. In the 
case of milk-foods, also, sold in bottles, knowingly 
or unknowingly, the covers remain loose or open and 
decomposition sets in. It is, therefore, highly necessary to 
sound & note of caution and warn those who are given to 
the use of tinned foods in India against> this serious evil. 
It is & great pity, indeed, that in & country like India, 
where everything "natural" can be had in plenty, the use 
of tinned or "synthetio" food stuffs should be getting so 
popular. 
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XIV 
Cheese (Pallir) its composition. manufacture and food value. 

When whole or separated milk is curdled either by 
. the action of an acid or by the action of rennet (obtained 
by extraction from the lining of the stomach of the calf 
and sold in the form of liquid or powder or tablets). the 
casein gets precipitated. The whey is then separated, the 
solid casein with or without the fat is pressed and 
a.llowed to ripen. with the addition of a little common salt. 
A slow process of fermentation sets in. converting the milk 
sugar into acids and the casein into further decomposition 
products ·of an assimilable nature. The cheese obtained 
.from the skimmed milk is less nourishing than that obtain
ed from whole milk. The process of ripening takes from 8. 
few weeks to a few months after which the cheese is said 
to be mature. Four types of cheese are available in the 
market • ....made of (a) whole milk to which cream is added, 
(b) whole milk only. (c) skimmed milk. and (d) made of 

. margarine with or without the addition of butter. Depend
ing upon its consistency and the amount of water contain
ed. it is either known as hard or soft cheese. 

During the process of ripeniIig. very complex chemical 
changes are supposed to be taking place which are still 
being investigated. The protein is partly decomposed. the 
milk-sugar is transformed and the fat undergoes partial 
splitting. A chat:acteristic aroma is also developed depend
ing upon time. temperature and hygrometric conditions. 
The taste for this has got to be cultivated. like the taste 
for beer or wines although to many. this aroma is posi
tively repulsive. The manufacture of cheese is 8. regular 
science by itself. the whole process being under the regular 
control of a number of factors. It is sufficiently profitable 
to be a regular industry in India in view of the increase of 
imports of this article into India if a surplus of milk is 
available. 

Cheese is a valuable food material. rich in protein, 
and is prized as suoh all over Europe 8.nd America. In a 
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concentrated Conn, it makes a good tood and in combtn&:. 
tion with bread, butter and beer is conside!,ed a delicacy 
in many countries. There is a very serious handicap in 
the manufacture or storing of cheese in tropical climates 
where the high temperatures affect the keeping qualities of 
this article. Whereas in cold climates, it can be safely 
.tored for a ,length of time, it is ~fficult to keep it even for 
a few weeks either in the summer or the monsoons in 
tropical climates. . 

It is interesting to find the following reference to 
cheese and coagulated milk (precipitated by an excess of 
acid in the milk) in Kautilya's (300 B. C.) Artha_hafltrt;t, 
2-29. "They mayalso make use of coagulated milk or 
cheese to render their (cattle) oil-cakes relishing." 

'If\tm) 'fT'trqqr~ .~,q: I 
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Composition of Dift'erent Types of German Cheese according_to Teichert. 

Serial 
( % of Fat- % Fat in Ratio of 

number. Name of the cheese'. Variety. % of water. %of Fat. free Dry total Dry Fat to Fat-
Solide. Solids. free Dry 

Solid .. 

-- ---
I Emuientaler .. Cream-cheeee .. M-O 2S-5 37"5 43'2 1: 1'3!-: 

2 Edamtr .. .. Cream-cheeee .. 45-1 23-4 31'5 42-8 1: 1'31. 

3 Tilait •.. .. Cream-Cheeee .. 4S" 20-' 3O-S 40-4 1 : 1'47'; 

, Camembert .. Whole-milk .. .. 49-7 30-4 19-9 110-4 1:0'&&' 

5 MueDner .. .. Whole-milk .. .. C\1-9 IS8 19'5 4S-o I: 1-()6'· 

8 Romadur .. .. Whole-milk .. . . 48-1 24-1 27'8 "'3 1 : 1'18" 
, 

7 Limhurger •• . , Half-fa' .. .. 65-2 12-7 32'1 28-' 1 I l!-Ij3'-

8 Backeteill .. .. ODe-f01U'tll Fat .. 59-. ,-, 32-. I 18-4 1:4-U I 
I 



XV 

SXDDlED MILlt. ITS COMPOSITION AND 

PROPERTIES. 

Composition of Skimmed milk. 

Skimmed milk ia obtained by removing the cream either 
by the hand-method &8 ia practised in villages or by the 
use of AJpha-sep&rators &8 is done in dairies. The milk that 
remains behind ia known &8 skimmed milk. The specifio 
gravity of this milk is always greater than that of pure 
milk. In India, it ia largely used for the preparation of 
I)aAi and in this form, in big cities it fetches a good price 
and is a good food-material. The average· composition of 
skimmed milk is &8 followa : 

Hand-method. Centrifuge 
Constituents. (Churning.) . method. 

(Alpha-se~~rator) 

Water 89'9% 90'4% 

Fat 0'8% 0'2% 

Proteins "0% "0% 

Mllk-lugar •• "5% "7% 

ialt. 0'8% 0'7% 

Total 100'0% 100'0% 

The specifio gravity of this milk ranges from 1'0320 
to .'03615 a~ 15° the average value be~ 1'03.5. . 
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Composition of milk products. 

Duriiig the European War, when there was & shortage 
of pure natural milk, a synthetic vegetable milk was pre
pared and introduced into the market under the na.me of 
Lahmann's Vegetable Milk. This was prepared from beans 
like Soya Beans and almonds and had a fairly thick con
sistency, brown colour and a pleasant aroma.. The com
position of this milk was approximately as follows :-

7% Vegetable proteins, 
25 % Fat, 

and 42 % Sugar. 
One tea-spoonful of this vegetable milk. add.cd to & 

pound of ordinary milk and a pound of water makes a 
nourishing mixture poor in casein but rich in fat and 
sugar. 

In China. and Japan, a vegetable milk made out of 
Soya beans is being used by the local ~habitants for 
several years as a valuable substitute for natural milk. 
It is not difficult to prepare an artificia.l emulsion like 
natural milk beca.use Soya beans contain all the ingre
d!~nt8 a.Jthou~h no~ in the same proportion &8 natural milk. 
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XVI 

MILK, ITS lASTEl1ltlSINa AND STERILISING. 

Preserving and Pasteurising of milt. 

Milk for household uses ill kept and preserved for some 
hours before it ill used. Wherever possible, it should be taken 
soon after it ill milked, but this ill not always possible. In 
dairies, it h&8 got to be p&steuri8ed before large quantities of 
milk are distributed over the city area. There are different 
types of bacteria that thrive in milk and they prosper in this 
healthy medium up to certain temperatures. Not every 
one of them ill dangerous to life. The pasteurising, there
fore, ill adjusted according to the length of the period for 

. which the milk ill to be kept. A temperature of 100e 
or below is good enough to keep the milk stable and 
healthy for some hoUl'S; but obviously this ill not possible 
in the tropical countries. In the cold European climates, 
such a temperature ill very common over a major part of 
the year. In big dairies. therefore, p&steurising ill resort
ed to before the milk ill distributed to the customers. 
Ordinarily, by p&8teurising ill meant the heating of milk 
in steam-ja.cketed vessels at a temperature of 60°-700 e 
for a period of 20-30 minutes. In the household, this is 
done by boiling the milk over a slow fire almost up to the 
boiling point. This pasteurising ill enough to kill all the 
bacteria that are ordinarily harmful to the human system. 
The lower the temperature to which the milk ill heated, 
the less the chemical changes that take . place in the milk 
and the less the difference in its taste etc. The pasteurised 
milk ill rendered stable under European conditions for a 
period of about 48 hours. The milk is cooled to normal 
temperature after p&steurising and ill ready for distribution. 
A development of this idea h&8 given rise to a new method 
known &8 "Biorising" where the milk under a pressure of 
4 atmospheres ill suddenly sprayed with the help of 
machinery (Biorisator) into a vessel heated to a temper
ature of ~oe. Here the contact of the finely divided 
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sprayed milk with the hot surface is of a very ahort 
duration and yet the efficiency is much greater than that 
of pasteurising at 60° for half an hour. 

Sterilising is another important process for preserving 
milk for almost an indefinite length of time. This is done 
either by heating the milk for 100° 0 for a length of time 
and removing all air and then bottling· it or by heating 
the milk at a temperature of 120°-125°0 in autoclaves 
whereby practically a.1l types of bacteria are destroyed 
and the milk is safe for storing in bottles from which all air 
is evacuated. Such a milk, although it gets coloured 
.brownish, is good for children in places where it is not 
available and also for being supplied to annie. where 
the health of the fighting units is of extreme importance. 
This type of milk is known as totally sterilised milk. 

A recent method of preserving milk is that of 
Budde who sterilises by the addition of hydrogen-peroxide 
(Perhydrol) to the extent of 0.35 gms. for a litre of milk 
at a temperature of 52°0. This addition does not bring 
about any change in the taste of the milk and it has been" 
extensively tried with very good results in the last 
Europeaa war. 

A new type of stabilised milk is what is known 
as "Homogeneous" milk. In this process, milk Bub
jected to a high pressure is forced through fine nozzles 
and is dashed against walls of agate so that the fat parti. 
cles of ordinary milk which vary in size over a wide range are 
broken up into smaller particles within a very narrow 
range. This sub-division <>f the fat globules increasea 
the stability of the milk and retards the tendency of cream 
floating up. Incidentally, it makes both the milk and the 
cream look whiter than before. This fineness of the fat 
globules would naturally increase the capacity for assimi
lation due to the finer colloid particles. 
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XVII 
VEGETARIANISM "'I. NON-VEGETARIANISM. 

One of the very important problems that taxes the 
brain of the average Indian is the problem of vegetarianism 
tIl. non-vegetarianism. In regard to this question;there are 
a number of schools of dietetics preaching different 
combinations of edibles. (1) Firstly, there is the strict 
vegetarianism in India which would not include either eggs 
or fish or meat in the diet. It may be noted here that 
the staunch Buddhist in Japan would not include even milk 
in his diet because of its animal origin. (2) Secondly, there 
is the diluted European vegetarianism which does not 
object to eggs but rejects fish or meat. Bernard Shaw 
would be a classical example of this. (3) Next comes the 
group of honest non-vegetarians who practise different 
shades of non-vegitariansim which are only modified by 
religious belief, by individual taste or by convenience. 
The Hindu who would not touch beef, the Muslim who 
would. not touch pork, the Chinaman who would not mind 
cockroaches and frogs, and all those 'for whom human flesh 
alone is the barrier, come under this category. Of course, 
the cannibal is in a class by himself. In the rational examina
tion of the efficiency of this food-question, three important 
considerations are involved: firstly, the humanitarian aspect 
to which the Indian contributes in his own subtle manner; 
secondly, the scientific aspect of the question involving an 
investigation of the food values; and, thirdly, the aspect 
involving a comparison of the efficiency of food materials 
in terms of money. So far as the third aspect is concern
ed, i. 6., the question of efficiency with reference to cost, 
from the data availa.ble there seems to be very little doubt 
that the cost of an average non-vegetarian meal as 
available in Europe is more expensive than a. similar meal 
under Indian c.onditions. Further, it has been the 
experience of this writer that during his travels in Central 
Europe, excepting certain big cities, it was difficult to 
get the veaetable dishes (except potatoes) without paying 
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for both the meat dish and the vegetable dishes. There 
is no doubt that whether it be from the view point of food 
~alue or from the view point of costinvolved, the vegetarian 
menu in India with the same amount of food-efficiency 
is in every way cheaper and healthier than a similar 
European menu. 

India is a wonderful land. If there is one country in the 
world in which a part ofthe human race lives on purely 
vegetarian food, that is India. But even here there are 
various schools; for example, the first class is composed of 
those that will take pure vegetarian food (eggs and fish 
etc. excluded), then there is a second class of people that 
will take the vegetarian food, eggs and fish but will cry 
"Halt" at meat. The third class will go in for vegetarian 
food, eggs, fish and meat, including pork but no beef. 
Again there is the fourth class that welcomes all vegetarian 
food, eggs, fish and all other kinds of meat including beef 

. but revolts at the sight of pork. And the last which 
may be called the Anglo-Indian type will include all 
vegetarian diet, eggs, fish and all kinds of meat. Some 
of these classes are convinced that their dietary is based 
on religious belief and it is out of question to try to 
dissuade them from their religious convictions. It is 
extraordinary that great religions are all based upon such 
convictions which do not permit of a logical reasoning or 
discussion. One common feature of all these schools of 
thought is that they all include milk and butter-both of 
animal origin-under the vegetarian diet, obviously because 
no killing (himlla) even in the embryo stage is involved in 
the production of these two valuable articles of food. 

Before going into the idealistic humanitarian viewpoint 
of the strict vegetarian in India, a rational investigation 
of the food problem including the scientific, hygienio and 
the financial aspects would undoubtedly be very valuable. 
In this connection, it should be remembered that the non
vegetarian food, whether it be. egga;· fish or flesh, is 
open to very serious hygienio objection. - Even if the 
two diets are taken on a par, there is no doubt that the 
nOh-vegetarian diet is more dangerous than vegetarian food 
under similar conditions. In /I countrg liie India, where 
high temperatures are common and wh,r8 there i, hardlg a"!1 
efJieis"t sanitary sup,reillion or l'gifliation in tht production 
Clnd distribution oj fgg'J, 1MI and J ',fJh tJ"d wher, 
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a1lytAi"g lil:I tolJlloragl oj food, (a. utA. ea" i. Europe 
a"d ,t.e.Alre) i. tJ rarl lu.rury, tTae dan9trl tJeeompan,. 
i"g n""·"tgtttJrian food ea1lfto' hI tJla!1gera'ed. Besides 
this, it is to be noted that the vegetarian diet is not only 
much leu dangero08 but almost always more easily Avail
able and at correspondingly much cheaper prices, when 
the total food-value is taken into account. It has been 
8hown in the West that meat is a carrier of dangerous 
diseases. Eggs and fish not properly stored are open to 
aerio08 objection, the only point in their favour being 
that, if properly preaerved, their &88imilable nitrogen is of 
very great importance to the human 8ystem. The vegeta
rian in India, however, has in biB favour an argument not 
less efficient when an alternative food supply giving a 
8imilar nitrogen efficiency is found primarily in milk and 
also in the different dais, beans and peas etc, (soya beans 
included). It is true that nitrogenous matter present in 
the vegetable world is embedded in a cellulose wall which 
has got to be broken up before the nitrogen is made fully 
assimilable, whereaa with very little exertion, the nitrogen 
from the corresponding non-vegetarian food is more easily 
&88imilable. It can be proved easily that in the vegetable 
world, with a little extra precaution of grinding and at 
times careful boiling, the nitrogen-efficiency can be fully 
utilised and can be as good as that of the non-vegetarian 
food. One of the very great experiments tried by Germany 
during the Great War, when there was a shortage of animal 
food, has proved beyond doubt that vegetable nitrogen 
sustained the German army as efficiently as the non-vege
tarian nitrogen. It is recorded that large German armies 
were fed during the war on vegetable food consisting of 
peas and beans etc, very well powdered and mixed with fats 
and yet the efficiency of the armies was maintained at its 
top-level. Special attention, therefore. should be devoted 
to the composition of vegetable foods rich in nitrogen as 
adequate and efficient substitutes for animal foods. 
If cost and hygienio considerations are taken into 
account, the ve-getarian dietary for its nitrogen value 
is both rich in variety and cheap in cost-both consider
ations of extreme importance in tropical climates. 

ChIt and food-efficiency apart, the argument of the 
staunch vegetarian should be appreciated from another 
lofty angle altogether. Man does not live for bread alone. 
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As a representative of the highest evoiution of rationai 
beings, he has to live for some ideals. The loftiest 
of. these ideals, it cannot be denied is "To live and let 
live". This ideal is embodied in the great Samskrit 
motto. 'Rill ~ : "Not to injure the innocent 
is the highest form of religion". It is for this 
reason that the staunch vegetarian refuses to include in 
his menu anything like eggs, fish or meat. The typical 
Jain,. who puts a cloth round his nose to breathe filtered 
air free from the atmospherio bacteria, is the representative 
of the extremely logical though unconvincing limit of this 
ideal. But the strict vegetarian stands on humani
tarian ideals when he extends the conception of humanity 
from man to all creatures having life and feelings-the 
cow, the sheep, the pig and so on. The European concep
tion of humanity, strangely enough, stops at human 
beings and does not include the life of animals like the 
cow, sheep or the pig (or the egg with life in embryo) 
whioh, it thinks, are outside the scope of humanity. 
The humanitarian in India. looks upon the life of a cow 
that has yielded milk all its life-time with the same 
feeling with which he looks at the life of one of his own 
relatives and rightly too. This ideal is undoubtedly 
an idea.l, worth living for. If in addition to this, the 
question of food-efficiency, cost arid hygiene all help in 
preserving the ideal, there is no reason why this view 
should not be considered as the loftiest one to be fought 
for. 

According to eminent scientists, man would be 
placed under the class frugivorous animals both on the 
anatomical and the physiological basis. The parts and 
structure of the organs which have been naturally meant 
for carnivorous animals are not to be found in the C88e of 
human beings. We give below the views of Bome eminent 
authorities. 

1. Sir Dr. R. Lancaster, K.C.B., F.R.S. wrote as 
fa1lows in the Daily Telegraph (December, 1909) : 

"It is very generally asserted by those who advocate 
purely vegetable diet that man's teeth are of the shape and 
pattern which we find in the fruit-eating or in the root-eat
ing animals a.llied to him. This is true. It is quite clear 
that man's cheek teeth do not enable him to cut lumps of 
meat and bones from raw ca.rcases and swallow them whole. 
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They are broad, square-faced teeth with four or fewer low 
rounded tubercles to crush soft food &8 are those of 
monkeys. And there can be no doubt that man fed ori
ginally, like monkeys, on easily crushed fruits, nuts and 
roots". 

2. According to Dr. Alexander Haig, human meta.
bolism (the process by which food is converted into 
livipg tissue) differs widely from that or the carnivora. 
The carnivora are provided with the means to dispose of 
such poisonous products &8 are contained in and are pro
duced by the fermentation of animal flesh, while the human 
system is not so provided. In the human body the 
poisons are not held in solution but tend to form deposits 
and consequently are the cause of diseases of the arthritio 
group, conspicuously Rheumatism. 

3. In the general opinion of doctors, IllaeumatilJm, 
Cancer anel Consumption are claiefly produced by mea t diet 
and vegetarian die' laa8 blBn conllidered' tlae fir8t .tep in 
"ur8i"g the man attacked by them. Influenza, which is 
believed to be more deleterious in cold countries is found in 
an aggravated form especially among meat-eating persons 
while those that are free from meat-diet are not so severely 
or rather not at all attacked by it. The effect of meat
eating is that it induces a constant stimulation rendering 
the subject of it more liable to colds or chills and the conse
quent depression and inability to recover from its effect. 

4. According to Dr. F. W. Pavy, "A vegetable 
and fruit diet quickly cures all the evils of rheumatism and 
gout'·. 

5. According to Dr. Gibson Ward, "Acid blood is the 
origin and sustaining cause of all rheumatic affections. Go 
to the shambles and apply a bit of the test paper to the 
juice of the flesh there, and you find it gives an acid-reac
tion. People who are content with the herb-bearing seeds 
and the tree-producing fruits for their diet cannot have rheu
matio pains or fevers or their joints cemented together in 
rheumatio arthritis. This acid blood is fruitful of other 
diseases such &8 leprosy and scurvy etc.'! 

6. Dr. Alexander Haig, M.A., M.D., F.RC.P., states 
in his great work on "Urio Acid as a Factor in the Causation 
of Diseases", that the cause of all sorts of headaches is urio 
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acid and that meat produces it by intr9ducing into the 
body and blood uric acid plus substances of the Xanthin 
group. 

"Meat has a. special value as 8. source of protein and 
iron. Its popularity is chiefly due to its appetising 
and stimulating properties; but, from the flutritioflal point 
oJ "iew, the protein oj ordinary mUlcle ·meat i,l i'll/erior to 
that of eggs or mille." 

• 
7. The following extracts from "FOOD" by Robert 

McCarrison (Director of Nutritional Research, Pasteur 
Institute, Coonoor, S. I.), would be found to be very 
interesting and instructive : 

"If the food contains enough milk and milk-products 
then it is not necessary to eat flesh-meat at all. "Enough" 
milk is not less than one pint a day and 8. quart, it 
:possible. 

"Eggs are rich in fats, calcium, phosphorus and iron 
which are present principally in the yolk. Though noC 60 

good aB mille, they are useful Bubbtituttl for it when mille i. 
Bearce. 

"One ounce of any of the daIs contains.as much 
protein as one ounce of meat, nearly twice as much as one 
ounce of egg and seven times as much as one ounce of 
whole milk. 

"But if we combine dal and rice with milk or meat 
or eggs or fish then the suitable proteins contained in these 
animal ~ods make it possible for our bodies to use to the 
best advantage the less suitable proteins contained in the 
dal and rice. DaIs are eaten in various ways, and in 
the way they are cooked makes 8. great difference to the 
good we get out of them. The best way to use them is to 
grind them into meal and to make them into chapcJtid with 
atta or barley or other suitable cereal grain. 

"The best dab are Arhar and Mung. Whole dal 
is much better than washed or split dal. 

(It seems the writer has little information of the dal of 
Urad or MaliA which is in no way inferior in its nutritive 
value to meat. Further, Urad is an excellent binding 
material for giving strength to the internal system an4 
~~~~~ . 
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"An ounce oC nute contains more proteins than an 
ounce oC egg and five or lib: times &II much fat. Nute are 
rich lIOurces of Vitamin B but they contain very little 
Vitamin A and no Vitamin C. They Mould alwayB be 
eaten with and not at the end of a meal and IIhould be well 
chewed". 

Digestibility. 

Vegetable foods (whether they be in th., form of 
legumes or cereals) are &II a rule 1688 e&IIily digested because 
they are intimately mixed with and are embedded in 
cellul088 cells. Cellul088 as is well known, is not 
eMily decomposed by the digestive ferments present in 
the human body. Cows and buffaloes largely eat and 
live on cellul088 and the time they take to masticate and 
digest the cellulose is well known. Great care and time are 
required in cooking vegetable foods because the cellul088 
walls must be broken up and the protein and other contents 
of the food must be liberated and made IIOluble and &88imil
able. In the case of animal foods, the digestibility and 
assimilability are greater only if the great danger of fermen
tation and decomposition that easily set in in the anima.l 
food is not taken into account. However, it is to be remem
bered that although the cellul088 is indigestible, its presence 
under normal conditions in suitabl<, amounts is advanta
geous. A1tho,!gh it has no nutritive value (as human food), 
it is supposed to be nece88&ry as a stimulant to intestinaJ 
peristalsis by' acting as a gentle mechanical irritant, by 
helping to retain moisture and keep the f<aces soft and by 
giving such bulk that the intestinal muscles can act to 
good advantage. Indeed according to one school of 
medical thought, a certain amount of cellulose is absolutely 
necessary in the human diet. In the case of a non
vegetarian diet where there are no vegetables and where 
no vegetarian food or grains are included, the food 
is 110 fully absorbed that the large intestine h&ll no stimulus 
to action and no material for its muscles to act upon, and 
as a consequence, constipation sets in with serious results.
It is for this reason that in constipation, agar a~ non
irritating form of cellulose-added to food has proved 
QI~dica1l1 a su~ therapeutio measure. 
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XVIII 

TEA, COFFEE, COCOA AND TOBACCO. 

Of the three drinks tea., coffee and cocoa., there is 
not much misunderstanding regarding the use of cocoa. 
as a. valuable drink. This drink is a nutritious one 
and is valued as such by all countries alike. Regarding 
the use of tea and coffee, however, there are 
considerable differences of opinion. In India, particu
larly, even the elementary preparation and use of tea. 
are very much misunderstood. Whereas there is one 
class of people that bans the use of tea. as being a dangerous 
-drug, there is the other class that is so much given to tea 
that it lives on practically a decoction of tea. all the day 
long. England in the West and Japan and China. in the Far 
East are examples of nations that make a. liberal use of 
tea. and are at the same. time having a very healthy race of 
people. In Japan, morning, afternoon and evening, a plain, 
mild, watery extract of tea. "O-cha" (Honourable Tea, as it 
is called) is a common drink, but it should be noted that 
ordinary water is never used for drinking purposes at any 
time of the day. The mild decoction of tea without milk 
and sugar serves the purpose of drinking water and at ths 
same time eliminates altogether all the dangers accompany
ing the use of ordinary water carrying all BOrts of bacteria. of 
dangerous diseases as in the case of India. In Germany; &8 
in Japan, hardly any cold water is ever used for drinking 
purposes. Beer, aerated waters and coffee are used in the 
place of ordinary drinking water. In France, coffee and 
the weak wines are used instead of water. Similarly in 
other European countries, use of water is avoided entirely 
for drinking purposes. Those of us in India. who criticise 
the use of tea or coffee should bear this important fact in 
mind that in a.ll the colder countries, whether it be in the 
Far East like Japa~ or Russia. in the West, where it is 
nearly impossible to drink cold water, hot and mild 
drinks like tea and coffee are freely used Gil .ub*titutell 
for cold water and hardly any cold water is used for 
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drinking purposes. tn india, on ihe contrary. tea and 
coffee are most nnscientifically prepared as heavy decca
tiona and are used as substitutes for food j and at the same 
time ordinary water, unfiltered and insanitary, is used 
both for drinking and cooking purposes with all the 
dangers aocompanying it. If tea and coffee, rightly and 
correctly prepared, are taken (along with some food) as a 
substitute for water, they are not likely to do much harm. 
Indeed, when one knows the extreme difficulty of getting 
pure milk in the big cities of India, it is perhaps safer to 
take a cup of hot tea with a little milk in it rather than 
take a cup of doubtful milk with all the dangers accompany
ing it. If taken in modera', quantities and in the prol'" 
manner as a substitue for water, no harm should be expect
ed from tea or coffee. As explained above, whole nations 
are none the worse for these drinks and the le880n to be 
learnt from them is a simple one. 

'l'ea. 
Tea has been used by the Mongolians from very 

remote ages. According to a Chinese traditional belief, 
tea is sa.id to originate from· the superfluous growth 
of the eye-lashes of a pious Chinese ascetic (who lived about 
t.he yea.r 500 A. D_) by name Darna, who had cut his 
eye-lashes to remain awake in his penance. 

From China, its use spread on to East India and it was 
introduced in Europe in the seventeenth century. The tea 
leaves are trea.ted in two different ways and are BOld as 
green tea and black tea_ The green tea is lightly roasted 
and coloured j the black tea is first subjected to a process 
of fermentation (cured) and then slightly roasted. Some of 
the blends of black tea leaves sold in India are supposed to 
be artificially perfumed with small quantities of aromatic 
oils to give them a special flavour_ Teas grown at high alti
tudes, like the famous Darjeeling tea, have a peculiar flavour 
of their own due to the presence of certain eS!J8ntial oils. 

Dried tea leaves are made up of 3-7% ash, 15% Tannio 
acid, 1-5 to 2-4% Theine (identical with Caffeine) and 0-6 to 
1-0% essential oil. Boiling water should be poured over the 
tea -lea.ves and allowed to act for a few minutes (not 
exceeding five) in a closed porcelain vessel. If the tea 
is allowed to brew for a longer time, the tannic acid gets 
extracted. This is harmful to the human system. 
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Caffeine aiso is extracted along with the tannlo acid, and 
this, in large doses, is certainly harmful; for only a small 
quantity of the a.lka.loid has a stimulating as well as 
be!leficial action on the nervous system. 

There are different ways in which tea is taken: 
in Japan a watery extract is taken without sugar 
and milk ; in Europe, many take it with a little lemon 
juice; in Kashmir, Skardu, Leh and Ladak, it is made 
into an emulsion with salt and a little milk and sugar. 

Oolfee. 
Coffee is a national drink, in the central states of 

Europe, particularly Germany, France and Switzerland 
where its use is encouraged in preference to tea by levying 
a heavy import duty on the import of tea. England 
encourages the use of tea in preference to coffee. 
In India, coffee is a popular drink in the South of India 

. and on the West Coast. Even in the Nilgiris, where 
high class tea is grown, coffeei s a popular drink. The 
green coffee seeds are to be roasted at a particular temper
ature at which they get a nice aroma The average 
composition of the green coffee seeds is the following :-

10 % Water. 
12 % Nitrogenous matter. 
1 % Caffeine. 
12 % Fat. 
12 % Sugar. 
9 % Tannins". 
38 % Cellul,)86 substance. 
5·5 % Ash. 

On roasting, the seeds undergo a chemical change. 
The sugar is naturally caramelised; a sort of dry distillation 
of the seeds takes place giving rise to a peculiar coffee 
aroma and a characteristio taste. The fat of the seeds 
is transformed to a kind of coffee oil and the seeds become 
brittle and easily grindable. The coffee when taken (like 
tea) works as a nerve tonic, removes the feeling of tiredness, 
gives fresh energy for work and reduces sleepine88. 
Of the two drinks, tea and coffee, tea is said to act on most 
constitutions as a laxative, whereas it is supposed that 
the reverse is the effect in the case of coffee. 
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Strong extracts ot both tea and coffee are supposed 
to make the kidneys move actively. .As the food value of 
coffee is amall, in Germany it is taken along with sugar 
and cream. Coffee is often sold in the market mixed with 
chicory. 

Cocoa. 

Cocoa &8 a drink W&8 known first in Mexico, from where 
Cortez brought the seeds to Spain in 1520, and then its 
use spread to the rest of Europe. Cocoa seeds are known 
to have been used in Ceylon for centuries. The cocoa seeds 
are first separated from cocoa-fruit by fermenting and are 
then dried. The dried seeds are then roasted at a tempera
ture below 100° C and are finely powdered. The dried 
powder contains about 50% fat. known &8 cocoa-butter 
which is separated by expression under a hydraulic 
press. With varying percentages of fat, the cocoa powder 
&8 such is sold in the market. In Holland, the cocoa powder 
is treated with a mild alkali like ammonia, potash or soda 
carbonate and is then put on the market, which. however. 
affects the aroma of the cocoa. The cocoa powders 
available in the market contain from 10 % to 30 % 
of fat (cocoa-butter). This fat is a very easily 
assimilable and highly nourishing constituent of cocoa 
and should not, therefore. be removed from the cocoa
powder. Besides fat, cocoa-powder contains 13-16 % 
carbohydrates, about 18 % nitrogenous matter and 2 % 
theobromin. When compared with tea and coffee, cocoa 
is a nourishing drink and as such produces a feeling of 
satisfaction. The theobromin produces, like caffeine (in 
tea and ooffee), a refreshing feeling. - . 

Chocolates are prepared by mixing the cocoa-powder 
(natural, i. ,., with all the cocoa-butter in it) with sugar 
and some spices. In Central Europe, like tea and 
coffee, II Kakao (cocoa) and Schokolade (chocolate) " are 
two favourite and nourishing drinks. In the cheap brands 
of chocolates, starch and sugar are used to lower the 
cost. 

Tobacco. 

In the West-Indies and Mexico, tobacco was already in 
use for eating, inhaling and smoking purposes even before 
Columbus discovered America. Tobacco seeds were imported 

81 
11 



into Europe about the middle of the sixteenth cenbirj. 
Up to the end of the sixteenth century, it was used for 
its medical properties. In the seventeenth century, it 
began to be used for eating and smoking purposes. Pope 
Urban banned everyone who inhaled tobacco from entering 
the Church; Sultan Murad IV passed 8. law in 1633 
punishing every smoker with penalty of death ; and 
in Russia the punishment for smoking was the cutting 
off of the nose! In spite of these punishments, tobacco is 
getting to be increasingly popular. Indeed in somo cases, 
the sale of tobacco is taken to be an index of civilisation r 
Tobacco is one of those substances the use of which can 
be easily given up. Due to the presence of the alkaloid, 
nicotin, it stimulates the nervous system, the after·effects 
of which are undoutedly ruinous to the human system. 
To many, tobacco smoke is very repulsive and creates a 
nausea which is intolerable. Even in Europe, where 

. smoking is not considered bad manners, it is interesting 
to note that in travelling, whole compartments are reserved 
separately for emokers and non-smokers. In India, 
no such facilities are afforded to the non-smoking public 
to protect them from the nuisance of the smoking public. 
Tobacco has very little to recommend itself and in 
India, at any rate, the use of this irritating leaf should be 
-controlled by severe and strict legislation, as is done in 
the case of alcohol. 
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XIX 

ALCOHOLIC DRINKS, THEIR NATURE 

AND rOOD VALUES. 

Alcoholic drinks. 

Alcoholio drinks are very much in demand and are 
very much used, in spite of religious prohibitions, in the 
case of certain communities. In a certain sense, alcoholic 
drinks are used as appetisers. In restaurants in Europe, it 
is a oommon practice to begin the food with a drink as an 
appetiser. More than as appetisers, drinks are also in
demand as intoxicants,because they enable a person to drown 
his misery, tiredness and the day's anxieties in forgetfulness. 
Man is a rational being, but all the same he is more surround
ed with grief than with ha.ppiness. He is, therefore, on the 
look-out for some means by which he will forget the day's 
grief and misery although the means employed be harmful. 
It is interesting to note in this connection that the Muha.m
madan mountain tribes, Jiving in the Caucasus mountaios, 
use a fermented (alcoholic) milk preparation equivalent to 
a light wine, known as Kefir, although their Prophet has 
prohibited the use of intoxicants like wine and beer. Certain 
other races use other intoxicants like opium, charas etc. for 
similar reasons. 

There is not the least doubt that alcoholic drinks are 
harmful to the human system, in the long run, and more 
particularly so in tropical countries where, even in small 
quantities, their use is positively detrimental to the human 
system. In extremely cold climates, the use of alcoholio 
drinks in oertain limited quantities is justifiable for the 
quick warmth they impart to the human body but even 
then, the slow and gradual harm they do to the protoplasm 
and other organs of the body, more than outweigh the 
advantages, if they are not judiciously taken. The great 
danger that acoompanies the use of those alcoholic drinks 
is that they create a force of habit which outbalances the 

83 



sense of judgment, with di.sa.atrous resulta to the human 
system that cannot be controlled even by the rational 
element present in man. 

The psychological action of alcoholic drinks on the 
human body is that they produce heat and span, the use 
and consumption of fat present in the human Bystem. In 
this limited sense, alcohol is a nourishing material. Along 
with this reaction, however, there is the dangerous working 
of the alcohol on the cell protoplasm, which gradual
ly geta weakened. The wines obtained from potatoes are 
found to be particularly destructive in their action on cell 
protoplasm because of the fusel-oil they contain. 

It is also an established fact that alcohol produce8 a 
slow destructive action on the liver, heart, kidneys and the 
nervous system. It is difficult to lay down any quantita
tive relation between the amount of alcohol taken, and the 
.harm it does to the system, because it is dependent on 80 

many factors, both internal and external, such all the 
constitution of the individual, the surrounding temperature 
etc. 

Theillcoholic drinks may be roughly divided into three 
classes, light wines, beer and spirits like whisky and brandy. 
The light wines are prepared by the fermentation of grapes 
and are a very common drink in countries like France 
and Switzerland where grapes are cultivated extensively. 
The sugars contained in the grapes are fermented into 
alcohol and carbon-di-oxide by the fermenta present in 
them. In addition to containing alcohol, these wines con
tain also acids like acetic acid, citric acid, tartaric acid etc:, 
and other appetisers. These light wines are taken with the 
usual food almost like water in France. All Buch, they are 
not to be colU!idered &8 nourishing materials, but they are 
to be considered &8 condimenta and appetisers. Such 
wines contain &8 a rule, 9-12% alcohol, 2'0% extract 
and 0"1-0'8% sugar. A preparation similar to the above 
is made in India from dried grapes after subjecting it to. 
process of fermentation. Qualitative and quantitative 
data regarding the composition of this preparation, known 
&8 DrahAaBarJ(J (~), • valuable tonic according 
to the Ayurvedic system of medicine, are not available 
and it is, therefore, difficult to say what percentage of 
alcohol is .,resent in this preparation. . . 
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Another clau of wines is the so-called fruit.. wines. 
Theile are prepared from fruit-juices 8uch 88 apples, pears, 
berries of alllrinds etc. The t88te of these wine8 is different 
from that of the grape-wines which an) supposed to 
taste much better and are considered more delicious than 
the former. In these fruit-wines, the percentage of 
alcohol is leY than in grape-wines. 

Beer is a drink obtained by fermenting barley and is 
subjected to a scientific proce88 of fermentation. The 
German beer is reputed· to be one of the best beers in the 
world and even there, the beer from Munich (Munschener 
Bier) is reputed to be the most famous. In Germany 
beer is a national drink and is 80ld even cheaper than 
aerated waters. JU8t 88 in India, one thinks of cold water 
for quenching one's thirst, 80 in Germany the substitute for 
water is beer. Japan h88 also begun to manufacture beer 
as in Germany. The average beer in Germany contains 
between 2 and 5 ,. of alcohol and about 5-6" of extract 
and is, in a sense. a nourishing food. It should be noted 
that beer meant for export contains a large percentage of 
alcohol, as in tropical climates the fermentation goes 
much higher than in cold climates. Beer_is very much 
less injurious than wines and is certainly better 88 a 
nourishing material. 

The whiskies and brandies are the most detrimental 
of all the wines to human health as they contain a very 
large percentage of alcohol. These are made from 
potatoes. maize, rice etc., in different countries. The 
starch present in these corns is first converted into sugars 
which are then fermented into alcohol. In India, flowers 
of M aAuwIJ (rich in sugars) and mol88ses are used for a 
similar purpose. Rum. arrak. kongnak etc., are different 
modifications of these alcohols mixed with different 
flavouring materials and spices. The number and nature 
of these drinks in the market is almost un-ending 88 new 
mixtures are every year being introduced for sale. 
These wines contain alcohol from 20 % onwards to 55 % 
in the case of kongnak and 77 % in the case of rum. For 
the vegetarian in Europe, attempts are being made to 
replace these alcoholio drinks by non-alcoholio syrups. 
Although there are some good drinks in the market which 
are non-alcoholio. yet strangely enough. they are not 
being manufactured 80 cheap as the alcoholio drinb. 
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It should be borne in mind that the alcoholio drinka 
a.re unsuited for the hot climate of India. The alcoholio 
drinks in Europe are sa.fe in the BenBe that once the fermeD
tl}tion is stopped in the manufacturing proC888, there 
is no chance of any further fermentation because they 
can be stored in cool cellars. In India, the fermenta
tionincre&Be8 with the tempera.ture with the result that 
it is not possible to take any of theBe drinkl!l without 
positively doing harm to the nervous system. To use 
alcohol in India as in Europe is nothing short of courting 
a. disaster. 
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xx. 
Milt and Its Medicinal l1ses. 

The Ayurvedic system of medicine has highly recom
mended the use of milk both for purposes of curing 
disease 88 also for improvement of health. As h88 been 
pointed out ,in a previous chapter, the different types of 
milk have been examined and their use advocated for 
different diseases. In one special treatment, however, the 
exclusive use of milk for curing intestinal diseases forma a 
unique feature of this system.· The treatment is known by 
the name "Parpati" (~) which is descriptive of the scaly 
and veneer-like nature of the special. medicinal drug 
prepared. Iu difficult diseases like Sprue, chronic 
Diarrhoea, Dysentery, mucous Diarrhoea etc., the patient 
is kept entirely on milk diet, so much so that some Ayur
vedic physicians go to the extent of totally prohibiting water. 
The PtJrpo.ti is a compound obtained by the interaction of 
mercury and sulphur the quantities of which are exactly 
prescribed for the different varieties of PtJrpl,';,.. In addi
tion to mercury and sulphur, metals like gold, or copper, or 
iron etc. are added and subjected to a prolonged process of 
rubbing and mechanical mixing in a stone mortar, thus 
incorporating these metals in a finely divided form. Each 
variety of PtJrptJti is meant for a particular disease. A 
certain amount of free sulphur in the PtJrptJti, in a finely 
divided form is particularly recommended for preventing 
gastric action and for making it effective on the intestines. 

Milk combines in itself the properties of a complete 
food 88 well as an intestinal antiseptic. From the day the 
treatment begins, every other kind of food or drink is 
prohibited, and the patient starts with pure milk and 
doses of PtJrpati at regular prescribed intervals. Hunger 
and thirst are both to be satiated by milk only. If the 
milk is taken in excess, it is supposed to do no harm what
eoever; on the contrary, it is supposed to clean and 
disinfect the intestines. The PtJrpGti is the tonic, the 
constituent metals of which in their finely divided state 
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a.cceieraie the internai bio-chemicai reactions. Th., 
digestive organs increase their activity and the intestines 
a~ in a sense re-built, besides being disinfected. As a 
result, the patient gradually recovers and begins to assi· 
milate more and more of the milk. In a· sense, the adlllt. 
is once more treated exactly like a baby living on nothing 
but milk. It is incumbent on the patient to take absolilte 
rest, mental and physical, also like a baby. 

The cures effected by this system, in several cases, have 
been nothing short of marvellous. Serious cases given up 
as hopeless, by the best of doctors trained in the allopathio 
system, have been successfully treated by this method and 
cases are on record where patients who could not. digest. 
even half a pound of milk a day have, after a Par/'Clti 
treatment of about two months, grown so healthy as to 
assimilate as much as fiJt!! Eli .. l'Durul ... of milk per day. 
Even with such la.rge qua.ntities of milk, the bowels are 
known to move absolutely normally. A famous Ayurvedio 
physician of Benares, of an All-India reputation, Trimbak 
Shastri, is a specialist in the Parplti treatment and has 
saved mJ)ony va.luable live3 by this treatment. The exam
ple given above is from his record. 

SOME EUROPEAN PROVERBS REGARDING MIIJt 
Proverbs. 

From the cradle to the grave, milk ia a valll&ble food. 
If you are thirsty, drink milk. 
The white milk gives to the children red blood, ruddy 

cheeks and bright eyes. 
Plenty of milk makes house-keeping cheap. 
He, who wishes to economise in the household, will do 

it best with good milk. 
:Milk is liquid flesh. 
To him who works hard, milk gives strength. 
Milk is healthy for the young and old, it does not. 

matter whether it is hot or cold. 
The beer makes you dull, the wine gives you gout, the 

brandy gives you copper looks, the port wine 
thickens the blood, the champagne benda and cracks 
the bones. What the young and old can ever drink-
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that is milk; it nourishes the man; it not oniy 
fresheD8 the heart, but it keeps the head clear and 
bonea erect. 

Milk stands for beauty, good teeth, health, increased 
efficiency, happiness and long life. 

Milk is the cheapest and most nourishing food..\tuff' 
available to mankind. Milk builds your muscle and your 
bones and makes you healthy. A healthy man is made 
immune against disease and, therefore. milk for a healthy 
man is protection against disease. 

Relatively speaking, milk is also the cheapest of food
stuffs. Therefore, drink milk and use other milk products 
freely. 

Milk contains the energy-giving nutrients, protein, 
fat and carbohydrates; all the known essential vitamins; 
calcium, phosphorus, iron, sulphur, iodine, magnesium. 
potassium, sodium, chlorine and copper, some of the 
physiological roles of which are known; and a number of 
other elements, present only in minute amounts, such as 
manganese, zino and fluorine, the exaot functiOD8 of which 
ar, not fully understood, but which would seem to be as 
nece88&ry for normal nutrition. as any of the other COD8-
tituents. 

MUSSOLINI AND MILK. 

Mussolini has written as follows in one of his articles 
entitled "My Twenty-four Hours". He BaYS, "My breakfast 
COD8ists of a plain glass of milk and I hardly require .• 
minute for taking it. Milk is a wonderful nourishing 
material, perhaps the very best that is known to man.. This 
one glass of milk contaill8. sufficient nourishment to keep 
me quite fit for steady work up to my mid-day mea1s-eix 
hours later," 
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3ixt 
B1l.EEDING OR FEEDING 'I 

iffiit '-~ ~~: I 
~: q'qI'tIt<A~: I 

"Cattle 8uch as a calf, a bull or a milch cow ,Aall 
flO£ be 8laughtered. He who slaughters or tortures them 

. to death 8hall be fined Jifty Panas." 

(Kautilya's Arthashastra.) 2-26-43. 

. Although scientific trials on cattle-breeding are being 
carried on in India, both by Government and private 
agencies, for the last several years, it must be confessed 
. that from the time Lord Linlithgow has come over to 
India, .!IS the Viceroy, this question has received a new 
momentum. As a result of the personal interest he haa 
taken in the matter, the provincial authorities have been 
bestowing special att.ention upon this question. There is 
a new consciousness, as it were, all over the country, for 
the improvement in the breed of cattle. There is not 
the least doubt that this move is in the right direction, 
but it is a question how far the improvement of the breed 
alone will solve the problem of increasing the total supply 
of milk. It is true, as the saying goes, good breed is half 
the herd but the real difficulty is that without an adequate 
provision for the feeding of the improved animals, the 
main problem will remain unsolved. At the very best. 
it is like sowing very healthy seed on a soil which is lack
ing in proper irrigation and suitable fertilisers. The new 
c~mpaign of presenting or distributing stud bulls is, there
fore, like scattering fine seed on a poor soil. In India, 
today, agricultural experts are agreed that. in most 
provinces, the breeds of the cows or buffaloes are not so 
poor as they are made out to be. According to recent 
researches carried out by Government experts, it has been 
shown that cattle fed on proper nourishing food have 
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yielded e8llily finy per cent. more milk than otherwise. 
Breeding apart, if the millions of cows and buffaloes are 
properly fed, the milk supply of India will go up by 
millions of gallon. annually. Is. important 811 the question 
of breeding, therefore, is the equally important question 
of adequate feeding. 

The serious question before the country, therefore, 
is this. Is the Indian farmer economically in a sound 
position to be able to purchase the necessary food-stuffs 
to feed his cattle' Is it the want of scientific knowledge 
and his ignorance that stand in the way of his paying 
the necessary attention to his cattle 'Is it his economio 
helplessnei18 that is rea.lly responsible for this deplorable 
state of affairs' The agriculturist in India is uncharitably 
criticised as being ignorant and conservative. He is being 
looked upon as callous and unkind to his cattle. He is 
being told, he does not realise the importance of good 
fodder and good manure. It is worth the while examining 
lOme of these chargee. 

Is. to the charge of illiteracy, the total percentage 
of literacy in the country e8IIily proves this charge. But 
who is responsible for this appalling illiteracy in the 
country1 Certainly, not the farmer, who is paying taxes to 
the state more than his income can justify his doing 80. 

The charge of his being conservative also does not stand, 
because those who have studied the question know that 
he is progressive so far 811 his economio condition permits 
him to be. The price of the land on which he is toiling 
from morning till evening and also the cost of the produce 
he is raising from a soil whose fertility is being impover
ished year after year, have fallen in value by finy per cent. 
The burden of taxation on the land h811 not been corres
pondingly lowered. The little gold he had with him as 
his eaving is deserting him week after week as .. distres 
gold". He is selling all he has and all he can only to exist 
on his land. The economio surveys made in different parts 
of India have shown that the farmer is everywhere 
submeregd in debt. He has stuck to his land because he 
does not know to which other planet he could migrate I 
He loves his cattle and knows the importance or 
feeding them. He also understands the meaning of cattle 
food and oil cakes but he has nothing in his pocket to pay 
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for these in exchange. He realizes the meaning of ca.ttla 
dung as manure which he has used for generations ... 8. 

fertiliser. But, he has no money to buy the necessary 
fuel to warm up his half-clad body on wintry days and 
he has to burn the nitrogenous fuel to cook the food, only 
to keep his, body and soul together. The pasture. that 
were once open to his cattle for grazing are now closed. 
No wonder then that the farmer should feel that those 
that try to preach to him on these topics are offering him 
gratuitous advice. 

In the new campaign, the Tillages are being 
presented with stud bulls and it is suggested, "something" 
has got to be arranged for their up-keep and feeding. Who 
is going to be responsible to see that this "something" 
is arranged for 1 Surely, the farmer who is not able to 
look after himself or his own cattle is not to be 
expected, to shoulder this burden however much it 
be. for his own good I The real remedy is to provide 
new pastures round the villages and reserve areaa for 
the feeding of the cattle. A year of famine mean" 
to the farmer to-day absolute starvation for himselC 
and fornia dear cattle which (latter) he baa to sell 
away to the slaughter houses. Indeed, as a great autho
rity on the subject has put it, the. introduction olthe 
institution ,of. slaughter ho,uses in India. is 8ynonymous 
with the beginning of famines I In ancien~ ~ndia, ~ the 
days of Kautilya, the sl~ughter or cattle (as gIven at the 
beginning of this chapt~r) was prohibited by law under 
pep.aJty of a heavy fine. 

, ", -The number of milch cattle in India year after year is 
either' remaining steady or is going down. The yield of 

. milk per (milch) animal is also decreasing. The exports 
of hides and skins have their own story to tell. The 
slaughter houses are not having any slack business: every 
drought and famine of fodder adds to their prosperity. 
The figures for the export of oil cakes which are used by the 
importing countries 8S cattle food and manures also point 
to the poverty of the Indian farmer who cannot afford to 
retain them for the use of his own land or for his own 
cattle. The following are the figures for the last three 
years showing the exports of oil cakes and hides and skins 
raw a.nd tanned. 



1932-33 

1933·34 

1934-35 

1932-33 

1933-34 

1934-35 

Total oil cakee. 
(In TOIlll.) 

2,89,701 

3,50,573 

2,89,604 

Total Hides and Skins 
(in Tons.) 

38,129 

39,811 

47,230 

Total Leather 
(in Tons.) 

Value in Ita. 

1,78,49,8:)9 

1,92.68,OH 

1,75,97,270 

Raw 
Value in Ita. 

4,06,30,46~ 

3,26,4.7,8240 

3,95,93,122 

Value in Ita. 

1932-33 17,555 5,06,76,099 

1933-34 18,476 5,36,88,634 

1934·35 19,654 5,17,98,795 

From the above, it will be clear that mere improvement 
in breeding alone will not be sufficient to solve the 
problem of milk lupply in India. The population of 
India is increasing by 3 millions every five years thus con
tributing to an increased scarcity year after year. Breed
ng and feeding must go hand in hand if the healthy cattle 
produced have to be of any use either as milch cattle or as 
beasts of burden. Indeed, without an adequate provision 
for feeding, more harm is likely to ensue than good. One 
cow well-fed is more fruitful than five cows ill·fed. With
out a radical change in the economio status of th. 
agriculturist, breeding alone will be like giving systematio 
exercise to the body without ma~g any provision for its 
nourishment. 

The following extract explaining the typical pros
perity of a small country like Denmark should serve as a 
model to India. 
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The transformation which occurred in Denmark, (a 
country of half the size of Mysore state in India I) from a 
country still exporting cereals in 1880 into a country with 
a large export trade in milk products and meat, is an 
example which merits careful examination. This tra.nsCorm
ation has made necessary a great increase in the supply 
of feeding stu1fs for cattle, a demand which ha.a been met 
by an ef1er incr'IJBing importation of .treal. and oil·eak. 
accompanied by a marked intensifica.tion of domestio 
cultivation. 

The area devoted to cereals remains to-ciay, && in 1880, 
41 % to 42% of the agricultural area. ; but the area. under 
root crops has risen from less than I % to 14% oftbe 
agricultural area, while the area. under fallow haa a.lmost 
disappeared. ,..-. 

The exportation of agricultural products h&& developed 
as follows; 

Butter D1 Condell8ed Milk and Baoon I Egg. .... (MillioDi 0 Cream (MillioDl (MillioDi (MillioM 
Kil08). of KilOl.) of KiloI:) of Kito.., 

-
1881·1885 •• 14 .. S 80 

1931 . ·1 172 19 I 378 980 
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xxIi 
bereals, Pulses, Fruits and Vegetables. 

The vegetarian food stuffs available in India can be 
broadly classified under three headings, (a) cereal grains 
and pulses, (b) vegetables and (r) fruits. The cereal grains 
and pulses vary from province to province. Whereas, 
rice, for instance, forms the staple food of the Bengali and 
the Madrasi, it is looked upon as a food fit for patients in 
the Punjab. Wheat and pulses, rich in nitrogenous matter, 
are so commonly used in the Punjab by the rich and the 
poor alike, but in South India wheat preparations are 
reserved for holy holidays only. Bajra and Jowar are 
very common substitutes (for wheat) in the Deccan plateau 
and Ragi takes its place in the Mysore State. 

In the case of vegetables, also, an equally great diver
sity is to be found throughout the length and breadth of 
India. In the Gangetio valley and in the Punjab, some of 
the best and cheapest vegetablelJ unknown to Europe are 
grown in plenty. Some of these cannot be had in the rest 
of India, particularly in South India, either for love or for 
money. In the Himalayan valleys and the important hill 
stations, vegetables are a luxury being all transported from 
the plains and sold at almost prohibitive rates. In the 
Deccan plateau and the Madras Presidency, the vegetables 
grown are comparatively poor in quality when compared 
with those grown in North India and are not oheap either. 
In Europe, potato is a cheap and common vegetable of 
almost every day necessity whereas in India, people go 
without it for months together. The tomato is being 
grown practically all over India. 

Regardnig fruits, the distribution of these all over 
India is an interesting study. The Himalayan valleys and 
Kashmir produce a large quantity of apples, sweet and 
sour, and yet the communications in the hills and the 
railwaI facilities are 80 inefficient that, like foreign coal 
which IS sold in India in competition with the -Indian. 
foreign apples are being imported from Japan and America 
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a.nd sold in the Indian market I The blUlana is iargeiy 
grown in the Bombay and Bengal Presidencies and cannot 
be had cheap in the Punjab or the United Provinces. The 
oranges from the Central Provinces and Assam are famous 
all over India. The figs of Poona. are a srecia.lity and are 
equally famous. Very few of the Indian Provinces excepting 
the Bombay Presidency can enjoy the fresh fig. Baluchistan, 
Kashmir and KuIlu are sending out to the rest of India. 
their grapes, peaches, almonds a.nd apricots. The mango 
is a. valuable and delicious fruit and is grown in the 
different provinces of India with its characteristio flav
ours peculiar to each province. The railways, in India, 
have scarcely paid any serioUB attention to the question 
of transport and distribution of fruits by devising anything 
like special cold storage vans. • 

It should be remembered that fruita and vegetables 
playa very impotant role in the adjustment of a well

. balanced diet in India and deserve more careful attention 
than has been bestowed on the subject 10 far. The 
following tables are, therefore, of special value not only 
because of the very wide field, they cover but also 
because-the analytical data refer mostly to Indian 
samples. 

"'Only recently, lOme railway. in India have bIgun to p&YlOm. attention 
to this question. 

96 



... ... 
Name. 

, 

Nagpur .. .. 
Punjab Br. .. 
Punjab. White ... 
CaWJIpore .. ... 
8haIer .. .. 
UtevU .. . .. 
Lalbondi .. .. 
AmeriOlUl·Sorshum .. 

Maize POODa ... 
.. Punjab-White .. 

Hai&e, KiDS PhiUp 
CaWJIp. 

CEREALS.-.Jowar (Bot, AndropOgOD Sorghum.) 

Moisture. Ou." fa .... 
(NXII'2lI) I Carbo- Aeh. ~L ProteiDa. h1dratee. Wood·fibre. __ 

10"0 7'7 7"11 70"1 ll-3 J.J 

11'3 3'2 8'9 71'9 2'11 2-1 

12'0 8'1 8'2 73'5 1'8 N 

11" 2'8 8'2 73'5 1'7 1'8 

8'2 0"8 11'8 77'8 1'8 2'J 

"9 2-8 12'7 78'3 2'0 1-3 

8'2 3'8 

I 
lQ-O 7N 1-7 1-' 

6'8 H 9-5 73'8 8-1 ,-, 
Maize (Bot. Zea Mays), 

6-8 8-'1 8'9 75-8 J-5 3-7 

11-9 '-5 8'8 72'0 2-1 1-2 

10"7 '-2 11-8 70-3 1-7 1-5 



CEREALS (Co7lttl.)-Average and General Composition of Wheat (Bot. Triticum Sativum). 

Name. lIoi.ture. Oils" fatl. (NX6-25) Carbo- Ash. Cellulo88. 
Proteinl. hydrates. Wood-fibre. 

I 

W. Xhandeah .. 11-7 2-0 16-7 66'5 1-7 1'4 

S.P. Bukshi ... 12-15 1'8 17-6 , 
65'1 1-7 1-3 

Bambi ... .. IH 2-3 16-15 66-4 1-7 2-0 

,Aultr. Hybrid .. 12-1 I'S 15-2 67-4 1-7 I-S 

Bombay Pre. ... S-S to 12-15 1-4·2-7 14-0-lS-S 63-0·72-1 1-3-2-1 1'1-2-4 Average. 

Run. Pre. Cawnpore .. 9-9 1-15 9-3 75-9 1-9 1'15 

Cawnp. Beardl811 .. 13-2 1-8 9-S 72-0 1-15 1-9 

" Bearded ... 13-' 1-7 S-15 73-0 1-S 1-6 

England .. .. .. 1-88 

I 
10-99 89-21 1-67 2-9 ~ge. 

India .. .. .. 2-0S 10-99 70-90 1-45 1-92 Average. 

Europe (Rullia excluded) 13-7 1-S 12-3 67'9 1-80 2-15 Average of 2OS' 
Bamplell. 

AmeriC&ll ... .. 10-2 2-2 12-2 71-7 1-9 I-S Average of '07 
Bamplee. 

All Countriee .. 13-3 1-85 12-03 68-87 1-77 2-31 



Cereals (coratirauetl). 

Composition of lOme varieties of IDdiaD Rice. (Oryza Sativa.). 

NlHlle. Moisture. ou-a; fate. (NX6'l!6) 
Proteinl. 

Carbo. 
Ash. CeUuloee. 

hJdrate&. Wood·fibre. 

Ambemohor (Poou.) .. 11'5 0'8 6'5 SO'6 0'6 N'&.I 
!tamocl (Nlllik) .. 7'15 1'2 6'5 "'0 0'7 0'10 

Dilmohor (KoDbD) ... 11'5 0'7 8'1 81'3 0" \ Nil 

Ambemohor ( " ) ... 11'5 0'7 6'3 81'1 0'5 Nil 

Kolamba (Karjat) .. 8'3 1'0 8'1 83'8 0'5 0'1 

Ambemohor (Pooua) ... 7'7 1'05 8'8 83'7 0'7 0-05 

"wada ... 10" 0'8 8'7 81'5 0'6 N'il 
RaogoouM.. .. 8'2 1'3 7'2 81'5 0'8 Nil 

ltaagoou Naul ... 6'0 1'0 N 85'0 0'8 0'1 

Bengal WiDter .. 11'5 0'9 8" 79'1 0'8 0'1 

Auam ... 11'6 1'7 8" 78'6 0'8 0'13 

Anrage or • DlImber or 5'98-11'5 0'85-1'77 5'18-17'5 86'85-85'oe 0'35-0'8 ()...4'1 Iame'M, 



Cereals (continued). 

Bajri or Bajra (Eng. Bulrush millet).(Bot~ Pennisetum typhoidenon). 

-
Name. Moisture. Fats & Oill. (NX6·i5) Carbo. AIh. CelluJoae 

Proteins. hydrates. Wood-fibre. 

Ahmadnagar " 6'7 5'6 12'9 

I 
73'S 1'8 0'5 

Poona .. I 7'5 5'2 9'8 74'6 2'3 0'6 

Gujrat Pranty .. 6'6 5'0 10'9 75'1 2'4. .. 
.... 
8 

Gujrat Daskrol " 6'21 5'5 11'7 74'1 

I 
1'9 0'6 

Punjab .. 10'1 "9 11'1 71'1 2'0 0'8 

Nagli, Ragi, or Bavto (Eleusine Corcana) : Inferior Millets, 

Rag!. (Poona) 1'" l'S 8'5 73'S 2'7 1'8 

Ragi, MY'ON 13'S l'S 5" 711'1 1'0 1'1 

Van, POOH 8'0 "I 8'8 87'3 8'2 7'8 Panioum mi1iaoeum 

Koclra or Hank. Poona i 8'0 3'4 5'8 70'1 U 8" { Paapaluaa 

Koclra or Hank. Ratnaairij II'l S" (I'll 70'S N ., I SCl'Qbiculat1llll 



.... o ... 

Name. 

BaJgira Poooa 

Deccan 

Oujarat 

Canpore \ 

Deooan 

CaJara' 

CanpoN Seed, White 

.. Seed Bed 

Hol8ture. Oila " fat&. 

Cereals-(eontinlltd). 

Carbo.hyd. 
rate.. A.Ih. 

Rajgira (Ama.ra.ntus panicul&tus). 

8·9 6·3 I 15·' I 85·8 I 2·7 

Pulse Grains. (Leguminous Plants). 

<:ellul_. 
Wood·fibre. 

Eng. Pigeon Pea: Tllr. (Bot.--Ca.janus Indicus.) 

8·0 

2·6 

8.8 

8·9 

8·S 

lU·8 

10·9 

, 
89·3 

87-40 

Un·Split Grains. 

19·8 

20·7 

"·2 
18·8 I 

80·8 

80·8 

83·7 

82·9 



Pulse Gra.ins.-( COflti'1lu,tl.) 

Name. Moietl11'll. 10111 and fatl. NX6·25. Carbo- ·Aeh. CellulOle. Bot. Name. Protelnf· hydrates. Wood·8bre 

. Gra.m. (Bot. Cioer Arietinum) • 

Averaie of a number of 7'S8 "11 19'" 52'26 S"70 2'25 

Sample, .. to 0'80 to 6'10 to 20'69 to 59"1 to S'25 to 0'59 - Gram Xabull, CaWDpore 10" ,·S 22'8 57'5 S'S 1'9 

~ Udid (Blaok Gram). 

{ 6'05 1'25 19'81 50'0/s S'65 "25 { PhueolUi Vdld .. 
to 11'95 toll'6 to lINO to 60-69 to5'S/S to 5'0 RadiatUi 

Guar .. { 7'80 2'6/s 21'43 62'60 1'50 7'00 { Oyamo.., 
CUiter bean .. to 15'25 to S'60 to SO'37 to 67'87 to 6'65 to 8'20 Paoraliou. 

Matld .. 
{ "60 0'65 22'116 68'69 1'70 "30 { PbaIeolUi 

Kidney bean .. to 8'16 to 1'7/s to 211'110 to 63'20 to 6'30 to 1'65 AooDitiC'1l1U1 

Kulthl .. { 6-30 O'6/S 2G-7/s 16'06 6"20 6'8/S { DoUctu. 
Ho .... Gram .. to 10'25 to 1'86 to 22'2/s to 63'20 toN/s to 1'50 Bi8ol'111 



Pulse Grains.-(concluded.) 

I 
NX8-25 Corbo- CeDaloee. 

Name. 1Ioiature. IOn. ADd facte ProteiDI. bydrat.ea. Ash. Wood·libre Bot..NUD .. 

11_ (Jeutil) .. 8-15 1-75 25-50 83"2 S-3 5·5 Ernm IAu 

White Val .. 8-6 2-0 23-' 63-3 '-3 'N DoUobOl Lablab 

Val. kcadwG .. 11"1 I-I 20-75 (.8-' a-8 8·8 DoUchOl Lablab 

.... 
S 



Green and leafy vegetables. 
"Green leafy vegetables are rich in the B vita.mins and 

in vitamin Aj they are also among the richest sources of 
the anti scorbutic vitamin C. Since this vitamin is 
sensitive to heat, the dietary value of uncooked sala.ds is 
obvious. . 

The abundance of minerals and vitamins in green 
vegetables and the special character of the protein, 
although present in small quantities, make them of great 
value, especially as supplementary foods to &. diet contain
ing cereals. Just as among pastoral communities the de
fects of &. cereal diet may be corrected with milk and dairy 
products, so, under other circumstances, correction can be 
obtained by green vegetables. In the densely populated 
regions of southern China, for example, where animal foods 
cannot be raised, the deficiencies of the rice diet are largely 
repaired by the abundance of vegetables eaten." 
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... • 

.... 
o 
QI 

NIIIIII (lI .... t.hi). 

Bedwm .. 
Rajgira .. 

Prolak .. 
CbudaD·Batw ••• 

Xardl 

Vegetables • 

'·1-lIotaDica1l1&J11e. Jllaiature. 
% 

N. O. Amaranthacre. 

Amarantu blitum • ., 84-0 4-1 18-7 

Amar·paaioalatu •• 80'0 2-7 17-8 

N. O. Cheno-podeacre. 

SpiDi_,ob_ 

Am~ 1 
84-0 8-25 0'75 

Cbmopodium 88-8 6-14 18-18, 
rlllliaide&. 

N. O. Compositae. 

Carthamu. t.iDctariu. I 88-0 8-14 28-12 

I 

C&rbo. Cel11llc.e. A..Ih. NameBiadi. hydratea. 

60'8 7-3 19'3. ~ 
0'81 Sio. 

60-7 10'4 10'4- VIlv-n 0-80 Sio. 
IIif \q1f 

83-88 11-12 20"0-
~ 0'75 Sio. 

511-23 7-31 10'14-
!-81 Sio. 

44-48 11-16 12-14-
~ 0'43 Sio. 

VVPf 



I 
, 

I NameHindi Name (Marathi). 
I Moisture Fats. : ProteiDe. 

Carbo~ 
Botanical name. % hydrates. Cellulose. Ash. 

i , , 
I 

N~, O. Leguminosere. I 

Methl .. Trigonella Foenum I~ , 17·'(11 4'It 16'21 66'U ll'lll U'37· it1ft 
grllloum. 0'93 Sio. 

Chub .. Rumez Veeioario.. ..,. 92'0' 4'62 16'27 67'86 10'6 10'76. 
0'76 Sio. Wl1'~' 

N. O. Umbelliferre. 

Kothimbir. Coriandrum Sativum. \' S. 3'12 24'46 43'30 9'76 19'37.· ~ 
NO Sio. 

N. O. Cucurbitacre. 

Bh~pla (red) .. Cucurbit. maima ... \ 89'50 1'00 8'12 77'33 8'55 7'0- ~ 

Dudhya (Bhopla). Vangeria ~Igarie 1'24 0'87 75'28 
0'17 Sio. ~ ... 90'36 18'05 4'M-

Padwa} Trioo-Santhel uguin .. 
0'21 Sio. 
~ .. 95,0 HI 13'75 87'85 10'60 5'6- Di1 

Karel. .. Momordica Charantia. 88'76- J'93 1'8~ 8li'41 1'51 8'53- ..m 
.l)odka. 

, LulI'a AoutanpJ. S'98 0'81 '13'47 I 0'17 Sio. 

~ .. - 111'97 16'511 .6'l!· 
0'71 Sio. 



Vegetables-{eontinustl.) 

Name (Marathi). Botanical Dame. 

• 

Koieture 
% 

N. O. Solanacre. 

BrioJal ~l Ned. 80laDWD lIeloogeoa •• ... 
.- Briojal (Seeded SolaDum Heloogeoa .• 
~ Variety.) 

90'80 

88'26 

N. O. Legumin08ere. 

GuarGreeD ••• Cyamopeia paoralioidee'l 

Peu Seed GreeD. l'iaum Safh'um •• 

86-0 

'17'0 

N. O. llalvacere. 

French beau Phueolua YUlgaria •• 
'Gneo. 

BheDd! ••• Hibiacu eeculeDtua •• 89-8 

Fat&. ProteiDa. 

8-10 

16'37 

20"18 

Aah. 

" . 158'36 7'5. ~ 111' \t!f 
O-g Sia • 

155'23 n·o 7'1· 
.0-70 Sio. 

12'0 

62-77 



.... 
o 
00 

, 

Name (Marathi). 

Cabbage .. 
Caullilower .. 
Knol Khol .. 
Hula (Indian 

Radish_) 

·Carrots YelIo,.. •• 

• Bed .. 

Yam .. 
. 

Vegetables-(continueti}. 

Botanical name. Moisture. 
Fatal Proteins. Carbo· 

% hydrates. 

--.. 
N. O. Cru·ciferre. 

Braaaioa 010_ .. 92-0 3-0 19-50 61-38 

Braaaioa oteraoea Var. 90-0 3-30 36-40 n-30 
Botrytia 

Vari_ Caulo-oarpa .. 92-8 3-19 27-75 '7-12 

Raphuua Sativua .. 91-0 '-00 18-00 62-66 

N_ O. Umbelliferre. 

Dauona Corote ... , 81-' 1-72 '1-63 '1'-96 

Dauoua Carota .. '17-86 1-12 '1'03 '13-0 

N.O. DioBcoraceae. 

Dioe-eorea Alata ... I 73'0 0-" '1-85 86-19 

eenuloae. Ash. I Name Hindi. 

8-87 7'25 ~ 
0-12 BiOI 

10-50 8-50 ~ (0'10) Siol 

9-30 12-M ~ (0'1') Sio, 
9-M 16-00 

~or~ (0-33) Bioi 

0-56 9-08 IIT'r( 
0-48 sw. 

10-52 '1-71 
(0.22) Sioo 

1'" 4-0. 
O'''Sw. 



Vegetablea-(contift4el.) 

!l'a_ (Harathi). Botaalc&l aa_ HoimlN Fat&. Protelaa. Carbo- C'.eIlw-. Aall. N_ Biadi. % hJdrate.. 

-
N. O. Aroidere. 

Bllfto .. Amorphophailul Com· I '18'00 0-30 IS·18 70°28 ''00 '1-0& ~ 
panulatu 0"1. Biot 

N. O. Convolvulaoere. 

Bweet Potatoee •• Ipomea Yatataa ···1- 88'00 '°6 21°66 8S018 1°71 S·ll vmt 
(m.) 0"118io. 

.N. O. SolanaoelC. 

Potato (Deaoao) •• 8olaoum &uberoeum...1 80-88 0-77 10°76 73°68 10SI 60S7.ail. '"' ~ 

N. O. Liliaoere. 
00100 (Red) .. AIluim Cepa .. I 86°0 1°17 UoOI 78°63 '°01 So88 QII1r 
(q) 0111 SiOo 



Vegetables-( concluded). 

% of Phosphoric Acid, calculated on. dry matter in .some Indian vegetables-estimated as p. Or.. 

I 

P·250 Name (Marathi). Bot.Name. Moiature% (Phosphoric acid) %. 

" 
Palak .. .. .. Spinaoello oleraoea ... .. .. 84-0 1-5() 

Clranilan-baltwa .. .. .. Chenopodium Ambl'Clsiodea .. .. 86-59 1-76 

Methi .. .. .. Trigonella Foenum Graeoum •• .. 77-50 1-09 -- I 
o Kardi .. .. .. .. CarthamUi tinotoriUl . . .. 86-00 1-76 

Red Matb .. .. .. AmarantUi blitum .. .. 84-08 2-02 

Pokla .. .. .. AmarantUi mungoetannUi .. .. 82-00 1-79 

Rajgirllo .. .. .. AmarantUi Panioula.tUl .. .. 80'00 1-70 

. Kothimbir (Coriander). .. .. jCorio ......... n • .. .. . 84-00 1·f5 

Chub .. .. • • Rumes naicariul •• .. .. 92-50 l'29 



-... .... 

Vegetable&-(eorttiJl.wl.} 
~ of Phosphorio Acid. calculated on dry matter in some Indian vegetables-estimated 

aa PlI 05..-

Name (lIarathi). Bot-~&me. lIoistUl'e % p-! 50 
(PhOllphorio acid) 0/ .. 

----~--

Dadhy& Bhopla •••• Lagneria wlgarie __ 90-36 O-SS 

Red Bhopla Cucurbita maxima 9.-82 2-22 

Xuela . lIomordica Ch&rllltia 88-77 1-9~ 

Dodka Luffa Acutangula 91·97 1-63 

Carrota Daucul Carata .. 81-' 0-87 

Radi.h RaphaDul latime_ • 91-00 1-32 

Sar&D AmorpbophaJlua Companulatua 78-00 0-61 

Yam DiOllOCrea A1ata .. '%3-00 0-53 



fiUiT. 
"The special nutritive value of fruit depends on 

high vitamin C (ascorbio acid) content. Ditrerent fruita 
vary greatly in their vitamin C content, the richest being 
citrus fruits (~.g., oranges and lemons). Tomatoes are also 
valuable: grapes are relatively poor. 

The total absence of vitamin C from the diet result. 
in scurvy. In this serioua condition, haemorrhages may 
occur in all parts of the body, often accompanied by intense 
pain; the gums are swollen and the teeth loosened. With 
infants and children, serioua lesions occur in the bony 
tissues. Florid scurvy is developed under conditiona of 
severe dietectic restriction; but there is evidence that a 
Jess severe deficiency may lead to a departure from good 
health, the cause of which is not easily diagnosed. 

Vitamin C is readily destroyed by heat, 80 that fruit 
jams and preserves uaually contain none. It is probable 
that preserved fruits, however, may po88e88 a dietary value 
due to their mineral content. Oranges, again, are rich 
in calcium salts, while grapes are rich in iron, and fruita 
genera.lly may have a special value in supplying mineral 
constituents to those on otherwise restricted dieta. Fruita 
having a yellow colour-e.g., oranges and tomatoes-are 
often useful 80urces of Vitamin A owing to their carotene 
content." 
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... 
III 

FRUITS • 

Pomegranates (Bot. Punica granatum) .. 0' on Jwee 10. 

Name. Non-edible. Seedon1y. SkiD. Juice. (110 So.) 
Acidity 1181 

0rdiJwy Good Poona •• 49·4 "" 16·SO + 32-6 60·60 0·516 I 
Muabt ... .. 30-28 - 18·71 + 13·55 69·74 0·27 I 

I 

General variation-(average of one dozen Samples) 

Non-edible I Seed only Juico. Acidity 118 Reducing 
(riad+M8d.) (H, So.) SugaJ'll. 

----
Average 2S·63 to 10'10 to 6N7to 0·37 to 6·n to ... .. 

49·4 16·S0 71·37 0·7S 14·66 

Grapes (Bot. Vitia Vinifera.) % 

____ N_a_m_e_(_M_a_ra_thi_·)_· ___ I __ M_ oiat_U1'e_._ . ...Aah. I (':~~~o.) 

Reducm, 
Sugar. Non-red. IUgar 

.14-56 "" 
U·32 tI" 

.. 0' on Jwce/O' 

Non-red. Total. 

tlil. 6'U to 14-56 

TotaL 

Total. 

--
14·56. 

U·32. 

Common Bbokari (average) 72·S tel 77-2 ~ 0·23 to 0·113 

~UcingSuglU'll. 

1~9 to to lS·60 111·69 to IS·6I) 



.... .... 
~ 

-Name (Marathi). 

Pha.kadi 

Pandhari 

Bhokari 

Black Prince •• 

Xandahari 

Xali Sahebl •• 

With IMd removed: 

Name. 

Guava fruit., general .. 
Guava ripened on tore. •• 

.. 

.. 

Grape~(Continued). 

Moisture. Ash. Acidity as I ReduciDg Sugan.j (H, So,) Total. 

Analysed only for (reducing) Sugar contents %. 

Guavas (Bot. Psidium guajava) 

Moisture. Total Sugar 
(on dry matter). 

.. 76-82 to 87-83 18-27 to 21t-lS 

.. 7S-5 to 81-' 22-02 to 30-10 

16-4 

18-09 

18-60 

17-10 

19-70 

22-00 

Reducing. 

8'85 to 12-64 

5"S to 13'116 

NOD.Reducing. 

S-15 to 15-65 

11-64 to 20-10 



Kothrllcl 

Dhanrar 

HiraJ 
Dholka White 

Dholka Reel 

Fip. February Crop 

Fia .. March Crop 

Name. 

Nam •• 

.. 

.. 

Guavas (Bot. Psidium guajava).-(Continutd.) 

Hoiatun!. Total Sugar I 
(OD cby metter). Reduoing. NOIl-redIlOiug 

With seed removed. 

71)" 19'17 8'81 10'36 

76.76 28'60 10'0. 18'46 

77'66 29'61 12'31 17'30 

82'0 U'II5 7'61 11'M 

711'77 17'37 7'0 10'37 

Figs. (Bot. Ficus Carica). 

Analysis of Figs grown in Poona distriot. 

Hoiatun!. Total Sugar NOD-reduCing. Reduoing. (on cby metter.) 

.. .. "'II to 81'8 88'31 to 1Il'i3 2'89 to 11'76 1'''' to 111'&1 

.. .. 69'1 to 81'0 ·~'21 to 6"33 8'62 to 15'65 33'15 to 58113 



Figs. (Boi. Ficus Carica).-(Continuea.) 

Name. Moisture. Totlll Suga.r N on·reducing. Reduoing. 
I (on dry mlltter.) 

Fig., April Crop 74'63 to 87'l8 *31'01 to 60'18 2'66 to 8'2 29'07 to M'16 

Figs, . Ripe oompletely on plant 47'80 *59'45 3'72 55'73 

Flga, Unripe •• 83'37 8'76 0'85 7'91 

Figs, fully developed but not ripe •• "I 87'8 48'S "il. 4S'2 

Lemons. (Citrus Family) . ...... -
I· 

eI) 

Name. Moisture. Juice. Total Suga.r. Reducing. Non- Acidity. Reduoing. 

Lemon (Citru. Madioa) 
Aolda. 

Variety On Juice. 

Xagad! Lemon 77'50 67'60 0'49 0'20 0'24 
III {7'50 Citrio acid 

5'25 II. So. 

Sour Lime 70'00 60'80 0'36 
{ 7'7' Citrio acid 

0'18 O'IS 
5'42 II. So. 



Citrons. (Citrus Family). 

Name. Moiature. Juioe. Total Sugar. Reduciug. Non· Acidity. Reducing. 

-. 
(on juice.) I 

Sind Lime .. 86'03 S9'73 l'S8 0'86 O'II! 
{ 10-7 Citric acid 

7'15 H. So. 

-- { 10'88 Citric acid 
Long Lime .. st'1I7 I 151'82 Nil Tracea Nil 

7'62 II. So. ... 
Pomelo (Bot. Cit~ Decumana). 

On Juice. e'l Citric acid Sample 1 .. 82'116 111'86 "56 J'79 1'77 

··1 
0'81 II. So. 

Samplen 110"00 .. 15'" 1'22 S'22 .. 
Hoeambe (Calculated on edible part). Moeambe (Bot. Citrua Aurantium). 

88'00 



... .... 
crJ 

Name. 

Nagpur Orangee .. 

Poona Orangee -. 

Unripe Fruit-Material Died aa 
Vegetable in Indian dishee. 

Yellow pulp edible 

Ripe.frult-Inner Seed 

Oranges. (Bot. Citrus Aurantium). 

Nagpur Oranges. 

Rind and 
I 

INon.redUCing Seed (non- Juice Total Sug. Redu. Aoidity 
edible). 

On Juice. 

38°00.'4°00 62°0 7-36.7°90 3-42 to '°30 3°" to 3°96 0°81 to 1°21 Cit rio. 
to 62°0 0°66 to 0°86 HI So. 

Moisture Pulp 

82°69 62°22 21°77 U062 10016 35°25 to '2069 Citrio 
to 85°97 to 73°33 toM025 to 13°32 to 20°93 2,°67 to 29°88 H. So. 

Jack-Fruit (Bot. Arto-carpus integriColia). 

Moisture. Fate. Protem.. 
Digeeto Fibre Ash Cuboh,. (Celluloae ). 

6-&-26 0°86 3°75 26°21 3°30 1°60 

69-20 0°28 

I 
IU5 26°08 

I 
0°68 

i 
0"11 

'2°32 0°" 7-19 '1°95 ... ~o I 10S0 I 



lIangoes. (Bot. Mangifera. India). 

Name (OIl Pulp.) )loUtare. TotalSug. Reducing. Non· ReduciJlg. Acidity .. U. So. 

Ordinal')' mango Fruit (Ripe) .. 81'3 68'22 1"'11 33-78 &20 

Pairl )lango-Fruit (Ripe) .. 79'3 81-117 0'00 6H9 0'" 

AlphODIO )lango Fruit (Ripe) .. 80-11 60-117 3'1111 '7-67 .. 
(On Pulp) Pairi and Alphonso. (Complete Analysis). % 

Name. )loi,ture. Fat.. Woody fibre. Carbo- Protem.. Alh. Sugan. hydrate&. 

Pairl .. " 0.27 0'" H'M 0'87 0-'8 10'08 

AlphODlO .. 79'0 0'32 I 0-'8 20'77 O-~ 0-67 1"38 

On Pulp. One Sample. 

)loi8ture. Potuh. PhOlphorio acid. CaO. )lgO. 

83'00 0'111 0-011 0'12 0-10 



Name. 

Sitafal (Anona Squamosa) 

Ramfal (Bullock'. heart)"' Big 

Anona retioulata l Small 

Jambul Edible matter 68'00 X 
(On edible matter) 

Persian. 

Moisture % .. 19'~ 

Sugare % .. 46'30 

Custard Apple. (Anona Sp.) 

Moisture. Reducing Sugar. Non-reducing Sugar. Total. 

64:62 S'68 0'87 6'OS 

61'67 3N7 Nil 31'~7 

64,33 29'30 Nil 29'30 

Jambul.-Bot. Eugenia Jambolana. ~ 

\ 

9'26 

Figs Dry. (Dry Fruit). 

Persian. Afghanietan. Grecian. Smyrna. California. P-

19" 1"M 1"I~ 18'25 19'92 19-115 

45" 46'S4 46'00 67'34 67'34 I 4S'95 



-• Name • 
(Da .... ) 

Blaok .. 
Red .. . .. 
Blacktopl .. 
YeD"" clatel ... 
Lona UperiDg •• 

l4uab\ ... 
Cron ... 

Name_ lid 

Panoll ... 
BioblrbrJI •• 

Dwarf .. 
8ahuraWU 

Seed. 

----
7'70 

18'38 

22'22 

20-46 

11'38 

'I-II 

7'86 

SkiD. 

.. 11-80 

... 18-10 

.. 1'1'l8 

... 11)010 

Dry Fruit. (Data). 

Edible matter. Moiature. Woody ibre. Reducing 
Bugar. 

Noa.NduciDg 
Supr. Total S",. 

82'80 2/1'00 2'8' 69'18 .-to 83'88 

88'87 10"00 1'90 111'38 Nil 18"38 

77'78 35'00 1'22 "'27 Nil "'17 
79'115 115'00 1'110 18'23 Nil 18'" 

88-" .0'00 2'1' "'07 1-~ 46-11 

92'11 22-10 1-82 '18'00 Nil 78'GO 

92-15 2S'I' I 1'88 89'8 Nil 89" 

BanaDa. Bot. Musa Paradisiaoa. 

Edible OD Edible I Hoiature. Reducing NOD.redUciDg. ToW eupr.. matter. matter X 

.. .. ,1 e. 9'n 12'9 lit'" 

81'90 .. I 88'00 8'86 17'81 21'87 

82-82 .. I " 7'08 18'SO 28-18 

89'9 .. 86'66 9'26 12-7' 22-00 



Bananas with low percentage of Sugars. 

Name. wal Skin. Edible On Edible I Moisture. Reduoing. I Non. Total Sugart •. matter. matter % I reduoing. 

Patta mudarungbali .. 27'4 72.8 .. 72'00 4'31 6'99 11'30 

Laturdanball .. 25'7 "'3 .. 7O'OO "32 N7 11'69 

AnnebeU .. .. 211'30 "'70 .. 80'00 4'08 6'74 10'82 

MylOreball •• ... 13'60 86'34 .. 66'00 16'00 3'li9 19'1i9 

YellahibaU _ ... IN3 8N7 .. 68'00 10'00 0'20 19-20· 

Rauel .. .. 13'l0 86'00 .. 68'00 l1'llO 8'00 10'ISO 

Poona .. .. 20'30 79'70 .. 72'00 "118 IO"9 15'07 

lluaral .. .. 32'1I11 6Nll .. "'00 ll'32 IO'71 16'03 

Junnar .. .. lI7-l2 72'88 .. 82'00 6'63 7'67 13120 

llanseU .. .. 17'05 82'95 .. 77'08 8'06 ,-0& 12·tlQ 

Rakhadi .. .. 3O'8 69'2 .. "'00 2'38 IO'24 12'62 

SonkeU .. .. \ 14-0 86'0 .. 68-00 

I 
9'77 '12'67 I 22'" 



Banana.-(CoftClvd~tl.) 

Name.1Mt\' Skin. Edible ODEdible Moisture. Reduoiog. NOD.redUcing. rrotalSDI_ Matter. matter % 

Velehi .. .. 13'0 87-0 .. 650()() 10'U 10'!! 10'66 

Muthell .. .. 15'82 8H8 .. 760()() 15'50f '-60f 20'10 

Rajell .. .. 13'99 86'01 .. 76'00 10'20 7"1' 17'" 

R·.wal .. .. 23'00 77'00 .. 68'00' "50 16'00 18'50 

Detailed analysis of edible portion of some varieties of Bananas. 

, P~horic acid Nitr. Moisture. Reducing. NOD.redUoiog. Total SDI. l .0.). 

Sookell .. .. 0'1' 0'21 66 17'5 3'2 20'7 

V.lchi .. .. 0'115 0-19 62 22'63 6'10 27'73 

Rojen .. .. 0'18 0'19 76'6 15'20 "30 19'50 



Proximate Composition of some Hawaiian Fruits, similar to Indian fruits. 

Ether Carbo. 

Name. Water%. Protein extraot Crude Fibre. hydrates Ash. Acid 
(N X 6-25). (Fat.) (bl differ· (all oitrio.) 

enoe.) 

Banana •• .. .. 63-71 0-9-1'5 0'2-0-3 0-4-1)'7 26-32 O'7~'8 0'36-0-6 

Coco.nut-Water 
meat, 

onll and no 95'8 .. .. .. .. 0'5 

Coco·nut-Water fro1D nute with 93'8 .. .. .. .. 0" 
lOft spoon meat. 

Litohi .. .. .. 77-86 0'8-0'9 0'2-0'3 0'2 U-8-20'6 0'3-0'37 .. 
Mamgo, Pirie .. .. 80 0'5 0'2 0'7 18'2 0'37 O,t7 

Papala " .. .. 85'6 0-5 0'3 0'8 12'1 0-51 CHI 

Pineapple .. .. 86'0 0-5 0'2 0-5 13'0 0-28 o-.s 
Strawheny .. .. 90'5 0-8 0'2 1'0 7'l 0"3 . . 
Watermelon .. .. 90'2 O-g 0'1 0'1 8'S 0-S7 0-09 

Tamarind .. .. 83'9 8'S 0'5 1'8 -4,5-7 

I 
1'117 I 12-16 

. 
• Calculated "lMroen' by c1ill'erenoe iIlolud.iDa acida u _trio. 



Nutritive Value of Poodi . 

Food. 
. ~ .. 

HiDeraJL Vi ... mi ... 
protein. A B 0 D 

Hilk .. .. .. • • • • • • • • • 
cu- .. .. . . • • • • • • --
Egp .. .. .. • * • * * .. _ .. 
Liv. .. . . .. • • * • • .. - • 
FaUah •• .. .. • .. • • _ .. 
ar- npta .... taIada .. * * • • * • ~-
Raw fruit., fruit juice. .. .. • • * ., • .. -
Butter .. .. .. - - • - - • 
Cod-liver oil .. .. - - ... - _ ... 

H., (lDuoJe) .. .. • , - • ,-
Root naetablee, 'ube .. .. .. .. .., • *-
Legum_ (dry peu.lantila) .. .. .. - • --
0enaJ.. bread (wbol .. lDAI) .. • , , • --
CereaJ.. rice (po1iabed). .. - - -- --
Nut. '0 .. .. , .. _ .. --

-
. 

Sugar, jUlIo hone, .. .. .. .. -- --
V .... bIeOila .. .. .. .. -- --

8J1DboIa ued I * * • daDa for vert riola J • • .&anda ~ rick • 
• lipifl. ~t, 'ID_ kaCtII J ,ID_ if JeIlow in eoIov. 



Table of Food~v&1uel aDd their pricel. 

No.ofCa.1. Price in Price per per seer of piee per 
the pro- seer of the. 100 Cal. 

duct. produot. in piea. 

Milk 616 48 7.7 
Roasted Beef 1632 144. 8.8 
Mutton 1722 144. 8.3 
Chicken 2176 200 9.1 
Fish 832 100 12.0 
Cabbage, Turnips (boiled). 128 12 9.3 

Ca.rrots 158 15 9.5 

-Tomatoes 192 48 25.0 

Lentils-Peas (dried) 1024: 60 5.8 

Eggs w!.th shell (av. lot 1254: 165 13.1 
58gms.) 

Pota.toea 294: 24: 8.1 

Bread 2386 60 2.5 

Rice (boile(l) •• 1152 48 4.1 

Ora.nges, Lemons (fresh) 448 75 17.1 

Apples, Pea.rs 640 120 18.1 

Grapes 832 1440 17.3 

126 



Ou. Gms. Prot. Fat. 
Carbo. 

hydrates. Cal. 

Dates 8 227 4.0 5.6 160.8 710 

Figs 1 Fig = 1 28.4 1.3 0.1 22.2 95 

8 227 9.7 0.7 168.2 718 

Horlick'. Malted milk • 14 2.3 1.2 9.5 59.5 

Onion 4 113 1.8 0.3 11.2 66.0 

Orange 5 142 1.2 0.3 17.4 77 

Pea-nute (Shelled). •• 5 142 36.5 54.7 34.5 777 

Peal (green) 4 113 7.7 0.5 19.6 114 

Rioe I 15 1.1 0.04 11.2 50 

Tomato t 15 0.2 0.03 0.6 4 

Walnute (English) •• 61 156 25.8 98.8 25.1 1093 

121 



PEBOENTAGB COMPOShciON oi 
.Animal Food-stuffs. 

Food-lItuft'_ Water. Albumi· Fat. l1Oida. 
---

Woman'.MiIk .. 89_2 2.1 S" 

Cow'. Milk ... .. 87-6 S" S-S 

Butter .. .. 14"16 0-68 83-11 

Cheeaa (fatty) .. 35-76 27-16 30-46 

Cheeaa (half.fatty) ... 66'8 27'l 20-S 

Cheeaa (thin) •• .. 48'0 32'7 a'4 

Skimmed Cow·miIk ... 9Q-56 S'I o-a 

Ox-l1eeh (!nedium fat) ... 72-26 21" 6-2 

Calf-leah (thin) .. 78'8 19-9 0-8 

Pork (medium fat) .. M-o 14-6 20-0 

Mutton (medium fat) .. 70 17 8 

Liver .. .. 72'6 19-6 8 

Ham (smoked) .. 28'0 24 3S'6 

Haddock (fish) .. 80'9 17'l 0-, 

Herring (fresh) .. 80'" 10-1 7'l 

Herring (aalted) .. ,7-2 18'9 IS" 

Egg. ... .. "4 14 11 

Carbo- BaIt&. hy drate .. -- ---
6'0 O.J 

,-a 0-7 

0-7 I-a 

2'6 '-15 

2-0 1'1 

S'8 "1 

, .. 0'75 

.. 1-15 

.. I·a 

.. 1 

.. 1 

.. J 

l-a 10 

.. I.S 

.. 2'1 

... IU 

.. . 1 

(Froul Prvl. II. Bi.tchoft'). 

128 



I 

I~bo-
I 

% C-p08tioe. ' Alba- Wood 
Water·11DiDiocI8. FaL fibre&. Salt. 

---,---- ------
w-. .. ... U" j U·S 1-7 87-9 

I 
!-7 1·8 

R,. IS"S I n·4 1-7 87"8 2~ 1"8 .. . .. 
I I 

I 
I 

WII ... 1_(fI.) .- 14"1 8-9 1-1 '4·2 0-3 i " 
Rye-lour .. ! 14"2 n~ H 19-8 ! 1-8 l-li 

I I 
I 

8eIIIoIiDa ... 15-1 I n·, 1·7 7&1 0-1 0-5 
: 

I j 
i 

Whed-...... (line) ••• 1S"1 8·8 0-8 43·3 &. 1·2 

I I 
, 

R,-- (r-Ia) ... 4!-S 8·1 0-. 49-2 &5 ! 1"5 
i i 

Riee (lauked) .. lH 

I 
8"' &9 '8"S &5 &8 

s-- ... .. U·S 25-S 1·7 48·3 8"1 S"1 

PMa ... .. IS"' ! 
I 

IS"! 1-9 52-7 5-7 M 

I.at.il .. .. 1!-3 

I 
!"~., 1-9 5!-8 S-9 S~ 

Pow- .. '5~ 1-1 &2 21"S 
, &7 ... 

I 
I I ! , 

I c.,..,.. .. _. 
M". I 1-1 o-S 9-2 !-Ii 

i 
I~ 

I 
c.. .. ben .. 85·2 i ·I·S 0-1 2·S &8 : 0-4 

A.Ipanpa .. 13". I 1·8 0-25 !-7 1~ , &S 

G_ .... .. 7 ... I .·4 0-53 U~ 1-9 

I 
o-a 

i 
GreeaJIMna 84·1 ! s". o-S ,-4 1-1 &75 .. 
Cab"" to-O i H 0-2 4·5 !~ I l·S .. I 

I 

I Pla_ (frteh) 84"' 
I &4 .. 9-. '"S " .. I 

Ooeoa _ 
5·65 

, !O-S 28"35 39-S .. 1 ."S .. , 

i .. of 
I I-S 

Choeolate .. 1-8 , 7 J!-I .. I 

129 
11 



:biBLiOGRAPHY. 

1. Methoden zur Untersuchung von Milch und Milch
erzeugnissen, Second Edition, by K. Teichert 

(1927). 

2. Milch, Blltter und Ka.e Ie, von Prof. Dr. Heinrich 
Luers (1923). 

3. Food, by Robert Mc~arrison (1931). 

4. The Chemical Composition of the Food Grain., 
Vegetables and Fruits of Weatern India, by 
D. L. Sahasrabuddhe, M. Ag., M. Se., Poona, 
(1925). 

o. Erna.ehrung und Nahrungamittel, von frof. H. 
Bischoff, (1921). 

6. --Some Fruits of Hawaii, Bnlletin No. 77 (1936). 

7. Milchwirtschaftliches Taschenbuch, Berlin (1936). 

8. Soya Bean, by F. S. Kale, Baroda, (1936). 

9. Die Milch das baste und billigste Nahrungamittel 
von Karl Jnnger (1927). 

10. Blltter-fat its compo3ition, nutritive value, etc., 
by N. N. Godbole and Sad Gopal, B. H. Univer~ 
sity, (1930). 

11. A comparative study of the utility of the Milk. 
and Gheea of the Indian Cow and Buffalo al 

human food Materials, with a preface by Mahatma 
Gandhi, Jnanmandal Preas, Benares, (1935). 

12. Kohlenwasaerstoffoele und Fette, Seventh Edition. 
von Holde-Bleyberg (1933). 

13. Jahrbuch der Milchwirtschaft, von Dr. K. Teichert, 
(1934). 

130 



14. Practioal Dietic. with reference to Diet in Diaeue, 
by Alida Fran0e8 Pattee, Mount Vernon, New 
York, (1914). 

15. Milk Supply, in Lahore, (1930) 

16. Industrial Chemistry, Organio, by Martin, (1913). 

17. The Problem of Nutrition, Vol. I., published by 
the League of Nations, June (1936). 

18. Kautilya'. Arthashastra, original and Translation 
by R. Shamsastry, (1923). 

19. Live-atook Statistica, published by the Gonm
ment ofIndia, (1929-1930) and (1935). 

20. Rig-Veda and Atharva Veda and Ayurvedio 
Reference •• 

21. News-papers, Monthlies. WeeklieS etc. 

131 



INDEX OF SUBJECT AND NAMES. 

A 
A (vitamin): 42, 77, 10j, 112, 125. 
Acetio acid: 51, 84. 
Acid: 40. 
Adulteration: 8. 
Agar agar: 77. 
Afghanistan: 120. 
Ahamadnagar: 100. 
Ajmer.Merwara: 14, 18. 
Albumen: 6, 39, 
Albuminoids: 30, 31, 33, 43, U. 61. 

128,129. 
Alcohol: 50, 51, 82, 84. 
.AJ.kaJi: 40. 

o Almonds: 31. 45, 68, 96. 
Alpha.Lavel.Seperator: 37, 67. 
Alphonso Mango I 119. 
Aluminium: 40. 
Ambemohar : 99. 
America: "22, 37, 53, 81, 95, 97, 98. 
Amphoterio: 40. 
Anaemia: 51. 
Annebali : 122. 
Apples: 43. 45, 95, 126. 
Aprioots : 96. 
Arhar: 76. 
Arrak: 85. 
.Arthaahaatra: 37,65,90. 
Artificial FeediDg: 40, 41. 
Ascites I 5, 6. 
Ash : 33. 34, 39, 44, 46, 52, 61, 68, 80. 
Asia: 51. 
Asparagus: 129. 
Ass I 33,34, 35, 36, 37, 38,39. 
Assam: 14, IS, 96, 99. 
Australia I 22. 
Austria I 22. 
Ayurveda I 3. 5. 

8 
B. (Vitamin) I 77. 104, 125. 
Baokatein cheese I 66. 
Baoon: 94. 
Bacteria: 44. 
Bacterium Laotia aaidi I 61. 
Bajra I 95, 100. 
BaluohiBtan I 96. 

Banana : 96, 121 to 1"". 
Banai 19S. 
Barley I 76, 85. 
Baroda I 15, 19. 
Bura.i: 122. 
Bath 125. 
Bavto: 100. 
Beana: 45,73, 107, 1211. 
Beef: 43,45,52, U, I:H. 
Beef·Tallow: 56, 1S7, 5i. 
Beer: 65, 84, 85, 8~. 
Belfast: 4S. 
Be_18S. 
Bengal I 13,IS,20,2S.95,96.99.11l • 
Berar: 14-
Bezwada : 99. 
Bhendl: 107. 
Bhokari 1113, 114. 
Bhopla : 106, Ill. 
Bihar: 13,14, IS, 20. 23. 
Bioriaator Machine: 69. 
Bitch I 33,34, 36, 37, 38, 39. 
Bladder: 6. 
Bombay: 13. 111, 16, 17. 18, 23, 21, 

96. 
Brain: 31. 
Brandy: IU, 85, 8S, 
Bread: 65, 126. 
Breast FeediDg : 40. '1 • 
BreediDg : 90, 91, 93. 
Brinjal : 107. 
British Govt.: 13. 
Buddhist: 71. 
BulfaIo: 6,6,8, 13, 15, 16. 17, 19, 

20. 33, 34, 36 37, 3S, 39, 42,91. 
Bulgaria: 49, ISO. 
Bull: 90. 
Bulruah MiD"': 100. 
Burma: 14, IS, 23. 
Butter: 8, 9, 10, 12, 13, 21. 22, '7, 

M, 65, 95, 125, 128. 
Butter·Fat: 67,58. 
Butter·MiIk: 50. 61, 62, 65, 66, '1, 

68. 

c 
C. (Vitamin): 77. 104, 112, US. 
Cabbage: 108, 126. 129 
Cachexia: 6. 

182 



Ca!!'eiDe I 79. 80.81. 
Caletum I 19. 71. 89. II%. 
CalClIItta: 23. 
c.lf: 110. 
C&If'.8eab: .:I. 
C&li!oruia I 120. 
Camel: I. 8. K. 
c.-mben U-I 81. 
Canada: 2%. 
CaD_I 75. 
c.-apr: 38. 61. 
c.prio acid: 68. 
c.proio acid: 68. 
c.prylie acid: 68. 
C-boh,ydra&ee 27. so. 31. '-'. -&6 • .81 
C-boo-di-ome: 60. 51. M. 
CuaiVOl'OUll 8IlimaIII: H. 
Cuo&eae : 113. -
~ : los. Ill. 126. 129. 
Cueill I 18. III. 
0._:61.83. 
c.wli8_: .:I. 108. 
c.WUpGftl: II. 97. 98. 101. 
CeIlube: " 73, 77. 80. 
CenValIodia: 1'- 15. 19. :18. 
Centnll PromOllll : ".18.23.38.96. 
CenaIe : 78.95.99.100.101.1~125. 
Ceyloa: 81. 
Champagne: 88. 
CluIIldaD lIatwa • 100. 110. 
CharuI83. 
Ch_: II. 10. '9. M. M, ee. 125.. 
Chicap: .0. 
Chioba: '128. 
ChiDa: 68. 71. 78. 711. 1~ 138. 
ChJoriDe: 39, 89. 
CIIIorwi8:6. 
Chocolate: 81. 129. 

-ChoIeateriD: U. 
Chromium: .0. 
Chub: loe. 110. 
Citria aoid: 33. M. 
Ci&rou: lI8. 117. 
Oockroachee: 71. 
eo-: 78. 81. 129. 
eo-.butt.er: 81. 
c-a1l': 1M. 
Cooouut oil: M. 68. 67.68. 
Cod·liftl' oil : US. 
Co!!'ee: 78. 80. 
Colfee oil: 80. 
Colio: 6. 
Colour 01 Milk: 38. 
Coloetrum HiJk : 6j. 
Columb ... : 81. 
Ccmdaa.d Hilk : 9, 12. 60. 61. 68. K. 
Couamptioa (T. B.): 75. 
Coors-: 14 18.. 

Copper: ~. 87. 89. 
0>riaDder: 110. 
Con.: 81. 
~oi.l:M. 
Cough: a. 8. 
Cow: a. 8.13.15. 16. 17. 111.20.32. 

33. M. 36. 38. 39, '2. Ill, 128. 
Cream: 12, 61. 81.9'. 
Co_bon: 129. 
Corda: 17. 38. 
CuohoaloY&kia: 22. 

o 
D (Vitemill): '2. 125. 
Dabi: '11. IiO, 61. 62. 67. 
DaIa: 73. 76. 
DarieeliDg: 711. 
Daru.a: 711. 
Datee: 121. 127. 
ne-a (8. India): 17.95. 101. 
Delhi: 1'- 18.. 
Delirium : 5. 
Denmark: Ill. 21. 22. :!3. 93, ilL 
Dhanrar: 115. 
Dholb: 116. 
Diarrh~: 87. 
Diptibility: 77. 
Dilmohor: 99. 
Dodb: loe. Ill. 
Drakahua .... : M. 
nr-Iea: 36. 
Dre.: 25. 
DwadBaDaDa: 121. 
Dudhya Bhopla: 106. 111. 
:o.m, of c.ttlo: 92. 
Dyeontery: 6. 87. 
Dy8popeia: 6. 6. 

E 
B (Vitamiu): U. 
Edamer ch_: 66. 
Egp: 31 • .:1 ".52, 71. 7:l • • 3, 7'-

78. 125; 128. 1:18. 
EJephauh a. 32. 33. ... 38. 37. 

38. 39. 
Emetio: 5. 
E_taIer m-: 66.. 
Energy. eo-va&iou of: 25. 
Euglaud: 1,22,78,80.98 
Euzym.:33.. 
Epiloptio lita: 5. 
ErrhiDe: 7. 
Ethyl Alcohol: 37. 
E ... :6.e.. 
Exoitauta : 30. 
Eyam-: T. 
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F 
Fmoee: 77. 
Fate: 27,30,31,32,33,34,35,37,43,"-

45,52,55,61,62,M,67,68,76,80,M. 
Fatty acids; 11. 
Feeding: 90,93,94. 
Ferment 'MAYA': 50. 
Fever, Chronio: 5. 
:Figs: 96,115,116,120,127. 
Finland: 22. 
Fish: 62,71,72,73,74,125,126. 
Fish oil.: 11. 
Flesh: 49,72,88. 
Fluorine: 89. 
Food Value of Milk: 43. 
Franoe: 1,22,35,78,80,84. 

Fresh Milk ( ~ ) : 7,42. 
Froga: 71. . 
Frugivorous animal. : 74. 
Fruit: 95,96,112,113. 

G 
Gangetic Valley: 95. 
Gastro: intestinal infeotion : 41. 
Germany: 1,22,35,43,49,50,54,66,73, 
. 78,80. 

Ghee (Butter-fat) 8,9,10,17. 
Globulin: 39. 
Goat: 5,6,17,33,34,36,37,38.39. 
Gold: 87. 
Gont: 88. . 
Grahani: 5. 
Grams: 102. 
Grapes: 96,112,113,114,126. 
Gl'888-butter, Summer-butter or 

May-bntter: 36. 
Grazing : 92. 
Greoean: 120. 
Green Bean : 43. 
Guar: 102,107. 
Guava: 114,115. 
Gujrat: 100,101. 
Galma (abdominal gland) : 5. 
Gwalior: 14,19. 

H 
Haddock Fish: 128. 
Haemoptyais : 5,6. 
Haemorrhages: 112. 
Ham 43,128. 
Hare: 38. 
Harik: 100. 
Harlick'. Malted Milk: 127. 
Hawaii : 124-
Headaches: 75. 
Height, inflnence Oll--C 47,48. 
1[6118: 43. 

Herring (8.b) : n, 129. 
H8I'IIford. Gail Burden (tl.! .. 1.) : 8). 
Hides: 92,93. 
Him.: 72. 
Hind.: 71. 
Holland: 81. 
Homogeneous)[ilk 170. 
Honey: 125. 
Hnman Fat, CompMition ol_ 69. 
Humidity: 25,29. 
Hydrabad: 14,19. 
Hydrogenation: 9,11,53,55. 
Hydrogen peroode (Perbydrol) I 70. 

I 
Imports: 8,9. 
lnftnenza: 75. 
Ill8&nity : 5. 
Iodine: 39,89. 
Iodine Valne: 82, 
Iron: 39,76,87,8:J. 
Italy: 12. 

Jackfrnit : 118. 
Jakobabad: "
Jam: 126. 
Jambnl : 120. 

J 

Japan lI,68,7I,78,'IO,ln. 
Joghort (Dahi): 49,50,51. 
Jowar : 95, 97. 
Junnar: 122. 

K 
Kagdi Lemoa: 116. 
Kamod :99. 
Kandhari : 114. 

Kapbam:8. 
Kardi: 105,110. 
Kale1a: 106. Ill. 
Karjat: 99. 
Kaehmir: 15,19,24,27,28,80,95,118. 
Kofir: 50,51,83. 
Kowal Wa': 8. 
Khandesh : 98. 
Knolkhol: 108. 
Kodra: 100. 
Kognak: 85. 
Kolnmbia : 99. 
KonkaD: 99. 
Kothimbir : 106, 110. 
Kothnd : 115. 
Knlln: 96. 
Knlthi : 101. 
Knmaon Distr.: 45. 
KnmY8 (Milk-wine) : 50,51. 
Kuhtha:6. 
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l 
l.aotia aaid: 37,38,ISO,/ll,52,6S. 
Laato-aibumiD: 3S. 
Laato-globulio : 38, 
l.IIdak I 80. 
lAhman', Vesetable Milk: 6S. 
Lahore 28. 
Lalboudl : 97. 
Lard : /13,114,56,/17,58. 
Lui (Dahi): 110. 
Latanmbali : 122. 
Lauria IIOid liS. 
IA.d: 4.0. 
IAan Beal: 45, 
IAather I 93. 
Leber (driok limilar to ICefir): III. 
LeoithiD I 81.62. 
Le~tion: ., 
L"Illm .. : 101. 125. 
Leb: 80. 
LemoDl : 112: 126, 
Lentil I 126. 129. 
Leprol)' : 7/1. 
Litohi : 124. 
Llmburser Cb_1 66. 
Linlitbgo. Lord. Viceroy of India I 110. 
Linoleia IOid: 67,118, 
Liver: 125. 128. 
Loudon: 47. 
Longevity: 47. 
LoDg Lime: 117. 
Luog di8euI!Il Ill. 
LyrJIpur I 9. 

M 
Madru I 13,14,18.19,23,24,28,9/1. 
MapI!IIam f 39,89. 
Hahu". oil : l1li. 
MaiR I 85,97. 
Maugan_ : 4.0.89. 
Maugo I 96. 119, 124-
Maugollau : 79. 
Manpur: 14. 
Hantra 13. 
Mare : 1I.6,33,U,36,37,39,1I1. 
Marsuine I 47,53,54. 
Mub I 76. 
Muur:l03. 
M.tkl: 102. 
'MAYA' Ferment :110,51. 
May-Butter or O ..... Butteror Sum
mer Butter: 38. 
Mea': 71,72,74,94.125. 
M8I'01U')': 87. 
MeW I 106, 110. 
Muioa181. 
Milk, _denIed : 60. 81. 

1;'ood: 9,47. 

Mi1k Powder: 6O,6S. 
H ~:II. 
.. 8ugar: 33,37,62,60,61,62,84,67, 

68. 
Hinj : Il1i. 
Hilcarriage II. 
Mo~:85. 
Mookey: 75. 
Moeambe : 117. 
Mother: 33,35,37,38,39,42. 
Ml18D8ter ob_ : 66. 
Mung: 76. 
Muniob: 85. 
Murad IV, Sultan 82. 
MDlo1e Meat: 76. 
Muakat : 113. 121. 
Mualim: 71. 
MU8IOIini : 89. 
MutbeD : 123. 
Muttou : 126, 128. 
Mutton T.llow: 56, 57, 58. 
Myriatia eoid : 67, fiR. 
Myaore : M, 95, 100. 
HyBorebali : 122. 

Nasli: 100. 
Nag,Pur : 118. 
Nuik: 99. 

N 

N8rVI!I: 81 
Netberlanda : 12. 22. 
New Zealaod : 22 
Niootin : 82. 
Ni1giri8 : 80. 
Norway: 22. 
Nute : 76,77,125. 
N. W. Front.ier Provln .. : 14, 18. 

o 
().aba (Honourable Tea) : 78. 
Oedaema:8. 
OUCH .. : 93. 
Oile : 125. 
Oleia IOid : M, 117, 68, 611. 
Opinm:83. 
Onion: lOll, 127. 
Onnge : 96, 112,126, 127. 
<>riMa : 13, 14, 18, 20, 23. 
Oxen: 16,128. 

Padwal: 106. 
P 

PaJak: 105, 110. 
PaJmitia aoid : M, 58 , 59. 
Pandharl: 114. 
Panaoiem : 5. 
Partoli : 121. 

Parpati ( ~tt ) :87. 88. 
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Papaya: iu. 
PattmodarungbaU : 122. 
Pasteurising of Milk : 69. 
Pasture: 92. 
Peaches: 96. 
Pears: 126. 
Peae : 45, 73. 
PlI1'IIian: 120. 
Phakadi : 114. 
Ph08phatide : 33. 
Ph08pheric acid: 110. Ill, 123. 
PhOllphorllll : 39, 76, i9. 
Phthisia : 5, 6. 
Piles: 5,6. 
Pine apple: 124. 
Pirie : 120, 124. 
Pittam: 5, 6. 
Plums: 129. 
Pokla: 110. 
Pomelo: 117. 
Pomgranatea: 113. 
PooDa: 17, 96, 97, 99, 100, 101, 

113, 115, 118, 120, 122. 
Pork: 43, 52, 71. 72. 
Potassium: 39, 89. 

. Potatoes: 45, 71, 84, 85. 96, 109, 
126,129. 

Pravahika: 5. 
Preserved Milk: 9. 
Produots, Milk: 8. 

.. .. Vegetable: 9. 
Prophet: 83. 
Proteins: 27,30,32,34,35,38, 44, 

45,46,52,62,64, 67, 68, 
76, 77, 89.104 to 109, 
124 to 127. 

Ptomaine poisoning: 62. 
Pulses : 95, 102, 103. 

. Punjab: 14, 16, 18, 19, 24, 28, 44. 
95,96,97, 100. 

Purgative: 5. 

R 
Rabbit: 32. 
RaddiBh: 108, 111. 
Radiation: 25. 
Ragi: 95, 100. 
Rageli : 123. 
Rajgira : 101, 105, 110. 
Rajputana : 14, 16, UI, 28. 
Rakhadi: 122. 
Ramphal, 120. 
Rangoon: 99. 
Raske! : 122. 
Raewal: 123. 
Ratnagiri : 100. 
Red Bhopla: 106, 111. 
Red Moth: 105, 110. 
Reiohert Meiillll Value: 62. 

136 

Reindeer: 3t. 
Rennet: 64. 
Respiratory infectioOi : tl • 
Rheumatism: e, 75. 
Rios : 31, 76, 85, 99, 126, 127,IU. 
RojeU: 123. 
Romador cheese : 66. 
Roots: 75. 
Rum :85. 
R1lBIIia : 51,78,82, Oil. 
Rye-bread: 129. 

s 
Sadhyu :3. 
Salllower oil : 65. 
Sahasrafanl: 121. 
Saladl: 104, 125. 
Salts : 30, 36, 39, 43, 61. 6 J. 87. 
Sanatogen : 39. 
Sau.aage : 43. 
Savitra: 3. 
Scotland: .&8. 
Sourvy: 75. 
Semolina: 129. 
Sesame oil: 54, 56 • 
Shaw, Bernard : 71. 
Sheep: 17, 33, 34, 35, 31, 

37, 38, 39. 
Silver: 40. 
Sind: 18, 28, 44,117. 
Skardu: SO. 
Skimmed Milk : 62,61,67, 6S. 
Skin: 92, 93. 
Smyrna: 120. 
Sodium: 39, 89. 
Sodium Carbonate: 45. 
Sodium Chloride: 33. 
8omaraa: 3 • 
SonkeU: 122,123. 
Soup: (6. 
Sour lime: 116. 
Sow : 33, .34, 36, 37, 38, 39. 
Soyabeanll : 31. 45.68. 
Spain: 81. 
Spermatopoietio : 5, 7. 
Specifio gravity: 33, 34. 35. 62. 
Spioes: 30. 
Sprue: 87. 
States, Indian : 13, 14, 20. 
Steario acid : 65. 67. 58. 59. 
Sterility : ~. 
Sterilising of Milk : 69. 
Sterine : 33. 
Strawberry: 124. 
Stzeptoooccna : 61. 
Sugar: 34, 35.47. SO. 81. 8t, 125.
Sukta: 3. 
Sulphur: 39. 87, 89. 



Balphuretted Hycirogeu : ". 
Summer·batter, May.butter or 

Oru.batter : 36. . 
Sunahioe I 24. 
Suran I 109, Ill. 
Suihrata : II, 7. 
Sweden: 22, 23. 
Swltzerland : 22, 23, SO, 84. 

T 
'l'allow : 113. 
Tauuuind: 124. 
Tamrlo &Old : 79, 80. 
Tartario acid : 84. 
TateJlW'8m : 9. 
Tea : 17, 23, 78, 79, 80. 
Theine: 79. 
TheobromiD : 81. 
ThermodyDamie. : 26. 
Tilait eheeae : 66. 
TiD: .0. 
TiDDed Fruit: 62. 

.. Milk 62. 
Titanium I .0. 
Tobaooo: 78, 81, 82. 
Tomato: 95,112,126, 127. 
Tonaillitia : 39. 
Tri·atearine : 115. 
Taberclee 176. 
Taberouloeie I 8G, 81l. 
Taben I 125. 
Tumipe I 126. 

u 
Ulcen:6. 
United Kingdom I 12. 

n ProviDcea: 14, 18, 19, 28, 
'4,96. 

.. States of Amerioa : 23. 
Urad (Udid) I 78, 102. 
Urban, Pope: 82. 
Urlo aold : 75, 78. 

18 
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Val: 103. 
Vanadium: .0. 
Vari I 100. 
VUIlII3. 
Vayo: 5, 6, 7. 
Vedaa: 3,4. 
Vegetarian food: 72. 
Vegetablee: 95, 98. 101, IN to Ill. 
Vegetable Ghee I 8, 53,55. 
Velebi: 123. . 
Vertigo: 5. 
Vitamina I 30, 33, 42, 77, 89. 

W 
Walnuts: 45, 127. 
Watermelon: 124. 
West Indiee I 81. 
Weetem India I 14, 19. 
Wheat I 31, 129. 
Wheat flour 14a, 129. 
Whey I 61, 84. 
Whiaky I 84, 85. 
WiDe I 84, 88. 
Woman I 5,6,36. 
Wort dODe: 24. 
Worma, Intestinal: 6. 

x 
Xanthin: 76. 

y 
Yam -: 108, 111. 
Yellabibali : 122. 
Yolk :",78. 

z 
Zino : 40, 89. 
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IT 
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BOTANICAL NAMES. 
Allium eepa: 109. LageDAria YU!garia : III. 
j,manuathul blitum 1106. 110. Lulfa _tangula : 106, Ill. 

.. mUDgOBtanDUIr 110. Hangifera Indica: 119. 

.. paDieulatUir 101, 103, Uomordioa cbarantia: 106, Ill. 

AmorphopballUi comn&n~UlI M .... ~ : 121. 122. 123 • 
.-- Ory&a _tiva: 99. 

109, 111. PaDicum miliaoeum: 100. 
Andropopn IOrghwn: 87. Pupalom ecrobieulatum : 100. 
ADona retioulata: 120. I PeDDietum typhoid.om: 100. 

" lqoamOM I 120. ~lus aooDitifolius : UtA._ 
ArtocarpUi iategrifolia : 118. .. radiatUi : 102. 
Brauioa ow.-: lOB. ." YU!garia: 107. 

.. .. Var. BotryW: 108. Pi8UJD eativum : 107. 

.. ,. .. Caulo-carpa: Paidium goayava : 114. 115. 
Cajaaus iadioue : 101. Puaica granatum: 113. 
CarthamUi tlaotoriUl : 103, 110. RapbaDUS satins: 108. 111. 
t'heaopodium ambroeoidee : 104, 110. Rumex veeicari1lll : 106. 110. 
CiC8l' arietiDom: 102. Solanum me!oDg8nl : 107. 
Citrulaunmtium: 117. U8. .. tuiJeroeum: 109. 

.. Deoumaaa: 117. Spiaaoea oIeraosa: 105,110. 
C'A»riandrum satiyom : 106. Trich.-nthea aaguina: 106. 
Cyamopaia paonJioidee : 102, 107. TriteoaeIJa Foenum graeoUID : 106, 
Dolicha. hifloru. I 102. 110. 
El8U.line __ : 100. 
Eugenia jambolana: 120. 
FiCUI eariea: 115. 
Ipomoea batata : 109. 
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Tritioum sativum : 08. 
Vaagueria vulgarie : 100. 
Vitia viDifera : 113. 
Zea May. : 97. 



GLOBE BUTTER is always sold on 
merits of honest value in 

- quality and weight. 

No inducements of Presents or Coupons 
accompany 

GLOBE BUTTER TIN. 

Head Office: 

315, Grant Road, Bombay. 

Rangoon Agent. : 

Messrs. F. HORMASJI & Co. 
173, Barr Street. 
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Butter Manufacturers Association (If.d.) 

315, Grant Road, Bombay. 
WI •• 

BOMBAY MEMBERS. 
Carter Manufacturing Co. Byculla. 
Champion Dairy Co. Slea.ter Rd. 
Continental Creamery and Dairy Farm Dhobitalao. 
Empress of India Da.iry Co. Lamington Rd. 
Globe Dairy Co. Grant Rd. 
Imperia.l Dairy Co. Marine Linea. 
Indian Industrial Dairy Farm Thakurdwar. 
Indo Colonial Dairy Co... . • Girgaum. 
Infant & Publio Milk Supply Co., Ltd. Fort. 
Llyods Dairy Co. .. Samuel St. 
Morton's Butter Depot .• Balaram St. 
Newton Mfg. Co. New Churni Rd. 
Parisian Dairy Co. Fort. 
Persian Dairy Co. . • Byoulla. 
Po~onM[g.Co. Fort. 
Premier Dairy Co. Lamington Rd. 
Staffad. & Co. Forgett Hill. 
Star of India Da.iry Co. •• Fort. 
Wilson M[g. Co. Ba.laram St. 

AHMEDABAD MEMBERS. 

Alliance Dairy Co. 
Caloutta Butter Mfg. Co. 
Dudhia Dairy Co. 
Lucky Dairy Farm 
Rose Dairy Co. 

BARODA MEMBERS. 
Auatralian Dairy Co. 
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BRITISH EXPRESS DAIRY. 
FINEST TABLE BUTTER. 

Purity and Net Weight Guaranteed. 
Unsurpassed for Flavour and Aroma. 
If not stocked by your Grocer, can be bad 

dir ect from :-

.. The Managing Agents :-STAFF AD & Co. 
Head OjJice :-FORJETT HILL, B~nlBA Y-7. 

Branch 0 jJices :-

18, Chittaranjan Avenue (South), 
CALCUTTA. 

7, Beadon Road, Labore. 

IN PRESS. 

Butter-fat, its detailed Com
position, Nutritive value. Adul
teration, Detection, Rancidity 
etc. 

Revised and Enlarged Edition. 
The one book of its kind. 
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LORD'S 
THE SUPREME GRADE BUTTER THAI 

INDIA CAN PRODUCE 

Lord's Dairy Farm's butter is ~o famous for its most 
delicious taste, fragrant aroma, excellent texture and 
appetising natural colour that everybody now prefers it . 

At this Da.iry every ounce of butter is produced scienti
fically on modern principles and hygienic surroundings of 
the Dairy are 80 lovely that all the visitors have remarked 
80 favourably that they have never seen such other Dairy 
in India. 

BUY SUPER GRADE BUITER AMONGST ~fANY. 
LORDS GRADED CREAM BUTTER. 

ManuJaetured by 
THE LORD'S DAlBY FARM, 

River BaDk, Ahmedabad. 
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ALLAHABAD: 

PanrrBn BY KBISJIlIIA RAil M.RTA, ,.', .... tRAn •• P ..... 
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