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Ecoriomic Aspects of the Problem of Nutrition in India
By W. R, AYKROYD

Within the Iast 30 years science has reached definite conclusions as to what
constitutes a good diet for human beings. The principles of correct feeding nre
fairly well understood and *“optimum" dietary standerds based on these
principles have been drawn up by League of Nations Commissions and other
avpthoritative organisations. Now generally speaking a * good " diet—i, e, a diet
which approaches or attains the physiological optimum—costs more than a diet
which fails. at various points to satisfy human nutritional requirements, and
consequently there is a close correlation between the economic status of a family
or population group and the physiological value of its diet. In a sense thisis a
platitude, perbaps better expressed in a simple phrase such as" the poor can't
afford to buy enough of the right sortof food to eat”., But a more detailed
apalysis of the relation between income and diet then such a phrase provides
helps in the understanding of the problem of nutrition in India.

Dietary Standards. The League of Nations " optimum " type of diet is rich
in first class proteins and in all the essential vitamins aod minernl salts. In
terms of actual foods, this means a high intake of milk and milk products, meat,
fish, vegetables and fruit, and a relatively low intoke of cereals. The staple
grain foods of mankind—rice, wheat, maize, etc.,—are relatively deficient in
certain essential food constituents required by human iminga and must be
adequately supplemented by other focds—in general more expensive foods—
which are richer in these necessary constituents. A diet composed exclusively,
or almost exclusively, of cereals will not support proper growth in yvoung animals.

 Let me illustrate the above point by reference to Indian diets. In Table 1,
a typical " ill-balanced " Indian diet iz compared with a " well-balanced " diet
which more nearly approaches the League of Nations standard and in the same
table the chemical composition of the twao diets is given.

Table 1.

A Typioal “'Ill-balanced” Diet and a " Well-balanced" Diat (both yiolding 2,600 caloriss)
(ozs. per consuemption unit per day)

Food. “I-balanced " diet. " Well-balanced diet.
Cereal - oo - 23 17
Fulses it . 05—1'5 3
Milk w Mone or negligible amounts 8
Leafvy vepgetables 05—10 2
MNoop-leafy vegetables 20— 50 4
Fruit i ™Megligible 2
Vepgetable fats and oils .. Less than 1°0 2
Fish, meat and eggs 0'5—10 2—3 (if no milk

. _ is included)
Approximote Chamical Composition (ssswmiing the ceveal to e miilled rice)

Calaries - sse 2,600 2,600
Protein (g.} oy 55 R0
Fat (g.) s 25 70
Csalcium (g.) 025 100
Phosphorus {g.) 090 1'20
Vitamin A {Internetjonal unils) 1,100 3,000

Vitamin C (mg.) - 60 150
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The well-balanced diet is much richer in the very important By group of
vitamins than the ill-balanced one. Both the diets huve the same calorie content
or energy value; 2,600 calories represents spproximately the ‘daily energy
requirements of an average Indian male, Both therefore will 'sn'tiéfy'lh'unﬁer.
But the more varied " well-balanced ™ diet, containing less cereal and’ more of
everything else, is infinitely more satisfactory in quality, and the hezlth and
development of a population consuming this kind of diet will be superior to
those of a population whose diet resembles the "“ill-balanced ™ diet.

The “ill-balanced” ‘diet shown in the table will cost from Rs. Z[-to 3[- per
adult per month, depending on the nature of the céreal dand of c_cil'ul-ae on differen-
ces and fluctuations in food prices. The cost of the * well-balanced'* diet may
be estimnted as Rs. 4/- to 6/- per adult monthly. A family containing four con-
sumption units—i. e, the equivalent of 4 sadult males—must- therefore spend Rs.
16/- to 24f- per month on food, or let us say, Rs. 240/- annually to obtain a diet
of this satisfactory standard, end rather more if allowance is made for an intake
of 8 ozs, of milk daily on the part of children, An ill-balanced diet, suffcient in
quantity but defective in quality, will cost, let us say, Rs. 10/« meonthly for a
family of the same size. '

These figures may be set against actual income levels in India in so far as
these can be determined. The income of urban or industrial groups can be
assessed with fair sccuracy; for example, the average monthly wage of an un-
skilled urban worker, such as a peon, is about Rs. 12[-, or Rs. 144/- annually,
But when agricultural families are concerned the assessment of real income on
a mooetary basis is a very difficult- matter. A number of attempts have been
made to estimate income in terms of cash in village groups, and some of these
may be quoted, though with considerable reserve. Average total annual income
per family in Bengal has been estimated as Rs. 150/-, in a group of very poor
rural families in Madras as Rs. 100/-%, and Rs. 125/ % in families in the Kengra
Valley in Punjab, The following analysis of net income per fomily in a rural
area in Mysore, with a population of about 50,000, was made by the Closepet
Health Training Centre® in 1935, The survey included 11,142 families, giving
an average [amily membership of about 5 individuals, '

Family Income por Month No. of Families Percont of all Familics

Rs,
0—-5 2,597 23
5-10 3417 307

10-15 2,344 210

15-20 1,142 103

20-30 968 : 87

30-40 559 50

40-50 115 10

Total 11,142

In more than half the families estimated sonual income per family was
below Rs. 120(-,

Estimates of national per capita income must also be regarded with a dubijous
eye, because the basic statistics necessary for such calculations are not fully
available. One of these may be quoted--that of V. K. R, V. Reo®, who has worked

1 Azizul Huque—TVic Man Behind the Plowgh. Beook Co., 1939, (Calcutta).

* Aykroyd and Krishnan-—Indian Journal of Medical Research, 1927 24: 668.

? Puopjab Public Health Dept,, " An Inquiry into Diets, State of Nutrition
and Factors Associated Therewith, in Relation to Health in the Kangra Valley,
Punjab, 1939.°

¢ Handbook of the Rnral Welfare Centre, 1939, Closepet, Mysore,

§ The National Income of British India—{1931—1932), Macmillan, 1940,
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out a figure of Rs. 65/-, with an error of 6 per cent, for annual per capita income
in British India. His estimate is somewhat higher than those made by various
other investigators, o

,E-ﬁch'.ﬁgures, approximate and open to criticism though they may be, serve
nt-]ea_st,tﬁ indicate the gulf between possible and desirable expenditure on food.
It.is clear that a well-balanced diet of the kind shown in Table 1 is far beyond
the means of a large section of the population. Having established this point,
we can proceed to consider the problem in greater detail.

_ ‘Diet and Economic Status —The following passage, which refers to England
in 1933, is illustrative of the subject under discussion.

" Amongst the lowest income groups are still some who suffer from actual
hunger, but these are a declining element which could and should be lifted out
of their present situation without delay. Immediately above is a much lorger
group, estimated to cover between 10 and 25% of the population, who can afford
enough food to fill their bellies, but cannot afford a diet of the type and quality
now known to be essential as a safeguard against maloutrition and disease. On
the next step upwards, measured by incomes, comes another large group which
commands enough purchasing power to obtain an adequate diet for the whole
family, provided that this purchasing power is completely spent on the lines
suggested by such applications of modern research as the report of the British
Medical Association Committee on Nutrition. Actually many of the incomes
in this group, and especially the lower ones, are often unwisely spent, at any
rate from the strict standpoint of nutrition, and thus a further large number of
families falls, for practical purposes, into the zone of malnutrition. The higher
the income and the more money spent on [aod, the smaller this risk becomes,
but there'is a reason to suppose that even among supertax payers a standard
based upon the optimum established by recent research would disclose the pre-
sence of malnuatrition due to a faulry diet.,'® :

The same groups exist in India but the proportion of the population falling
into each is very different. The lowest group includes a much greater per-
centage, and the higher groups a much smaller percentage. It is impossible 1o
estimate accurately the percentage of population which *“suffers [rom actual
hunger®, but certainly it is a large one, Over 70 diet surveys of groups of
families, both urban and rural, have been made in various parts of the country
within recent years, and in about 30 per cent. of the groups average daily calorie
intake per copnsumption umit was below 2300—i. e., below any reasonable
standard of requirements, In various surveys in villages and industrial areas an
approximately similar proportion of families was found to be underfed by the
same standard. These observations caonot legitimotely be generzlised into a
statement about the extent of under-nutrition in India, because the sample of
the population—about 1,500 families—investigpated was smull and cannot in a
strictly statistical sense be taken as typical of the country as a whole. But
there can be no possible doubt that muny millions in lodia never pget enough
food to eat und this fact is of fundamental importance in connection with agri-
cultural policy. * Enough food" takes precedence over "the right sort of
food ". The principal aim of agricultural policy must be to produce more food.
India cannot afford to import {ood in large quantities. Agricultural depsart-
ments and resenrch institutes, and other departments concerned with food
supply, should never lose sight of this primary need, or dissipate the major part
of their energies in prosecuting schemes of secondary importance, however use-
ful and attractive.

* Political and Economic Planning, Broadsheet No. 44, 1935,
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One step out of the shyss, and we huve the group which “ean afford enough
food to fill their bellies, but cannot aflord a diet of the type ﬂnq- quality -now
known to be essentinl as a safegunrd sgainst muloutrition and disease™. . This
includes those whose diet resembles the ill-balanced but quantitatively sufficient
diet shown in Table 1, costing Rs. 2/- to 3[- per consumption unit per month,
Certainly n much higher proportion thun 10 to 25 per cent. of the population
falls into this category—it is futile to attempt a precise estimate. The higher
froups, with sufficient " purchasing power to obifain an adequate diet for the
whole family ¥, are correspondingly reduced in comparison with the English
classification. Ignorance as well as poverty operates strongly in extending the
zone of melnutrition, Plenty of people in India, who could afford to consume an
excellent diet and [eed their children on an excellent diet, do not in fact do so
because of ignorance of the elementary principles of nutrition.

Analysis of Expenditure.—Comparison of the cost of warions kinds of diet
with estimates of total income are illuminating but crude, because they do not
take into considerstion other expenditure items in the family budget, A
number of detailed family budget enquiries have heen carried out, mainly by
Labour departments, among industrial groups in various Indian cities; thesze
valuable studies, all too little known to the educated Indian public, throw
further light on the subject under discussion. Industrial workers in towns and
cities are a relatively highly paid class; it is the pruspect of what appears to be
a high wage which attracts the villager from the countryside into the squalid
slums of Bombay or Ahmedabad, Family budpget enguiries based on field in-
vestigations emong rural groups not in receipt of regular wage, and in faet for
the most part not living on a cash basis, are obviously more difficult than similar
enquiries in towns and cities, and few rural studies bave been made in Indis.

Adyanthaya® carried out a family budget enquiry on a miscellaneous group
of labourers and coolies in Madras City, using standard International Labour
Office methods. Some of the data obtained in this investigation sre shown in
Table 2 on the following page. Various interesting points emerge from this
Table. We may note first of all that monthly expenditure on food, even in the
lowest group, was slightly above that necessary to purchase an ill-balanced diet
sufficient in quantity. Presumably, therefore, the majority of families were
above the starvation level—they had enoupgh to eat. The percentage of total
income spent on food averaged 526 per cent. in all families,

As income rises, so does the number of consumption units per family., A
rise in total income per family does not therefore necessarily result in a rise of
similar proportions in income per conswnption unit. This means that workers
who are in receipt of incomes above the lowest levels gather needy dependents
and may themselves lose much of the sdvantage of superior pay-—a striking
illustration of the poverty ol India ond the strength of family ties which gives
the destitute tbe right to share in the meagre goods of relotions a little
better off than themselves. [ do not think that a regular increase in the
number of dependents with increansing income occurs in industrial groups in
Englund and U. 5. A. Apart from other.factors, a cold climate and a higher
standard of housing would discourage the crowding in of extra dependents.
Probably, however, a similar trend could be observed in Chiva and Japan. Inany
group consisting of poor families at spproximately the same economic level,
families including the largest number of dependents paturally tend to be the
worst fed ; this is always strikingly apparent in diet surveys in India and has
been observed in similar surveys in other countries. But it is clearly not the

¥ Keport on an Enguiry into the Family Budgets of Industrial Workers in Madras
City Dept, of Industiries; Govt of Madras, Govt, Press, 1940, Mndras.
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snme-thing ns o steady growth in the number of dependents with rising income,
Thﬂsa facts have n beasring on the population problem, and the question of
family: limitation, discussion of which is outside the scope of this.article,
Table 2, .
Income and Expenditure of Labourers in Madras City (71935).

-, ' TN (TN [T R I =
. Income - RH:IEE'- g&m | BS | S8 |88 | 8R | 22 :.E

'=PeE flﬂm-ﬂy‘ per month, é’* & ﬁ"’ £ E L E S é - 2*‘ qﬂ"'g
No. of families ... 47 167 | 198 | 118 69 20 20 639
Per cent. in each '

income group...- 74 2671 arn 185 108 ¥l 31

No. of consump- .
tion wunits per '
fomily 303 419 489 526| o115 7'63| 608 492

Monthly income
per  consump- :
tion unit v | B8, 5-12-6 | 6-0-8 | 6-15-6| 8-8-7|8-13-4| B8-7-2| 12-3-3| 7-9-5

Monthly expen-
diture per con-
sumption unit
on foud .. | Rs. 3-5-0 | 3-5-8| 3-8-1|3-14-8|3-12-0|3-10-2| 5-3-6| 3-10-B

Percentage of .
totsl income
spent on food ... 5706 5534 5493 | 5041 4925| 4881| 48'58| 5263

Expenditure on
‘milk per con- | :
sumption unit., | Rs. 0-1-2 | 0=2-4 | 0-3-5| 0-d=7| O=d=1| 0=4=0|0-7=11| 0=3-6

Consumption units were calculated on Lusk’'s sale,

Another point of great importance’is that expenditure on food per consump-
tion unit did not rise proportionately to income per consumption unit. While
the incomes per consumption unit of families with incomes of Rs. 40/- to 70/-
were definitely above those of families with total incomes below this level,
only the highest income group spent enough on food to purchase a well-balanced
diet. There was a rise in expenditure on milk with incressing income but this
was small until the highest income group is reached. The probable explanation
is that an ill-balanced diet is the normal diet of the poor in South India, and
poor families will not readily make saerifices in other items of expenditure to
purchase a diet of superior quality. It is only when income reaches a level
which allows needs other than food to be fulfilled with relative ease that more
money is devoted to buying a better diet.

‘I;Fury.similur'tenﬁencies.v.*ere elicited in family budget enquiries carried ouot
in Abmedabad®, Sholapur?, Howreh, Bengal!® and Bombay??*, on industrial

B Report on an Enguivy 1ute Working Class Family Budgefs in Ahimedobad, 1928,
Labour Office, Bombay, Govt. Press, Bombhay,

? Report on an Enqguiry into Family Budgets of Cotton Mill Workers in Sholapur
Crty, 1925, Labour Office, Bombay, Govt. Press, Bombny.
: it Report on an Enguiry inlo the Standard of Living of Jute Mill Workers in
Banpgal, 1930, A, C. R. Choudhury. Govt, of Bengsl, Commerce Dept., Secretariat
Book Depot,

13 Report on an Enguiry info Wnruﬂ;,l Ciass Family Budgets in Bombay Cily
1935, The Labour Office, Bombay, Govt. Press, Bnmbny
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workers with monthly income ranging from below Rs. 20/-to Rs. .80/ or there-
nbouts per family, The percentase of total income devoted to fond ranged from
50 to 60 per cent. Mitral® has surveved a group of families in:Jheria, Bihar,
with monthly incomes of Rs. 5—2—0 per consumption unit or below, ‘in which 73
per cent. of total income was spent on food. In geners] the results of family
budget enquiries in India confirm Engel's “law" that percentage. expenditure
on food falls with increasing income. In all these urbsn firoups rent ‘was a
relatively important item of expenditure, It is of interest to note that even
when poverty is extreme 15 to 25 per cent, of the budget is nlmost invariably
devoted to miscellaneous items including recreation and amusements. " To
prefer luxuries to necessities is characteristic of the human species.

Iprovement in Diet with Incroasing Income

A detailed investigation of the relation between diet and income in Great
Britain bas been ecarried out by Sir John Boyd Orri®, The population was
divided into six income groups, and by means of the study of family budgets and
diet surveys average expenditure on food in the various groups was estimated,
The various groups were as follows:—

Estimated average weakly

Incowss fer froad cxpenditnye per capita Feroans of

per week (shilling) ﬁuu food (shillings) population
[ Up to 10 4 10
2l 10 to 15 6 ' 20
111 15 to 20 8 20
v 20 to 30 ; 10 20
Vv : 30 to 45 ' 12 - 20
Vi Over 45 14 10

The type of diet consumed by each group was compared with optimum
standards of intake. It was found that the consumption of the more valuable
foods, e. g, milk, butter, cheese, meat, fresh eggs, fruit and vegetables, rose
with increasing income. A steady increase in the-intake of protein, fat, vitamins,

and mineral salts was observed in passing from the lowest to the higher income
Eroups.

In Tndia interesting investigations of the same type but on a'much smaller
scale have been mode by Mitra (loe. ¢it)), Nutrition Officer in the Province of
Bihar. Mitra carried out diet surveys among industrinl workers in Bihar by
the method of daily visits and weighing of food which provides more accurate
data about food intaske and expenditure than family budget enquiries conduct-
ed by means of questionnaires. He was able to correlate income level and the
amount of each kind of food consumed. Data obtained in an enquiry in Jam-
shedpur, Bibar, in which the works of the ‘Tata Iron und Steel Company are
situated, are given in Table 3 given on the next page,

The proportion of ghee in the item * oils and fats " rose with increasing
income and in group 4 ghee was the chiel source of fat. This is ooe of the
reasons for the relatively high expenditure on food per consumption wvnit in
this group, which probably paid somewhat more for most articles of food
including rice because articles of better commercial quality were demanded,

Mitra's figures again demonstrate the incrzase in dependents in the higher
income groups., This is not quite as striking as in the fumilies in Madras City,
Jamshedpur is a relatively isolated town to which labourers migrate {rom other
districts, In Madras City, families in receipt of regular wages sre more

% Mitra, K., I'nd. Jour. Med. Res., 1940, 27+ 887
1%  Food, Health and Income, 1936, Macmillan,
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accessible to penurious relatives. Similarly Bhave!* recorded a considerable
ﬂlﬁ'erence between the number of consumption units per family ins group of
cofton mill operatives in Nagpur, the capital of the Central Provinces, and that
in nnnther group of workers employed ina manganese mine in a smull town,
Tirddi, in'the same province. While total income per family was higher in the
Negpur.families, income per consumption unit was considerably lower because
-of the greater number of dependents, and the diet consumed by these families
compnred unfavounrably, both in quantity and quality, with that of more poorly
paid families in Tirodi.

The main point of interestin Table 3 is that it clearly demonstrates an
improveront of dict in the ripht direction as income rises above very low levels
Intake of pulses, non-lealy vegetables, fruits, milk products, meat snd’ sugar ino
general rises with income and the same is true of intake of protein, fat, calcium’
and certain vitamins. There was a corresponding reduction in the percentage of
calories from cereals. The diet of Group 4 resembled the well-balanced diets
recommended by nutrition workers more closely than did that of Group 1. This
does not, of course, mean that the better-psid families arranged their budgets
and food expenditure to the best possible advantage, but it indicates a general
tendency of great importance. In Indis, as in England and other countries, an
increase in income leads in general to a change in diet which is to some extent
in‘conformity with the principles of sound nutrition. It follows that an increase
in the material prosperity of the country—a rise in the national fer copita
income—will per se tend to improve standords of nutrition and with them the
health of the population. : '
Tahle 3.

Income and Diet in an Industrial Groufp
{(Jamshedpur, Bihar, 1939)

Group. 1 2 3 4 7
Monthly income .. Upto Rs. 30/- Rs. 45/- Rs. 90/-
' Rs. 30/- to 45/- to 90/-  and abaove
Mo. of families e 110 35 19 13
Percent in each group ..., 621 19'8 107 73
No. of consumption units per
family =~ .. 335 93 446 7'B2
Monthly income per comsump-
tion unit .. e e Rs,6-2-0  Rs.9-12-0 Rs. 15-0-0 Rs. 25-15-0
Moothly expenditure on food
per consumption unit «e R8,3-12-0 Rs, 5-9-0 Rs.7-10-0 Rs. 10-1-0
Daily intuke (ozs.):—
Cereals .. 239 244 271 210
Polses .. 24 31 38 34
Mon-leafy vegetables 23 7 55 a2
Green leafy vegetables 12 10 03 o1
Fruits and nuts. ... 01 03 09 09
Qils and [ats . 05 08 13 1'8
Milk “ 05 1-4 26 57
Meat, fish and EEE$ .- 06 07 13 10
Condiments o7 1°0 1'6 16
Sugar and jnggery 03 03 7 s
Calories - s 2940 3190 3250 3330
Percentage from cereals 839 74'9 6RO ars
Protein wan 68 78 85 85
Fat o i 21 3as 45 68
Caleium | - 041 051 055 092

-

34 Bhave, I’. D., Ind. Jour. Msd. Rus,, 1941, 29: 99,
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In Mitra's groups there was a fairly steady rise in the consumption of most
non-cereal foods from Group 1 to Gronp 4. and the rather sudden rise in expen-
diture on food per consumption unit at s certain level of income, apparent in
the Madras group, wns less evident, Comparison between the two groups as
regards this point is, however, made difficult by the dificrence in income classi-
fieation and possible difference in the real value of wauges, depending on the cost
of liviog and other factors. More detailed investigations would be required to
establish the suggestion previously made that an abropt change for the better
in diet tends to occur when the income reaches a certain level. It is, bowever,
probable that the low paid worker will insist on his quots of so-called non-
essentials or luxuries, even at the cost of consuming » chesp and ill-balanced
diet. But once his wages nttain o level at which his " non -essential * needs can
be rensonably satisfied, lezving a fair margin- for other requirements, he will
improve the guality of his diet. -

Table 3 brings out another point of significance. Consumption of ene
valuable food—green Jeafy vegetables— was in inverse relation to income. Green
leafy vegetables are a rich source of certoin vitamins, miperals and. salts. The
better paid families tended to despise this food, which they could easily afford,
and actually intake of pro-vitamin A, a constituent shundantiy present in leafy
vegetables, was lower in Group 4 than in Group 1. This shows that while &
general tendency for diet to improve with incrensing income mayv exist, prejudice
may operate in the opposite direction, and incidentally.provides an illusiration
of the part which educstion could play in improving- dietary habits. Although
the diet of higher income groups was in many respects superior to that of the
lower income groups, it was far removed from the ideal,

Mitra'® has demonstrated approximately similar relationship between in-
come and the propertion of various foods'in the diet in anothér industrial group
in Bibar. Probably these are relatively uniform in urban areas throughout the
country, but further investigations on this point are necessary. Ghange in
dietary habits would therefore nsppear to be a useful index of change in econo-
mic status, 1f in 20 or 30 years time it can be shown that the national diet bas
changed in the direction indicated by these figures, it can be assumed that an
improvement in economic condition has taken pluce.

The possibility of Progress.—The nutrition research worker in India’ is often
told, in effect, that he is wasting his time. ‘The couse of mull_'iuti:itiu‘n'is poverty,
ignorance, population pressure and so oo, and no amount of research on food
values and the causes of deficiency disease, no experiments on rats and -guinea
pigs, however pretty and ingenious, will enable the poor to obtain a proper diet?
But in order to solve a problem it is necessary first of all to define it. Know-
ledge of the nature and defects of Indion diets, and how the latter can most
easily be corrected, is a necessury basis for effective action. Even in existing
economic circumstances much can be done. Nutrition work ean be included in
the programmes of Public Health departments, school medical services, rural
reconstruction agencies, and so on. The development of agriculture, animal
busbandry,and fisheries cun be influenced by knowledge of dietary requirements,

Health education, which naturally includes education about diet, can be ex-
tended. |mprove health and you increase energy and economic . capacity; the
vicious circle, poverty, malnutrition, ill-bealtb; poverty, is broken and replaced,
s0 to speak, by an ascending spiral. Take, for example, malaria. Malarid couses
a million deaths annuully in India and an untold amount of physical debility ;
it is a direct cause of malnutrition because victims of the disease, languid from

18 Mitra, K., Ind. four. Med, Res. 19413 29: 143,

—
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impuvnrisﬁeﬂ blood, cannet eultivate their land properly and improve their lot,
Vigorous anti-malarial measures will thus tend to improve fodd supply and the
nationnl diet, and the same is true of many other public health activities Heolth
education has not yet been developed to any extent in India. Recently the
writer put two questions to a senior class of boys in a High School. These wers:
Wiliat is't e cause of malaria? Do vou know anything about the nutritive value
of different foods? Blank silence greeted both questions; the boys bad not
beard of these subjects, of vital importance to their own welfare and that of
their country. Every school child should be taught some elementary facts about
bealth diet and disease,

A detailed discussion of the vnrious means of improving standerds of nutri-
tion—of the various aspects of public health nutrition work—would be outside
the scope of this article. Numerous reports of the League of Mations and the
International Labour Office haove dealt with these questions. But one interesting
and remarkable possibility may be briefly referred to in conclusion. Normally.
when we are considering the improvement of diefs, we think in terms of ordinary
familiar {oods—more milk, more vegetables, and so on—a point illustrated im
Tuble 1. But within recent years, the chemical composition of a number of the
important vitamins hes been discovered and some of these can now be manu-
factured in large quantities. Vitamins produced in this way are just as valuable
to the body as vitamins contained in foods.

Further developments in research and industry may malce it possible to
manufacture vitamins at very low cost. In England pure synthetic vitamin By,
costing about four shillings per gramme, is being added to refined wheat flour to
bring its nutritive value nearer to thut of whole wheat. Human daily require-
ments of vitamin B, are one to two thousandths of a gramme (1-2 milligrammes).
T his is a war measure, perhaps unnecessary in normal times when there is less
danper of the diet of the population being deficient in this particular vitamin.
But considerable discussion is at present taking place in America about the
value of " fortifying” foods such as bread with synthetie vitumins, although the
American diet has not been restricted by the war. Similarly, certain essential
mineral elements, such as caleivm and iron, could be given in the form of a pill
or capsule, as an addition to the diet. Consumed in this form they produce the
same effect in the body »s when they are tnken as ingredients in ordinary f{ooda.

In some of the Southern United States there is o great deal of malnutrition
among the poor whites and negroes—economically depressed and backward
groups.. 1t has been found that supplying such people with the vitamins they
Inck, in the form of daily doses additional to their ordinary diet, may produce
an immediate improvement in their general health and shaoke them out of the
lethargy engendered by moloutrition. Dispirited and chronically wretched indi-
viduals, it is ¢luimed, may be thus transformed into bealthy and active citizeos.
The cost of the necessary synthetic vitamins is even now not very great,

The ides of giving malnourished school children in Indis a daily capsule
containing more then their daily requirements of various essential vitamins and
minerals at present seems rather outlandish, But to any one unfamiliar with
discoveries In bacteriology and immunology, the idea of preventing verious
diseases by the systematic inoculation of thousands or even millions of people
would seem cqually peculiar. In this instonce the stote produces the vaccines—
apainst the small-pox, plague, cholera, enteric, ete.—very cheaply und the people
bave learnt, or ure learning, o take ndvantoge of them. A lew properly staffed
and equipped " vitamin factories” might produce vitamins by the top and the
cost of per capita requirements might work out at n low figure,
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These speculations are perhaps somewhat out of tune with existing realities,
But they may serve to emphsasise the fact that science, so to spesk, usually-has
o few aces up her abundant sleeve. Failure to produce results is'not characteristic
of the scientific method. An impartial analysis of the economic nspectq of the
problem of nutrition in India may leave little ground for npt:m:sn:. But it is
surely true that if the resources of science are brought to - beat on the prublem.
progress can be made, however formidable the obstacles of pnver.ty_nnﬂ ignorance,

{The Indian Jeurnal of Social Work Vol 1T, December 1941),

EXTRACTE

Industrial Prospects for P.I, Rice. When we consider rice, however, parti-
cularly as it is used in the Philippines, we find that its century nld uses have not
increased, We still harvest the palay leaving the stubble in the fields to be
burned before tlie next planting season. We still thresh the grmn from tha
straw and just leave most of the straw to waste. We still mill thg_ palay to get_
the polished rice and lesve the hulls as a municipal nuisance and the best use we
malke of the brap and screenings is for animal feed.

Stalk and straw for building boards, poper. Once upon a time when the agri-
cultural and industrial stage of the United States was at a level comparable with
what we have in the Philippines now. the only use {or corn was for feed. So we
dare prophesy that in the future when the Fhilippines will have progressed
much farther in her agricultural and industrial development, the utilization of
rice will follow the trends enumerated below, Instead of cutting the rice at
harvest time leaving a stubble varying from one to two feet, muchines will pro-
bably be used to cut the rice plant close to the ground for the best recovery of
the stalks and the straw. After threshing the grain the stalk and straw will
probably be baled in the fields and deposited in central locations for ready trans-
portation to factories. As we see it at present, the use will be in the building
board and in the paper industry. The past three vears of research undertaken
by the NARIC have shown that building boards can be made on commercial
machines from Philippine rice straw at a cost that will enable the finished pro-
duct to meet open competition against similar products now in the market.
These researches were not ordinary test tube experiments although, of course,
they had their beginnings in n chemical laboratory. But after the work outgrew
the test tube stage, studies were made in a commercinl pilot plant in the United
States with o firm of consulting engineers and chemists. A 'full report has been
made and all that is now necessary is patience and courageous outlook to visua-
lize future implications. For example, to make all the insulating wall-boards
used in the Philippines the past vear, o factory capable of makiog 50,000 square
feet of board a day would be required. This would utilise the strnw produced in
at least 2,000 hectares plus the rice hulls produced in a mill area twice the size
of Cabanatuan. The quantity of boards used in this country last vear was slmost
double that wsed in the year before and almost four times that used three years
ago. Building boards of this kind are so convenient and so logical {or Philip-
pine conditions that the use will no doubt extend farther and {arther. Especial-
Iy s0 if we can msnufacture special kinds of boords fer sidings, for floor apnd for
roofings. 1t bas been shown that these bodrds can be made from rice straw and
rice hulls or a mixture of the two, As in most grain producing countries, our
rice areas are already denuded of forests, and therefore construction lumber in
these places is costly. Nipa roofing has grown into disfavour and people are
more and more turning to galvanised iron roofings.

Uses of the hell., The above scheme of manufacturing hmldmg boards from
straw includes hulls, especially for fuel. But the rice hull, in its own right, has



