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I. INTRODUCTION

Rations talk about what they lack

America about peace 

Germany about History 

Russia about freedom 

France about Glory 

£o£ India about food-fteaton

Throughout the three or four B i l l i o n s  years that Ban 

h a s  been on the earth* his principal concern has been the 

quest for daily food* It does not (Patter whether man eats to 

live or lives to eat but the feet remain? that food is basic 

to our existence. Han can live in happiness without aany 

earthly possessions but not without good health. And io 

the pronotion and caintenenoe of health* the food has a 

vital role to play ( Sahani and Qhatt 1982).

The health and heppisees are the outcomes of good 

nutrition. Therefore good nutrition* throughout the 

lifespan Is of paramount importance in fostering the 

physical, mental, emotional and social growth of the 

population (Hevades* t98T>).



Poods supply the body Kith oosrgy in the forn of 

carbohydrate, fat, protein, vltaains and sinerala all of 

which are needed for growth and for the maintenance of the 

different, cells and tissue* (fisvadas and Saawaran, 1973)*

The needs for different nutrients oust be defined 

scientifically with due regard to rigorous growth, health 

and l&sgevlty requirements* Se that the Individual can get 

what the body needs* The nutrients are needed In different 

quantities by different age groups for the proper functioning 

of the huwan body (neradas, 1983)*

An adequate diet or a "balanced diet* is one Which 

provided all the sssentlall nutrients In sufficient quantities 

and proper proportions to nest tlw> needs of the body. Thus 

a •balance'* diet* la one v M e b  is balanced In quantity end 

quality, cotoriog to tl5e rrquirecsefrta of growth, developouct 

and nalntenancc of health and regulation of the body 

functions, (Devndao and 1975) Oepislan, (t9£2)

states that Isow such on JLr>divjjtSual benefits by eating 

depends not only upon the onount he eats but uloo on the 

quality of food and how it is prepared and served. The



balanced oeal includes atleast one item from the group of 

cereals* pulse* fruits and vegetables* milk and milk 

products* egg and non—vegetarian foods and fats and oils 

(Horode* 1981)*

Dietary standards are derived from compilations of 

exrerinontal studies designed to determine the nutrient 

requirements of the human* The first organised attempt at 

developing s dietary standard cone as s result of food 

shortages during world war X* With the limited knowledge 

at that time of nutrition in general and of human nutrient 

needs in particular* recommendations could be made only for 

energy and protein. In 1933* the British i«edlcal Association 

proposed s limited set of recommendations for energy value* 

protein* calcium* iron* phosphorus* vitamin A and vitamin C*

Dietary allowances officially came into being in lay 1941 

at the national Nutrition conference which met la Washington 

at the call of President Franklin D. Roosevelt. (Roberts* 

1938)* The Reooeamended Dietary Allowances of the Food and 

Nutrition Board was accepted generally as dietary standards. 

The Recommended Dietary Mlowanoes are the levels of intake
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of essential nutrients considered in the Judgement of the 

Committee of Dietary Allowances of the Food and Nutrition 

Board on the bools of available adentlflo knowledge to bo 
adequate to nest the know nutritional needs of practically 

all healthy persons (Harper, 198ft)*

Based on the research work  carried out in various parts 

of India the nutrient as well as food requirements of tho 

different segments of the population namely children, women, 

nan and other groups are recommended by the Nutrition Expert 

Group of the Indian Council of Kedleal Research (Gopolan 

et.al, 1971).

In recent years the standard of health and nutrition of 

the entire nation as well as Individual segments of the 

population has attracted increasing attention and Interest 

of the government and other professional bodies* The 

importance of adequate nutrition for maintaining good health 

and normal physical efficiency among the industrial workers 

was malised during the aeeond world war by the Western 

Nations ( 3wamlnathan, 1967).

Hie total number of industrial workers in India is 

estimated to bo about 10 millions* But with the present
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toapo of industrialization, this nunber will inoroaao 

rapidly in the years to oone. As the Industrial workers 

are mostely drawn iron the poorer section of the population* 

their dietary and nutritional status naturally reflects the 

nutritional status of the population, from which they are 

drawn (Report of the Sub-Coooittee of the National Nutrition 

Advisory Coer ittee, 1965)# Industrial workers constitute s 

vital ne&aent in view of their significant contribution to the 

national inooeoe (ftandasraurthy gt-al. 1983)* Provision of 

lonohos for workers at the work spot increased to a narked 

extent the output of work in the country.

Manual work, light or heavy, calls for an additional 

supply of energy and other materials. A low food intake 

reduces the physical capacity to work and increases the
e sm

extent of fntique, accident rate, sickness and abeentosn^ss 

(riiraala and Usha, 19 ® ) *  Hence it is very iapemtlve that 

the Reeonoended dietary Allowances (RDA) for these workers 

ore constantly evaluated and revised. The present study in an

effort in that direction



In this lnvestlg tion, ths adequacy of the recommended 

food and nutrient allowances for the industrial workers were 

tested. To evaluate means to appraise carefully, that is to 

Judge, measure or estimate with earo, the value, goodness or 

position of something*

The present investigation was carried out on moderate 

and heavy workers with the following objectives f

t) To plan diets based on the XCKR recommended food 
allowances for men doing moderate and heavy work*

2) To prepare the diets and test their adequacy 

through feeding*

5) To calculate the nutrient content of the planned 
diets and oempare with the reoommended nutrient allowances 

of the ICHR*

4) To suggest modifications (if any) in the recommended 

allowances based on the findings of this investigation, and

5) To study the existing situations of ths dietary 
pattern and give suggestions for improvement for workers 

canteen, for better working efficiency*

-i 6 «-
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ZZ *  REVIEW OF LTTLiUTURE

The literature pertaining to the preoont lnvestlgtioe 

entitled "An evaluation of Recommended Dietary 'Allowance 

by i c m  (1981) for Den doing heavy and moderate work" is 

presented under the following heads!

A* Balanced diets and good nutrition 

fi» Planning balanced diets

C. Role of different foods in huoan nutrition

D. UeoooDsaded Dietary Allowances and

S, nutritional requireoents of manual workers.

A. BALANCED DIET3 AMD GOOD DUTRITICKS

Devndas, (1983) states that two factors which Influence

the health of a person ores
Y

(1) The Internal factors which Include the thoughts, 

immaglnatlon, feelings and emotional status and

(2) External factors which Include food. Clothing, 

shelter, economic and environmental conditions. 

Among the external factors which affect human

health, food plays a prominent role.

Food is basic to health, and proper nutrition is the
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foundation for the development and maintenance of physical, 

mental and moral fitness. Fitness here means positive health, 

the maximum capacity for and efficiency in work, ability in 

mental and physical tasks and the power to withstand physical, 

physiological and psychological stresses (Cevadas and 

Krlshnacurthy, 1966 and Oevadas 196*)*

The growth, developoent, health and survival of the young

human organism requires adequate nutrition (Krlshnacurthy and
c

Suhtulakshoi, 1976 Ghosh and Hannohan, 1978), Orovioto (1976) 

states that diet adequate in quality and quantity is a 

relevant factor in the life of man and perhaps the most 

ubiquitous factor affecting growth, health and development.

Food is not dust eaten to satisfy hunger but also to 

provide the nutrients necessary for growth and maintenance 

(Patel, 1972 and Clarence, 197*0• Banlk (1977) states that 

the importance of balanced food la ensuring positive health 

and the extent to which malnutrition affects the national 

health need to be brought known to the oeownlty.

Food behaviour ean be influenced by all the fields of 

activity in a given society Including technical, economic, 

social and religious, emotional and irrational factors also



effect food behaviour (!\nrl et.al. 1903) . The concept that 

not only the quantity of food but the quality of food 

nourishes the body gave rise to the idea of "balanced diet"

(Jyotila, 1978).

A balanced diet can be foraulated by providing sufficient 

amounts of all the foods iron the different food groups 

namely cereals, pulses, green leafy vegetables, other 

veretables, roots and tubers, milk, fruits, oil and fat and 

sugar and Jaggery in order to provide all the nutrients in 

the amounts prescribed for a day* These foods may vary from 

region to region depending on the food habits of the people 

(Clarence 1974| English, 1982, and Thimmayaama, 1983)* Good 

nutrition means a good health and sound manpower faros the 

base for the national development { Paroajit et.al. 1983).

A * balanced diet* Is one which contains different types 

of foods In such quantities and proportions that the need 

for calories, rlnerals, vitamins and other nutrients is 

adequately met and a small provision is mode for extra 

nutrients to withstand short durations of leanness (Sahanl 

and Bhatt, 1982 and Cepalan et-al- 198A).

-* 9 *•



B. CF B.'iLAH-JED DIST^:

Planning the daily allowances of foods in terns of reals 

and distributing the different foods among the neels taken 

during the day are very Important in the formulation of 

balanced diets (Devadas and Easworan* 1975)* A normal diet 

should confirm to the following basic creterici (1) Zt should 

supply all essential nutrients in adequate amounts (2) Zt 

should supply a physiologic quantity and bulk and fluids in 

each meal and should be easily digestible and confer a feeling
9.

of satiety* (3) It should be readily available iron the stand 

point of both supply and cost* (4) Zt Should live upto the 

satisfactory expectations of the prospective consumer (Aykroyd* 

1963 and Burton* 1976)*

In dealing with diet it is well to remember the 

distinction between an optimum and an adequate diet* Ao 

optlmip diet is one which ensures the functioning of the 

various life proceeses at their vary best* whereas an 

ade-mate diet maintains these process but not at their peak 

levels.

I'enus were first heard of as being adopted for table 

use in 1341* at a banquet given by Duke Henry of Erumswlck*

-*10 S.
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According to Philips (1981) menu planning is the tors used 

to denote the planning in advance of « dietary pattern 

for a given period of time* tteou planning is an art and 

annus are oonpiled rather than written and they present not 

only the piouture of a truly balanced appetizing seal but 

also the complete operation of changing raw materials into 

cooked and served delicacies,

t’edved (1973) enlists factors affecting senu planning 

as the knowledge of the daily nutritional requirements, time, 

sonny and energy available, size of the family, age and sex 

of the aaabera, their activity, customs, seasons, food 

preferences and attractiveness of the seal* Knowledge ami 

skill in food preparation and the equipment which is available 

will H o l t  the menu planning. The first important factor to 

be considered while planning is the nutritional adequacy of 

the diet,

Devadas and Eaaworan (1°75) explain that age is an relevant 

factor to be considered since appetite, teste, growth needs, 

amount of exorcise and food tolerance differ according to age.

Breakfast is the first meal of the day and it breaks

the fast of the long night* It should supply from ono-fourth
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to on# "third of the total daily nutrients and calories. Lunch 

should supply one third of the nutrient needs and it should 

not be so heavy that it Interferes with the activity of the 

rest of the day. The dinner should be planned first which 

nakes it easier to include the foods in breakfast and lunch 

that will complete the daily nutrient needs (Kedved. 1973)*

iFOq d ^-i n  m u x . t m f i m o a i

Nagaradan (1983) views that a lew food Intake reduces the 

physical oapadty to work and increases the extent of fatigue, 

aoddent rate, sickness and absence. Zn order to iaprovo the 

working efficiency and output of the workers, adequate diets 

not only in calories but also protein, ninerels and vitacdns 

oust be wade ovfellabte (Nimalo and Mehta. 1985)«

The different constituents of foods are carbohydrates, 

proteins, fats, minerals and vitasdns. These are divided 

into*

(1) Body warners and workers* These elements form the bulk 

of the food and are obtained iron carbohydrates and fats.

(2) Body builders* These are proteins sad seen of the minerals.

(3) Body protectors* These are vitamins, minerals and proteins 

(Philips. 1981).

Inorder to obtain adequate amounts of each of the
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dlffarent nutrients, our dally diets should Include 

appropriate quantities of a variety of different food 

stuffs as described below,

CER3ALSI

Cereals coo tain ap^roifisately 73 per eeut corbohychates. 

10 per cent protein. 1 to 2 per oent fat. 10 per cent moisture 

and 1 to 2 per oent ash (Charley, 1902). Uoe, wheat and 

millets (Jowary £ajra, ilagl etc) are the main cereal grains 

consumed in India, They ore the cheapest sources of calories 

and they contribute as mud) as 70 to 80 per oaot of the 

calories in the diets of a majority of population in India. 

(Copelan et.nl. 198^).

The main carbohydrate in cereals la starch. Cereals are 

deficient in the essential nmlitoacld lysine and low in 

tryptophan and methionine (Charley. 19C2). All cereals 

except ragl are poor to moderate sources of calcium* Cereals 

are deficient in vitamins and C  ( Swemlnathan. 1981).

Yellow maize Is the only oereal containing significant amounts 

of carotene. Whole oereal grains also contain useful amounts 

of water soluble B  group of vitamins (Davidson and Passmore. 

1973).
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FULGESi

Foot pulses contain about 20 gm of protein / 100 gm 

dry weight* A combination of pulse and cereal proteins may 

hove a nutritive value as good as animal proteins* Pulses 

have been described as the ’poor man’s neat* (Davidson and 

Passmore, 1979)* studies have shown that the polyphenolie 

oorapeunds such as tannins which interfere In the absorption , 

of Iron are mostly located In the seed ooat of pulses* 

Gioavailatillty of pulses was found to be about two to four 

folds higher In the dhal when compared with whole groins 

(NIB* 1984).

The amount of pulses included in the habitual diets 

are low9 but because of their high protein content, they 

make fair contributions to the total dietary protein Ingested* 

hilses are rich souroes of lysine and this compensates for the 

lew lyslnpe contents of cereals, along with which they art 

usually eaten (NIN, 197*0* Pulses as a class are good 

sources of the B group of vitamins (except riboflavin)* 

ftiffed pulses (eg) puffed Bengal gram end peas are consumed 

ooomonly as a snack by the low laoome groups In India* Tender 

pulses (eg) green Bengal gram, green peas, green field beans
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etc., contain fair amounts of vitamin C ( ^vasdnothaa* 1981)*

GREEN LEAFY VSGCTAELKJl

Croon leafy vegetables are very rioh in carotene. They 

are good aourooa of calcium, riboflavin, folic a d d  and 

vitamin C. They are the cheapest among the protective foods 

( iwaminsthan, 1981)* The Inclusion of small quantities of 

green leafy vegetables in the current Indian dietaries eon 

make a significant Impact In the nutritional status of the 
populations (Rao at.al. 1980)* Leafy vegetables oontaln an 

attractive natural pigment chlorophyll which adds to the 

oolour appeal of the food (Nagarajan, 198?)• 01 oevailabllity 

of caldum from green leaves Indicated that it was Indeed 

very poor. Also, availability of e aldum from a source like 
milk, which is known to be good, was adversely affected by the 

simultaneous consumption of green leafy vegetables ( K m ,  1976)

Root vegetables ere rioh in carbohydrates and hence they 

yield mainly energy. Poods like carrots and yellow varieties 

of yam are also rioh In carotene, and potato oontalns 

significant amounts of vitamin G  (Gopalan ot.al. 190&)* 

rotatoea yield more food energy and more protdn. Like faults, 

vegetables are characterised by a low oonoerrtratlon of fat
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and by a high moisture content (Charley, 1982)*

w m  YPffiT W *

These vegetables are those which do not M i l  under the 

category of leafy and root vegetables. Vegetables Show a 

greater range la carbohydrate, vitamin and mineral content 

than those of fruits. They are rich la Iron, thiamine, 

riboflavin, aseorbic a d d  and carotene. The c a l d ua la 

spinach and other plants of this family Is unavailable because 

the oxalic a d d  present binds the ealelum la an insoluble 

form (Charley, 1982). The percapita annual oomsunptloe 

of vegetables In India is 18.5 Kg (Devadas and Krl whnamarthy, 

1966).
t -

FRUITS!

fruits are valued for their attractive odour, for their 

ple&dng aroma mainly due to aldehyde alcohols aod others, for 

their sweet tart taste, for their erlap, crunchy texture from 

water Inflated cells and far the nutrients they contribute to 

the diet. Indian gooes berry (Ada) and guava are very rich In 

vitamin, C. They are also the cheapest among the fruits 

( Swamlaathan, 1981)* If green leafy vegetables are induded 

In the diet In adequate amounts, the need for fruit as as



essential iteo in the diet is much reduced (Gopolan et.al.

1986)* The percapitn annual consumption in India is 11*9 Kg. 

of fruits (Devados Mid Krishnanurthy, 1968)* India produces 

annually about 32 million tonnes of fruits and vegetables. 

Considering the population of India* which Is about 700 million* 

the production of fruits and vegetables is highly inadequate 

to meet the nutritional requirements of all the people (3hetty 

ond Pateraradan* 1981)*

i - m

ftilk protein eontaina adequate amounts of those amino a d d s  

which cereal proteins lack and so the presence of milk in a 

vegetarian diet Improves the overall nutritional quality 

of Hie diet ( Bhattacharaya, 1982)* It is somewhat deficient 

In iron and vitamin C and D  ( Aykroyd 1963) • The sugar

present in milk Is colled lactose which is found only In nilk. 

rilk has a high percentage of water and a good source of high 

quality protein. The minimum fat content of whole milk 

varies from 3*0 to 3 per cent (Charrley* 1982)* Despite the 

recommended percaplta consumption of kOO g of milk per 

individual per day* the actual availability of milk is only 

107 g  per individual per day in India (ftidhar et.al. 1961)*



OILS ANJ FATSt

Fats are an integral port of almost every food* They

contribute tenderness to pastry crust* teodemess and
jl

texture and modify the falvour of foods* Fats are used as 

a medium transfer of heat to fried foods (Charley* 1982)*

Fat provides energy to the body which inturn carries out 

different functions and to maintain body temperature* The 

dietary surveys show that overage fat consumption levels lie 

between 9*9 and 29*7 g per day* the figures being low in 

Karnataka (7*5 g)» Tamil Kudu (10*5 g) and Maharashtra (11*0 g) 

and high in Calcutta City (25*7 g) and Kerala (21*7 g)( «haya* 

1979}* In the less developed oountnes the average fat 

content of the food supply is 39*7 gms/pereoo/day while in 

the more developed countries the amount is 128*5 gms (Devadas* 

1984)* k survey by Re© (1967) has shewn that in an average 

Indian diet only 9 to 15 pear* oeet calories are derived 

fSrcm fat*

SUGAR AKD JAGGERY >

Sugar and Raggery are the eosoon carbohydrate foods and 

they are used as sweetening agents la beverages and other 

foods to Increase their palatabllity* They are mainly sources

cr\ (UjJrA-oug/y J Co r±au^S •» ĉ cUtiZi£̂ /(

-1 18



et-al. 1984)

FLESH FOODS:

T h e n  foods such as fish and meat are rich in proteins 

of high biological value and in B vitamins. Vitamin Is 

contained only in foods of animal origin and not in plant 

foods Hut these foods are generally not good sources of 

vitamin A, Small fish eaten with bones are good sources of 

calcium (Gopal,an gt. al„ 1984)#

EGGS I

Egg is a rich source of all nutrients except vitamin C, 

The protein contained in egg is considered to be e perfect 

protein* and because of Its high biological value and 

digestibility* egg protein is used as e reference protein 

for oompnrison with other proteins.

D, aECOFTEHIED DIETARY ALLOtf AHCES:

(1) History and Origin

(2) Heanlng and definitions 

(9) Uses and

(4) Limitations.

(1). i W Y  W P v M M t *

Dietary standards are derived from compilations of



experimental studies designed to determine the nutrient 

requirements of the human*

The first organised attempt at developing a dietary 
standard came as e result of food shortages* during world 

war X* With the limited knowledge at that time of nutrition 

la general and of human nutrient needs In particular 
recommendation a could he made only for energy and with 

reservations for protein* Xn 1933* the British Medical 

Association proposed n limited set of standards and made more 

extensive proposals Including recommendations for energy value* 

protein* ealdur * Iron* phosphorus, Tit* A end Vit. C,

The greatest Impetus to the development of dietary 

standards come as e result of the work of the League of 

Nations Technical Commission on Nutrition (Burnet and Aykroyd* 

1935)* The Commission focused International attention on the 

significance of diet in preventive medicine and as e measure 

of Improving the public health* Dietary standards proposed 

for energy and protein were expressed as an average 

requirement on the basis of age* sex and activity.

The first recommendation of the B*S* officially came 

Into being in Kay 1941 at the National Nutrition conference

•« 20 *•
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which not in Washington at the eall of president Franklin D» 

Roosevelt (Roberts, 1996),

Slnoe, 1940, the food and nutrition board had developed 

formulations of daily nutrient to be adequate for the 

maintenance of good nutrition and are designated as 

Recommended Dietary Allowances, ioorder to Indicate that they 

were value Judgments based on the existing knowledge of 

nutritional science and subject to revision as new knowledge 

become available (KRC, 1974), NRC (1974) explains that fUKAS 

are the levels of intake of essential nutrients considered, in 

the Judgement of the Food and Nutrition Board on the basis of 

the available scientific knowledge to be adequate to meet 

the nutritional needs of practically all healthy persons.

In 1957, "Food for Fitness <• A daily food Guide" was 

designed as a nutritionally reliable teaching device* The 

food groups most likely to be used by home makers in meal 

planning and shopping were (a) milk (b) meet (e) vegetables 

and fruits and (d) Brand cereal. The basic four can meet the 

differing nutrltlonol needs of nearly all individuals 

(Hartaler and Anderson, 1974),

Today vaamj countries throughout the world are developing 

dietary guidelines to improve the nutrition of their people.



This action is the result of a growing acceptance of the fact 

that a nutritions diet Is 1) essential for good health 2) e 

key factor in both the prevention end recovery free any 

Illness and 5) helps to Improve the quality of life (English* 

1982)*

In India* the Nutrition Advisory Committee (RAC) of the 

Indian Research Fund Association* now Indian Council of 

Medical Research formulated for the first tine e schedule of 

Recommended Dietary Allowances In 1944. The recommendations 

were based partly on the recommendations of the League of 

Nations* the NRC of the OS A* the Nutrition Research Council 

Of Canada and the I'edleal Research Council (HRC) of the 

United Kingdom and on data eollected by the Indian workers 

(Gopalan et,al„ 1971)*

The first allowanoes of dietary standards were published 

In 1943 and was revised In 1945* again In 1948 and every five 

years since 1953* 1958 and 1963* The Nutrition Expert Croup 

of the Indian Council of Medical Research in 1968 made further 

revisions with regard to the requiremnts of all nutrients.

-* 22*-

(2) WB/MiNO «;p rantimotisi
The Kecocnended Dietary 'llovaooos la to servo as goals
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toward planning food supplies and interpreting the food 

eonsunption of groups of people (Pike and Brown, 1967)* 

According to WHO (1969) Pietary Allowances usually represent 

• safe hut orbitary margin above the average minimum require­

ments for a specified age group, sex and body weight. This 

margin means that the great majority of the group will have 

sufficient intakes if they research th t "safe allowance" 

level.

The Recommended Dietary Allowances are the levels of 

Intake of essential? nutrients considered in the Judgement of 

the Comrittee of Notary Allowance of the Food and Nutrition 

Board on the basis of available scientific knowledge to be 

adequate to meet the known nutritional needs of practically 

all healthy persons (Harper, 1980). A recommended Intake 

is taken as the dietary intake thought to be sufficiently 

high to meet the requirements of almost all Individuals in a 

group with spefleiod characteristics (Canadian Council of 

Nutrition, 1982).

Minimum requirement has referred to the least amount of 

nutrient that will prevent ellnleal symptoms of deficiency or 

support e well defined biochemical response ouch as maintenance



of nitrogen levels, or a specified level of metabolite in 

blood or urine (Pike and B rown, 1967)* Allowances is more 

accurate and implies the addition of an amount above the 

estlnated requirement to cover both the variation among 

individuals and the loss of precision inherent in the estlnated 

requirement* The difference between different standards are 

recommended due to different subdivisions of people of different 

age, sax and physiological groups using the foods available and 

preferred in different countries* The intake of an individual 

will vary from day to day or over many days or weeks*

( USES OF RDAI

The dietary allowances are most useful for dietary
£

planning and for evaluating diets consumed by population groups* 

They serve as a basis for regulating food supply* In evaluating 

the nisulta of dietary surveys standards serve as the yardstick 

by which the nutrient Intake of a population group may be 

fudged* Highly practical use of the dietary standard la la 

the development of food plana which are a translation of 
human nutrient needs into food or food groups that may be used 

conveniently by nonprofessionals in planning diets (Pike and 

Drown, 1967)* They are used by international agencies for

- I #  *-



coopering different underdeveloped countries to see which has 

greater need for aid, as the basis for a nutrient density 

index to express the nutritional quality of foods. For 

planning therapeutic diets or constitutional meals and as the 

denominator far nutrition labelling, (IUHS, 1962 and Harper, 

197*0, It provides a basis for food selection. In addition 

to being guides of human needs for nutrients, the RDA have 

become guides for regulatory agencies that are responsible 

for nutrition labelling, for regulation designed to ensure 

nutritional quality of foods and for developoent of new food 

products (Harper, 1900), They are used for assessing food 

Intake of groups or individuals (Hamilton and Whitney, 1979)*

i h )  LIM ITA TIO N  OF RDA«

Limitations of HOA are (1) Do not have to be eaten every 

single day, A low intake on a day can be balanced by eating 

more amount of than the recommendation on the next day, (2) Do 

not say that one cannot eat store of the nutrients than the 

recommended amount but do not indicate at what higher levels 

the toxic effects might arise, (3)« Do not cover minor 

vitamins and trace elements. They assume that If the intake 

of the main nutrients is adequate and the diet is mixed, the

-i 2 5 «-



minor nutrients trill take core of theoselve. (4) Do not 

allow for interactions among nutrients. (5) Zt is for the 

oral intake of the usual foods and not for intravenous 

nutrition* (6) There is no allowance for illness or major 

stress in life and 007 he affected by a variety of drugs 

(IUTJC, 1982). (7) Should not be used as the sole basis for 

assessing the nutritional status of individuals, since 

individual needs for energy and for various nutrients show 

wide variation (Dispatch, 1977)• (8) risused in assessing 

the adequacy of observed Intakes of food (tfurry, 1983),

£ .  NUTRITIONAL RF. U liU I l^ T S  OF rYflOAI WO.IKERU

The nutritional requirements of Industrial workers in 

India have assumed added significance in the recent past. As 

the industrial workers are mostly drawn from the poorer section 

of the population, their dietary and nutritional status 

naturally reflects the nutritional status of the population 

from which they are drawn. The few diet and nutrition surveys 

carried out among the industrial workers also indicate that 

the nutritional status of this group at present is certainly 

not satisfactory (National Nutrition Advisory Committee,

19G5).

-I 2 6  •»

Vllson and Hltra (1930) carried out Nutrition surveys on
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about 1,600 children of industrial workers in Assam Jute tfills 

and observed a high incidence of vitamin A deficiency* A 

survey of the diet and health conditions of plantation labour 

in South India by the Nutrition Research Laboratories, Coonoor 

revealed a high incidence of vit. A deficiency both in adults 

and children and nearly 1/3rd of the subjects examined 

suffered from mild anaemia and exhibited signs of B  complex 

deficiency* Their body weights were subnormal* In a nutrition 
survery conducted amongst factory workers at Bombay Deoello 

et.al* (1950) found a high incidence of vitamin A deficiency 

among children. Their body wiights were low and 50 per oent 

of the adult males had amtemla*

Nutrition surveys carried out by the Nutrition Research 

Laboratory in textile mills in Coimbatore, showed that the 

workers were grossly underweight* Deficiency due to Vit* A, 

was more common, but Vit B* complex deficiency signs were 

slightly loss prevalent* Diet surveys among Industrial 

workers have generally shown that though their calorie Intake 

was low in only some of the surveys all of them uniformly showed 

a diet intake which was deficient to protective factors*

Animal proteins formed a small per oent of their total protein

-* 27*“



intake (National Nutrition dvieory Committee, 1965)•

Purveys conducted by International Organisation also 

show that the bulk of working class families in under­

developed countries consume diets which are unfortunately 

deficient in Calories, animal proteins and Calcium* The 

impact of this on the working efficiency Is generally 

expressed through lack of enthusiasm, avoidance of work, • 

very Increased susceptibility to disease and consequently, 

greater absenteeism and aoddent rates* Ranaourthy and 

Dakshayanl (1962) reported that the average energy 

expenditure of poor class of people with average body weight 

of 46 Kg* engaged in heavy manual labour was 5925 Cals/day*

Zn another study, Raaamurthy and Belavady (1966) reported that 

tiie daily energy expenditure of adult men (average body weight 

44 Kg) engaged in heavy labour was 5020 Calories* forking 

efficiency and output are very much dependent on the health 

and physical fitness of the individual* Provision of 

nutritionally adequate diets for workers was quickly 

appreciated not only as an important forward step in social 

practice but also for Increasing Industrial efficiency



(Ramadasmurthy, et.al- 1983)*

‘coording to wamlnathan (1967) it la essential to develop 

low cost food products for supplementing the diets of 

Industrial workers because the rate of wage of industrial 

workers in Indie is Inadequate to enable them to purchase 

the foodstuffs required for a balanced diet. The provision of 

free meals, and snacks is of great economic benefit to employees 

and also helps to increase production by avoiding waste of time, 

Increased fatigue and nervousness which may occur when workers 

have to go outside the work spot for meals.

In India and other developing countries Inadequate food 

consumption, is mainly responsible for a reduction of the peoples 
capacity for work ( ^wamlnathan, 1967). In order to improve h  

the working efficiency and output of the workers, adequate diets 

not only in calories, but also protein, minerals and vitamins 

must be mads available (Nlrmalu and ftehta, 1983).

The effect of low energy diets on working capacity depends 

on the type and Intensity of the work to be performed, the 

composition of the diet with respect to relative amounts of 

carbohydrate and fat and the length of time allowed far 

adaptation to the diet to occur (Horton, 1982).
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m » nXRiRIITEflTAL PROCEDURE

The experimental -rocedure for the present study entitled, 

•An evaluation of Recocr^endod Dietary 'JLiowonec of XCfH (1981) 

for adult men with ' derate and heavy work* consisted of the 

following fftepel

A* election of the Areo.

B. ^election of the subjects.

C* Collection of baseline dote, from the subjects.

D. Planning and standardisation of menus using the 
Reoocmendrd Dietary Allowances.

E. Feeding the subjects and evaluation and

F. Analyuais of diets.

.(I,!.. ,9f

The subjects were select od trots the Cheran Transport 

Corporation (CTC) Workshop of Coimbatore city. This Workshop 

was selected for the following reasons. It is situated very 

no r to the College and the officials and the workers were
i

willing to extend their co-operation for the study. There 

Is a canteen in the premises of the Cheran Transport 

Corporation* It serves the workers lunch and dinner at 

subsidised rates on all the days. The availability of the
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canteen faculties could help In carrying out the. feeding 

aperlmsnts* The Managing Director of CTC was contacted

In the CTC w t a h o p  193 workers where attending to the 

work In three shifts* For convenience the subjects wore 

selected from day shift group* Two groups of ten men for 

each group were selected for the present Investigation* Of 

the two groups, one group of ten men were moderate workers 

like electrician, Tinker and Carpenter* The other ten ten 

were heavy workers like mechanic, working In under ehasls, 

tyrenan, blacksmith and hammerman* A H  toe subjects were in 

the age group of 23 to 40 years* Because of the limitations 

of resources and time only the vegetarian group was taken for 

toe present Investigation* Footers such as health, absence 

of diseases or infection and willingness to oo-eperete in the 

study were considered while selecting the subjects*

From all the 20 subjects selected for the investigation.

before starting the study and toe required permission to

conduct the study was obtained*

! OF THE 3JBJ CTSI

C* CQLLrXTICK OF BASK LIBS O T A  FRCt THT. SUBJECT Ft

baseline data were collected through
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1* * S o d o  economic « m  dietary survey

2. Pood weighlment survey and 

3* ssossaeat of mjrtrltlooal status*

Since food consuBptlon is lnfluenood by various factors 

Ilka soelo economic status, education, type of dietary pattern, 

type of occupation, religion, availability of tine and place 

for food preparation and daily Deal pattern (Thinaaycena 1983), 

the soelo eoonoclc background of the subjects vas collected
N

using •  questionnaire as given in Appendix X*
*

2 .  FOOD WEICHKEHT SUKVEYl

To asoertaln the nornal food habits of the population,

in depth nutrition surveys should be conducted in which

individual food lntaken are measured (Darke, 19815« Hence a

three dry feed vel^wrnt survey ess carried nut to find out «
their norcal food Intake pattern* For this purpose, five 

members from eceh group were randomly selected and three days 

food welghonnt survey vss carried out* This was conducted both 

at hooe and at the CTC canteen, slnoe their afternoon lunch vas 

provided in the canteen * The total weight of the raw foods used 

for cooking, the total weight of the eoofced foods prepared and



1

-I 33 *-

the amount of cooked food oonsuaed by the subjects were weighed 

accurately for three days* The food waste and the food 

oonsumed outside were token Into account while conducting the 

survey* FVoo the consumed quantities of cooked food0 the row 

food equivalents and the nutrient Intake were calculated using 

the Food Composition Tables of the ICKR (1984)*

A33S3JSWT OF NUTRITIONAL JTAXUSx

The body weights of all the subjects selected for the 

study vmr* awarded using e portable balance correct to 0.1 Kg* 

For all the subjects, their blood haemoglobin level was estimated 

using the oyaranethaeooglohln method (Verley, 1980),

Dm FLAtJT^IiG A8P 3TAHDARDISATI0K OF I^BOS U3IKG THE RSOCH ENDED 

mSTART ALLOWAMCSfi

Three days menu was planned for the two groups of selected 

moderate and heavy workers consuming vegatarian diets using 

the food allowances given by the 1(2-31 (1981) (Table X),
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TABLE -  I

BALANCED D IS IJ F0=. /J3ULT Kbll»

Federate work 
(VegetarlaA) 

(gns)

Heavy work 
(Vegetarian) 

(gns)

Cereals 475 690

Ibises 80 80

Green leafy vegetables 125 125

Other vegetables 75 100

Roots acd Tubers 100 100

Faults 50 3f)

Milk 200 200

Fats and Oils 40 50

3ugar and Jaggery 40 55

Groundnuts •a. 50

While planning the three days nenu, cost of foods, their 

normal food habits, seasonal availability of foods, convenience 

of preparation, likes and diellkaa of the subjects were taken 

Into aocount as suggested by Devadas end Eaawaraa (1975)* The 

nutrient content of all the diets thus planned were calculated 

using the Food Composition Tables of the ICTR (1904)*

The recipes Included In the planned nanus were
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standardised In the laboratory. Peckham (197&) states 

that a standardized roolpe Is one in which the amounts and 

proportions of the Ingredients and the methods of preparation 

will consistently produce a high quality product.

S .  EVALUATION OF THS HflWS THROUGH F 5 t lM C «

The whole day* a menu planned according to the RDA were 

tested on the two groups of workers selected. The food for 

twenty workers was cooked separately In the canteen itself 

and served. The Investigator was present in the canteen 

throughout the six days during weighing, preparation and 

serving the food. Eaoh subject was fed weighed quantities of 

Oil the Items for a period of Six days, ^ne first three days 

were considered as adjustment period, while the next three 

days were used for data collection and the menu used for 

three days adjustment period was repeated for the data collection 

period. The menus were prepared by using the best methods of 

preparation by minimizing the cooking losses, and appetising 

and palatable dishes were served. During the experiment, all 

the raw Ingredients were weighed and supplied for cooking by 

the Investigator.

After cooking the food, the weight of total cooked food
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was found out and the amounts to be served to each subject 

was determined. Weighed quantity of foods were served to 

the subjects for all the meals. The quantities initially 

served, to the subjects exactly met the I O R  recoc mended food 

allowances. When any extra amount was revested, weighed 

quantities were given and the plate wastes if any were 

also noted.

During the experimental period, the subjects were 

lnstancted not to eat any food item outside other than what 

was supplied to them.

F. ANALYSIS OF DUETS*

The whole day diets prepared for feeding were analysed 

in the laboratory for their nutrients namely proteins* iron, 

calcium, phosphorus, vitamin C* Thiamine and Riboflavin.

•* <
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IV, RESULT:; ATO DISCUSSIONS

The results of the present study entitled *An evaluation 

of the Reooonended Dietary Alloeances of XCfH (1961) for men 

doing moderate and heary work" are discussed under the following 

heads*

A, 3 o d o  eoonocdc background of the selected subjects
B, Dietary pattern of the selected subjects

C, nutritional stutus of the subjects studied 

Du Menus prepared for the study

K» Nutrients supplied by the planned nanus

F, Analysed values of the planned diet In comparison with 
calculated values for the selected nutrients and

0, l ean food and nutrient intake by the selected subjects,

A, opclo eoonocAc background of the selected subjects*
*

The soclo economic details of the selected subjects are 

given In Table9II 9 and the format used Is given In Appendix-1,
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TABLE - II

SOCIO Economic DETAILS OP t h e  s o e c t e d  s u b j e c t s

S.No. Details Ho* of subjects Percentage

1. Ago la years

2 5 - 3 0 7 35

3 1 - 3 5 5 25
*

3 6 - 4 0 8 40

2. Education

riddle Softool 5 25
High School 15 75

3. Type of fQcdly

nuclear 15 75

Joist 5 5

4. Size of the family

Less than 2 members 3 15

3 to 9  members 15 75

6 to B  members 2 10

5. Income/month in Rs*

Less than 600 1 5
601 to TOO 7 35

701 to 800 3 25

800 and above 7 35

6. Marital status

Harried 70 50

Bachelor 10 50
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Out of the 20 subjects selected for the study a majority 

of theca (4o per cent of then) were from the age group of 
36 to 40 years,

Seventy five per cent of the subjects had education upto 

high school and only twenty five per oent had studied upto 

middle school* Among the 20 subjects 30 per oent were married 

and 30 per oent were bachelors. Majority of the subjects 

come from nuclear families and also their family sise was 

small (i,e) within the number of three per family.

The total monthly income of the families of the selected 

subjects ranged from Rs. 300 to above Rs. 800, However only 

fire per cent of the families had an income below Rs«G00 /  month 

which shows that they do net belong to very low income.

The expenditure pattern of the families is presented in 

Table I H .
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THE EXPENDITURE PATTERN OF THE FAT JLIES OF THE SELECTED
SUBJECTS

Item
Range of expenditure 
(Percentage of total 

Income)

Number of 
families

Percentage of 
families

Food 4 1 - 5 0 5 25

51 -  60 5 15

5 6 - 7 D 5 15
71 and above 9 45

Clothing 0 - 5 6 50
6 - 1 0 8 40

11 and above 6 30
House rent 0 - 1 0 4 20

1 1 - 2 0 13 65

20 and above 3 15
Education 0 - 5 14 70

6 - 1 0 6 30

I’cdlelne

n1o

20 100

6  and above — —

Fuel, light

n1o

5 25
6 and above 15 75

Transport 0 - 5 20 100

6 and above — —
Others

n1o 20 100

(Pan ouporl tobacco
and drinks) 6 and above



The income of the families was spent on various items 

such as foody clothing, shelter, etc*

A majority of the families (l»5 per cent) spent more than 

71 per cent of their income on food. This vas because of 

their low ineome level. When the income vas higher the 

peroentage of expenditure vas lesser for food vhlch vas 

observed in 25 per cent of the families.

Decause of the residence in city areas 63 per cent of 

them spent 11 to 20 per cent of their income on house rent. 

Only 13 per cent of them spent more than 20 per cent of their 

Ineome for their houses.

The fact that 30 per cent of them spent 6 to 10 per cent 

of their income on education indicated that their family 

members vhere given education at higher levels, Zn general 

the expenditure pattern indicated that they did not hove a 

very lov living standards of life.

The expenditure incurred on cereals by the selected 

flnllles is given in Table IV.
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EXPENDITURE INCURRED ON CEREALS BT THE SELECTED FAMILIES
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S.No.
Bor cent of total 
food expenditure

No* of
families

Percentage of 
families

1. Less than 50 13 65

2* 5 1 - 6 0 5 25

3. 6 1 - 7 0 2 10

A na^orlty of the families, (65 per cent) spent only less 

than 50 per cent of their total f o d expenditure on oereals 

completely and also their eoonordc status was slightly better 

off* The remaining 95 per cent of the families spent more 

income (51 to 70 per cent) on cereals* It might be due to 

their dependence on oereals for the bulk of the diet as coooonly 

observed in most of the diet surveys among the very low 

inoooe groups*

The expenditure incurred on food groups by the selected 

families is presented in Table V.
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T A E L L - f ,

EXPENDITURE INCURRED ON OTHER FOOD GROUPS BY THE SELECTED

f a m i l i e s

Item
Nil

Food expenditure la par cent

6 - 1 0  11 -  15 16 -  20

Halses —

Leafy vegetables — —

Other vegetables —

Roots and Tubers —

Oil and fat —

Sugar and Jaggery —

Fleshy feeds/eggs —

Milk and milk
products —

Prepared foods 65

Beverages — -

— 35 65 —
100 — — —

35 65 — —

65 35 — —

15 75 10 —
100 — — —

10 40 35 15

25 25 50 —

25 10 — —
100 MM* _ _

The foot that 65 per cent of the families spent atleast 

11 to 15 per cent of their food expenditure on pulses 

indicates that the requirement of pulses may be fulfilled 

partly if not satisfactorily*



t 44 s~

The expenditure on green leafy vegetables which was
pi*.

only within per cent of their food expenditure indicated
a.

that the inclusion of these vegetables were not upto the 

satisfactory level. When oocapored to the green leafy 

vegetables the expenditures on other vegetables and roots 

and tubers were found to be acre.
*

Fifteen per cent of then spent 16 to 20 per oent of their 

lnooae on fleshy foods, Fifty per oent of then spent 11 to 15 

per oent of the food expenditure on milk and silk products. 

Bretrthough a majority of then (65 per oent) spent 1m s  than 

five per cant of the food expenditure on prepared food items it 

was very discouraging to note the poor quality of the prepared 

foods purchased by them.

1) Daily menu

The daily meal pattern of the selected Individuals is 

presented Sn Table VI.
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TAELS VI

DAILY KSAL PATTEHK OF THE 3BXCTSD INDIVIDUALS

—— — — — —— —  ■ ■ ■ ■ ■ ■  ■ ■  i ■ ■ ■ ■ ■ ■ ■  ........................ i.

Meal Timing Meal pattern

norning Coffee, left over rice and butterailk/
IdU/Dosol/Uppuma etc.

Noon Rloe and Camber, Rorlyal, EUttarnJLlk/
Rloe, Hillljwntu> buttarmilk/sooe mixed 
rioe-Tooato rloe, dhol rloe9 rtillyotharal, 
curd rice with pickle and vegetables.

Evening Tee

night Chappathl/Dosal/Uppuna etc./lloe and
Rasas,

There was not such difference In the menu pattern of the 

selected families, A H  of them had only three meal pattern and 

forth* evening they just had either a cup of coffee fl# tea,

2, Moan food Intake,of the selected subjects through the home 

and canteen diets.

Three day food weighoent survey was carried out on five 

subjects randomly seleeted from each group of moderate and 

heavy workers. During this period of survey the workers had 

two meals at home and one meal In the canteen, which was their 

regular reaction «f food Intake,



The oean food consumption of the selected workers through 

the hose and canteen diet Is presented In Table VIZ with the 

Individual values In Appendix 2*
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Except the fruits 4X1 the other fooda were below the 

Reeosrertded Dietary Allowanoea in the diets of selected 

subjects. The main reason for the increased consumption 

of fruits was due to the inclusion of tomotoes In most of 

their preparations and not due to the consumption of other 

fruits. The highest percentage of deficit (92.80S) was noted 

in their Intake of green leafy vegetables which is a oommon 

problem in India. This was due to their ignorance regarding 

the importance of green leafy vegetables in good health.

The next food which was deficient was Bilk and Bilk
-r

products (89.9$ and 71*990 followed by pulses (61.2$ and 

48.79$) Indicating a deficient Intake of good quality protein. 
The siain cause for this is the high oost of milk and pulses.

Fata and oils were deficient to about 92.9 to 44 tier cent 

and cereals to about 16*42 to 97*93 per cent. The least 

deficit waa noted with regard to other vegetables (9*33$)# 

but for heavy workers* the deficit was to about 39 per cent.

In general the deficit was meagre with regard to other 

vegetables and cereals because in the dietary pattern of the 

low income families cereals form the bulk of the diet.

-I 48 l~

Roots and Tubers were deficit to about 90 par cant
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5> Keen Butrlent intake thrcwfr hone eedcant^diets:

The following table presents the .nean nutrient Intake

of the noderate and heavy workers assesed through three day 

welGhnent survey and their Individual values presented in 

Appentix 3.
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The deficiency observed In the intake of different foods 

was reflected In the intake of nutrients also*

Inspite of reduced Intake of green leafy vegetables the 

calcium and iron Intakes were more because of locluolon of the 

cereal ragl In their hone diets which Is enoouraglng. Cue to 

the deficit of green leafy vegetables* pulses and milk and 

rrdlk products the *B* complex vitamins wore lesser than the 

recommended allowances* Because of higher Intake of tomatoes 

and other vegetables the asoorbic a d d  oontont of the diet

was high when calculated* However this nay not be true If
*

the diets are analysed for vitamin C  nalnly due to the 

eooidlng losses*

The highest percentage of deficit was noted with B 
carotene because of lack of green leafy vegetables and d l k  

and Bdlk products*

Thus the hone diets of the selected subjects wore 

deficient In nost of the nutrients like calories* protein*

- i  51 * -

B carotene* thiamine* riboflavin and niacin.



C. Nutritional status of the a u M t eta otudiost

All the 20 subjects selected for the study wore Dree 

Dram diseases or obvious deficiency signs. Their neon 

body weights and blood haemoglobin levels are presented 

in the Table IX

TABLE -  IX

IXAN BODY WEIGHTo AND HAB10GL0HXN LEVELS OP SELECTED

•I 52 s -

SUBJECTS

Details Weight (Xg) Haemoglobin level 
(g / 100 nl blood)

Moderate workers 55*1 11.69

Heavy workers 6fe.6 15.45

Normal 55.0 13

The ooderate workers had s lower blood haemoglobin 

levels (11.69 g/100 ml) when coopered to the heavy workers 

<13.65 g/100 ril).

p- KiitniA ™*epared for the study:

Three days menu planned for ooderate and heavy workers are 

presooted in Tables X  to XV.
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TAELB'» X

Ist DAY MEHU FOR A KAH DOIBG KOPBRAIE WORK

renu Ingredients used
+•

Chappathy 
dial riaslyal 
Coffee

Rloe
Drln^al sambar 
Carrot poriyal 
Aralheeral masiyal 
Rasam 
Curd

Coffee 
Biffed rloe

Whesr flour - 130 gas.
Red gram dhal —  40 gns* 
i*igar -  2D gas, milk *  25 gas*

Rice •  173 gas.
Rod grea dhal —  35 gas, Brings! —  25 gms. 
Carrot -  40 gas*
Araiheetoi -  125 gns*

nilk -  75 gns.

F ilk m  25 gas, Sugar «• 2D gns. 
Biffed rloe •  30 gas.

Toasto rloe Rice —  130 gas. Tomatoes •  30 gns*
Curd rico Curd (milk) •  73 gas*
Ridge gourd poriyal Ridge gourd *  30 goo*

For the whole day use 3 ©a of bengal 
firae and 2 gm of curry leaves were 
used for seasoning* Used 10 gas of oil 
for breakfast, 20 gas of oil for lunch, 
and 10 gms of oil for dinner in the 
preparations* For the whole day GO gns 
of onion was used* 10 gas in the 
breakfast, 30 gas in the lunch end 
20 gms in the dinner*



TAELE - XI

IInd DAY FJ2JU FOR A KAN DOING MODERATE WORK,

I'enu Ingredients used

Wheat FUxvai Uppuoa
Chutney
Banana
Coffee

Wheat Ravai - 150 gms 
Roasted Bengal gram - 13 gms. 
Banana -  50 gms,
Cugar * 20 gms, Milk - 23 gms.

nice
Hour Kosucbu

Rice •  175 gms
Curd (milk «* 73 gms), Pumpkin •» 20 ©as. 
Red gram dhal •  3 gms.

Rasam
Amaranth porlyal Amaranthus *  123 gms.

Coffee
Tapioca
Groundnut
£UW2C=

Gugar -  20 gms, *vH k  •  23 gms. 
Tapioca —  60 gms.
Groundnut •  23 gms.

Rice
Ladies finger 
Gombar
Latilab poriynl 
Rasam

nice •  13Qgms,

Ladies finger ** 20, Red gram dhsl —  50 gets, 
Lablab —  33 gms.

Curds Curds (milk •  73 gms),

For the whole day used 3 gms of Bengal gram and 2 gmo of 
curry leaves for seasoning purpose.

Used 20 gms of Oil for breakfast, 10 gms of Oil for lunch 
and 10 gms of Oil for dinner.

For the whole day AO gms of onion was used 10 gna in the
breakfast 20 gos In the lunch and 10 gms In the dinner.
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TArLK «» XII
IIIrd DAT MENU FOR A MAN DOING MODERATE WORK.
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Menu Ingredients used

Breakfast:

I d U Rice •  150 gns* Black gram dhal •  AO gns*

Coriander chutney Coriander leaves •  79 gns

Coffee Sugar -  20 gns* Milk •  25 gns*

Rice Rice —  175 gns*

rrin^al Euilgugiobu BTin^al •  25 gns* Tamarind -  15 gns*

Amaranth poriyal Amaranth •  50 gns*

Carrot salad Carrot -  500 gns*

X & * -4

Green gram sundal Green gram •  35 gns*

Coffee Sugar •  20 gns* Milk •  25 gns*

Dinner:

Lime rice Rice —  150 gns* Litas *  50 gns*

and eurJ rloe Curds «* (nilk) 79 gns*

Cluster beans poriyal Cluster beans —  50 gms*

For tbo whole day used 3 gns of Bengal gras and 2 gma of 
curry leaves for seasoning purpose used 5 gas of oil for 
breakfast*5 gnus for Tea, 15 gns for lunch and dinner for 15 gna.

For the whole day 50 gme of onions was used 20 gns for
lunch, 15 gns for Tea and 15 gns for dinner*



TAELE -  XIII

Ist DAT MENU FOR A MAN DOING HEAVY WORK*

•5 56 t-

Menu Ingredients used

Chappathy Wheat flour -  150 gas

Dhal nasiyal Red gran dhal «• 40 gns*

Coffee Sugar —  25 gats, Milk —  20 gns*

Lunch Rioe *  250 gns*

Erin^al saobar Red Cron dhal -  35 gns, Brin^al m  25 gns,

Rasact — —
Carrot porlyal Carrot -  AO gns*

Araikeerai I'aslyal ralhwral -  125 sea*

Curds CUrds (Milk) -  75 gas*

Coffee Sugar —  30 gns, Milk -  25 gns*

Puffed rice Puffed rice •  50 gns*

Groundnut Groundnut -  50 gns*

Dinner:

Tooato rioe Rice *» 200 gns, Toootoes •  30 gns*

Curd rice Curds (Milk) -  75 gns*

Ridge gourd porjyal Ridge gourd *  75 gee*

For the whole day used 5  gee of Bengal gras dhalv and 2  gma 

of curry leaves, for seasoning purposes*

Used 20 gpa of Oil for breakfast, 20 gns in lunch and 10 gns 

for dinner*

For the whole day 60 gets of onion was used, 10 gns in 
breakfast, 30 gos in lunch, and 20 gee in dinner*
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TABLE -  n r

IX** DAY I'-EHU FOR A KAH DGII3G HEAVY WORK

Menu Ingredients used

Uppuaa
Chutney
Coffee
Banana

Wheat Ravai •  200 gas.
Roasted Bengal graa dhal «• 25 gas. 
Gugar •  25 gas. Milk •  25 gas.
Banana •  30 gas. ;

Rice
Hour Kozuabu

Rice -  25c gas
FUapkln -  20 gas. Red graa dhal —  5 gas. 
Curds (Milk —  75 gas)

Rasan
Amaranth Porlyal Amaranth - 125 gas.

Xtt>
Tapioca
Groundnut
Coffee

Tapoiea •  Go gas.
Groundnut •  50 gas.
3ugar -  30 gas, Milk •  25 gas.

Dinners

Rice Rlee •  200 gas.
Ladies finger soaber Bed graa dhal •  40 gna. Ladies

finger -  30 gas.
Rasea
Lablab Poriyal lab lab *  50 gas.
Curds —  Curds (Milk)* 75 gas.

For the whole day used 10 gas of Bengal graa dhal and 2  gas 
of curry leaves for seasoning*

Used 20 gas of Oil for breakfast, 13 gas of Oil for luaeh 
and 15 gas of Oil of dinner.

For the whole day 40 gas of onion was used, 10 gas in the 
breakfast, 20 gas in the lunch and 10 gas in the dinner.



TABLE - XY
IIIrd DAY FJ3IU FOR A KAR DOING HEAVY WORK.

Menu Ingredients used

Xdll

Coriander chutney 
Coffee
Lunchi

Rice
Urlnjal Flilikuzuobu 
Amaranth Porlyal 
Carrot salad 
Rasas)
Curds

Isa1
Green gran sundal 
Coffee

Rlee *  200 gas* Black gran dhal •  
bo gns.

Coriander leaves v  79 gns*
3ugar •  25 gets, Milk •  25 gna.

Rlee -  290 gros.
Brln^al —  bo gas, Tanarlnd -  19 gns. 
Anaranth -  90 gns*
Carrot -  90 gns*

Curds (nilk) —  79 gas*

Green gran dhal •  99 gas 
Jugar •  90 gns* Milk •  29 gns*

Line rloe Rloe •  200 gas* Line —  90 gns*
Curd rloe Curds (Milk) •  79 gnu.
Cluster boons porlyal Cluster beans •  90 9 ns*

For the whole day used 9  gns of Bengal gran dhal and 2 ges 
of curry leaves for anesenlnc* used 9 gns of oil for breakfast 
and 10 gns of oil for tee (Sundal) and 29 gns Oil for 1 until 
and bo gns oil for dinner*

For the whole day 90 gns of onion was used* 20 gns for
luneh* 19 gas for Tiffin and 19 gns for dinner*
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Based oa the food allowaaces of ICMR (1981) , the aeaus

were planned with tha inclusion of all food groups. Considering 

the existing meal pattern* seasonal evdlability* cost time 

available for cooking* facilities available for cooking* and the 

likes and dislikes of the selected subjects* the planning was done In 

such a way that the total quantities of different inquadiants 

used in a day were similar to the Recommended Daily Allowances 

given by the ICMR (1981) •

Since the ICMR (1981) has not given any recommendation for 

fruits the 1968 recommendation for fruits has been used through­

out t h e  study. Regarding t h e  use o f  oil and seasonings, whole 

days allotments were weighed out and k e p t  separ ately. They

were distributed among the preparations a3 par the requirements.

For both the moderate and heavy workers the same menu

was followed but for the increased quantities of some of the food
o-groups like cerels* other vegetables* fats and oils and sugar

and jaggery* Groundnuts were given only for the heavy workers

as per the allowance. The total cost of a  days menu was worked out tP° t>*;

Rs. 5.70 for moderate workers and &.6.30 for heavy workers*



> *

The Umatigator «Jmd to supply the foods of good quality 

at aotls siaco pal stability aad appeareace of owaia foaesd the 

two aaia factors oa which ths eoasdaptioa patterns of aa 

iatividual is based*

rfhaa coopered with thalr aonial aoau patters ths aewly 

pleased naaus laclurtad aors amber of itarns for sample aa

additioaal vogetaMa ia luaeh as wall as diaaar and saaeks

dorlag toe tiee

*• m^KUrnta sgppliad by ths olaafrad asaus »

Ths m m  autrlasts supplied by tbo plaaaod diets is 

p rasas tad ia Table XVX with the details of caleulatioa ia 

Appeadix 4 (a to f)«
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V

The abova table slnm dearly that tha thrta days o m h i

pleased for tin two categories of people supplied aar* thaa
\tha Racoaraoedad Allowoaeos of teutrioats* for tha two groups 

studied* rha a apply of all tha autrleata wars fouad to ba 

la ascoasj axcopt riboflavin wh oh was dafIciest to about 

0 to 22.

Tha caloric coataat of tha moderate wortears was fouad 

to ba la excess but it waa slightly da^f iolaat (1*6 par coat) 

la tha diet of haavy wacteara* Tha protaia coataat of tha diet 

was greater to an extant of 54*6 par coat* the excess amount 

Of calcium varied from 129 to 150 per caat la both the diets* 

?ha iron coataat was greater them tha RDA to aa exteat of 299 

par coat*

Amoag tha water soluble vltamiatf* vltamia C* coataat was

greater thaa tha thlamlae aad aiacla coataat* But this might 

ba loat durlag tha praparatloa aad eooklag of foods* Thlamlae
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lavalf were dig bar from 6 to 32 per coat t h u  that of tbs 

rocjmaondad U I o k m s o * Miaelt w s  also higher to to 

ox toot of 35 par coat that tbo roiulrod quantities* Thus

tbo p l u n a d  dlota w r a  satisfactory la ail tbs autrioats except 

for riboflavin*

*• Analysed values of tbo planned diets la coaparlaoa with tha 

cslcalatsd valuss far tbo selected autrloats. I_____

Five grass of ail tbs reeeipes prepared la tbo dlota during 

tbs food lag axporJmoat w a n  bom ogaa load la tbs laboratory aad 

tbs samples wore analysed for tbelr proto la* ealcltn# lfaa# 

thlaalso* riboflavia aad vitamin C  contents*

latar tbs values vara calculated for tbo quantities of 

one day’s diet for all tbo three days for both the groups*

Table XVXX gives tbo results of tbs analysis in 

comparison with tbo calculated values with tbs details la

Appendix 5  aad 6*
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TA3L3 XVII

fW IR ir iV i VUAJo QP ?HS PLAttfuD M iJIUS AS ,\5liLYi3D Ztt TIC LABORATORY 

IS CJrtPARISQrt WITH TH3 CALC'JIA.’HO VAUJS3.

■ 9 B 3 « 9 ^ 0 a 0 ^ ^ i  J O J =*0-0-3-0-0-Pro tala ̂ alolon iroa rhlaniaa *ibo£lavia Vltaaia C 
ootails $** tag) tog) tog) bag) tog)

■O —O—O—0 *10 »><K W 30 » 3 a Oi«0<»0»<)l» > 3 » i ) a 9 B a a a 3 0 w y i ^ y i o » a a » a o a j^ o a > a » ^ a o

Hodarata uornars
Aaalysad 66*6 936 60 1.98 0.97 16

Calculatail .Vstuid 
^<5d S f a r a o o e  

par cant
6 9 1030 72 2*37 1*30 120

—2.4 •92 •12 -0.29 -0.41 -104

dlffareaee • L i ■3*3 -16.6 -12.77 •30 -  63

Haavy worterx
Aaolyaad es 1017 6 9 .6 2.35 1.17 18

Calculated Aaauai 8S U2S 79.9 2*937 1.49 12S
ftt/WiAV
difference+■ •3 - l o e •10.3 -0.687 -0-32 -107

Par cant
difference -3.* • 9 .9 •12.6 -19*9 -22 • 86



Zt was noted that all tha voloao obtained la the laboratory 

wort lower thaa tha calculated values* Za protein* 2*4 ga 

difference was acted* la ealcltsa 92 ag to 102 ag difference* 

lroa 12 ag to 10 ag differences were recorded* Za thlaalaa

0*29 ag to 0*59 ag difference was aotod* Za ribaflcvlo

0*41 ag to 0*32 ag* was aotad* riwra was a greater loss la

Titanla C* l*a about 104 ag to 107 ag*

The reasons for the decrease la outnreats oa analysis 

night be dua to the factors such «a tha variety of foodstuffs* 

the losses la the preparation of foods* cooking of foods* 

serving of foods* and aore thaa these during analysis itself*

Thus due to thase factors the nutrients eight be lesser oa 

analysis la esaparlsloa with the calculated values* However 

as the nutrient supply of tha diots were greater than tha RDA all ft 

these would have beea easily compensated and the fulfilment 

of the nutrient requirement would sot beea effected*

I
9* Mean food ead nutrient intake hr the — laa^| J ^ y

0During tha feeding eaperlaeet (l*e after allwlay three 

days adjustment poriod* The subjects were served the

-« 65 i-



recaaaaaded tf fotltlas of eooksd foods for each ntl«

Thay wars peroltted to waste the extra food served aad at tha 

time extra servlags of aay ltaas »3ra sanrad as desired* 3ut 

all thaaa v a n  recorded carefully for each autojact dor lag

all seal tines oa all the three days* The saaa food la take

of the subjects la caaparlsioa with *DA la pres sated la Table

XVXXX with the individual values la Appendix 7 aad 8*



m
m

 r
o

u
o

 c
o

k
u

u
m

p
t

io
m

 g
r 

ih
s

 m
ya

ĵ
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Xn the oareal e o n s ^ f t i M  there wee e deficit of 8  per oeot 

in the eeee of noderote workers end 9«4 per cent in the ease of 

heavy workers* Thus la both the groups the euhjects were net 

able to ooneowe the reeonoandad allowances of oereele*

Though in both the groups the pulee eooeuoption was 

lesser then the RDA it was greater by Moderate workers* This 

sight be due to the higher intake of eeroels aod Inclusion 

of ground outs in their (heavy worker9 s) diets*

Green leafy vegetables i

Eaoept for e very little aaount of deficit the subjects 

were able to ooneuoe the RXM of green leafy vegetables in 

their diets the shortage was frees 3*97 to 3*6 per oent in 

which is not a reoarkable quantity*

Other vegetables:

The oonsunptlOQ of other vegetables by the heavy workers 

was leaser than that of the Moderate workers, which is proved 

by the hi^ier par oeotage difference (15 per oent) in the^

- -inyjir.
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heavy workers as against (5*3&) the difference In the ease 

of moderate workers*

The serving of roots and tubers were also found to be 

high in both the groups as they were not able to ooosuae 

around 10 per cent of the RDA*

With regard to the consumption of fruits only one to 

two grams of fruits was lesser than the RDA In both the groups* 

This was mainly due to the Inadequate cereal consumption in 

which the fruits like tomatoes and lime were mimed on two 

days diets. Zf this could had been given separately this 

inadequacy would not have been prevalent*

and nilfc OTfttfite*
The edlk consumption was adequate In both the groups 

as per the RDA* This might be due to the practice ef coffee 

consumption and adequate eurds by the selected subjects*

Fata and Ollai

The oonsunptlon of fats and Oils was slightly lesser 

than the RDA la both the groups with a range of-4 to -5 gms*



It was observed that in both the groups the oen 

consumed the entire quantity of sugar recommended, This 

might be due to the praetiee of coffee intake.

From the quantities of various foods eonsuned by the 

subjects the intake of nutrients were calculated. The 

values thus arrived at are ooopared with ADA in Table XXX, 

with the individual values in Appendix 9 and 10*
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C,OMPAR.ison Of  M ea n  P^uta.i£nt  I n t a k e  B y  

Moj>e*AT£ A ms H e a v y  U o z . * e x s  M ith RDA
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Though the food consumption of the subjects was not 

very adequate It was surprising that the intake of almost 

all the nutrients except riboflavin and little amount of 

evergy were excessively oonsumed by the subjects. This is 

mainly due to the fact that the planned diets were having 

a high content of nutrients.

The excess observed in protein intake ranged from 16 to 

62 per cent in the moderate and heavy workers. The deficit 

was around 6  to 14 per cent in the two groups.

Both the minerals, calcium and iron were high in both 

the groups.

?he B  carotene content was also high la both the diet 

groups ranging from 83 to 84 per cent which is very encouraging. 

Ribofl^vl* >»« deficient in both the diets from 12.6 to 39 per 

oent which is a considerable quantity. Because this was 

deficient in the planned menu Itself the chance of 

deficiency in the consumption had also increased. It is 

interesting to note that the other two B  complex vitamins, 

thiamine and niacin were also consumed more than the 

recommended quantities. The Increase was found to be



f n i  25 to 36 per oast la thlaralaa and 20 aad 33 par cant la
0>_

alec I n .  r i a  vitnla C w»t also gratar ttaa that of t t a  RD\0 

The iaeratf# was 122 to 134 per coat* aut one cannot ha vary 

much satisfied with tbs increased amounts of watar soluble 

vitamins. Howovir after allow lag for cooklag losses one aay 

get aa adequate quantity of thaau nutrients.

Based oa tbs foregoing diseussloos it could oe concluded 
that the moderate and hoevy workers la Cheraa Transport 

corporatloa wore not able to consume all foodstuffs as per 

tbs reoaanaded allowances. However the quantity of foods not 

consumable were vary little i*e a  maximum of 16 per cent*

The highest percentage of deficit was noted with pulses 

(12*5 to 16*15 per coat)* Next was fats and oils1 per cent 30# 

roots and tubers 10 to 12 per cent, cereals 8 to 9*4 per cent 

fruits 3*3 to 6.6 per cent and other vegetables from 5*3 to 

15 per cant. The deficit was found with regard to roots and 

tubers sad other vegetables aalaly because these foods wore 

Incorporated In either cereal or pulse preparations only# 

otherwise these would have beea consumed. The subjects wore 

able to consume the required quantities of milk sad sugar and

- i  73 * -

jaggery,



Gvea though there was a slight deficiency la the 

consumption of vmrloua foods when coapnrad with the poeommoaded

allowances, the autrloats ware found to be sufficient because of 

higher autrleat eoataat of the diet* thus easuriag the quality 

of the menus* Che slight deficient/ la the quantity may aot 

affect the nutritional status of a  parson*

rhough the results of the weighaeat survey showed 

daflciaat latake of all the foods as well as nutrients, through 

their routias diets the feodiag experiment has proved that they 

would coesuae slightly more foods provided their economic 

conditions are Improved sad adequate* Nutrition education 

need to be imparted for the proper seleetloa aad preparation 

of food stuffs*

•i 7* «-
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Summary and Inclusion



V.SUMVJtY ADD CONCLUSIONS

Xa tit« p m int iaveatigatioo "An evaluation of

the Racoramndad Dietary Allowances by l o t  (1991) for nan doing 

moderate and heavy wort* bad the m i n  objective of tooting the 

adequacy of the rnoommandert food allowances ofXOfl for non doing

The nutrient contribution of b e  reooonanded diets was also 

studied fbrite adegeacy*

diets based cn the RCA for foods* Tbs calorie end nutrient supply 

of the planned diets w ere calculated* The three days neon were 

standardised in the laboratory* The cost of one day*s nenu was 

worked out to be ts*5*70 for nodarats sorters end »*G*0O 

£or heavy wosSaxs.

The groups of 10 nan eedi* from Cheraa Transport Corporation 

of coisfeetore ware aelected for t «  feeding experiment* The bees 

line date were eolloeted from the selected men through socio 

economic and diet surveys as well as food weighnent survey* They 

were fed with the standardised nsau for a  period of ala days 

giving freedom for food wastage as well as consumption of antra 

quantitive of may item served* Records of their intake were 

maintejned for period of lest throe days leaving set adjustment



poriol ofthrtc days la the beginning* Their a m t  fooe Intakes 

e a l e j l s ^  aryl conpurod against t*e RUV* The prepared 

aerrjs were also analysed in the laboratory for protein* calcium 

iroc* thiamioe riboflvin and vitamin C*

The following were the results

1* Ths total monthly insane of the selected men ranged from 

Kj*600/~ to atavo rjtBOOA. A  eejority of ths families (60P>) 

spent fO to 80 per cont of their income on food alone* 

h majority of the families (6S») of then spent only less than 

SO pear cent of the total food expenditure on cereals* The 

fact that 6S per cent of the families spent atleast 11 to 15 

per cant of their food expenditure on pulses indicates that 

the requirement of pulsos may be fulfilled partly* The 

expenditure on green leafy vegetables which was only within five 

par cant of their food expenditure indicated that the inclusion 

of these vegetable were not upto the satisfactory level*

S* The results of food weigtnent survey Indicated that 

aweepfc the fruits all the other foods were below the RXh 

in the diets of selected subjects* The sain reason for 

the Increased eonausption of ftuits was due to the inclusion

- i  76 i-
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of tomatoes in cost of their preparations and not due to tha 

consumption of other fruits* When the nutrient Intake w i  

calculated on thafaaeisof the basis of tha food veighnant survey# 

the highest percentage was noted with p* carotene and tie 

other nutrients that were deficient were calorie# protein# 

thiamine# riboflavin and niacin# The reason for the adequacy 

of tha minerals vers rminly due to tha inclusion of sag! and 

other eooal in the diet*K

3* When aanpared with the normal w a n  patters of the selected 

nan# the planned nanus bad nore masher of items in all the four 

neals of the day and the planned nenus ware balanced Whet 

eotffNueed to the hone foods#

4* The plajoad nanus were found to supply more than the JtQA
Q- o

of all the sutrlnta accept ing ribflevin which v n  tcm C taw be 

cc^sirte?*tly deficient is ell ths plsnnvd dies* The calorie 

was defldt te an extant of 1*6 per cent for heavy workers and 

tare per cent for soderate workers* The protein# cnlcte; and 

iron contents of the diets for moderate and heavy workers wore 

found to be in escosa to an extent of 35 per cent and 54*6 per 

cent# 133 and ISC per cent# aad 359 and 399 per coat respectively* 

The m p p l y  of 9 carotene was greater to aa extant of 83 and 135 

per cent and for vitasdo C# 15C per cent ascsss when ec^orsd

to R m *



5* vfhen the prepared diets were analysed in the laboratory 

for protein, calcium, iron, thiamine, riboflavin and vitamin C  

all the values were either tnan the calculated values indicating

the cooking losses as woll ms varietal differences,
fi.

6, With regard to the consumption of menu the folcwlng were 

observed,

(a) Zn both the moderate and heavy workers the cereal and 

pulse allowance* of tirA was greeter thn their normal eating 

capacity. The deficit of cereal consumption was 6  m *u 9 per cent 

and the deficit of pulse was 12,5 and 16,2 per cent in moderate 

and heavy workers,

(b) The quantity of other vegetables, roots and tubers, green 

leafy vegetables, fate and oils were found to be slightly excess 

with very minor deficits in their diets. The deficit ranged 

from 3*3 to 12 per cent. The mein reason for the deficit is due 

to inadequate Intake of cereals end pulses in which preparation
a M  taJLt*
eed these vegetable these were incorporated,

(c) The milk, sugar and Jaggery consumption were found to be 

adequate in both the groups of men studied. Which 1s mainly due

78 * -

to the coffee intake.
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7# Though tit* food conauaptioo was slightly Im m t  than tho 

tht Intalcs of all tha nutrloots aatoapt calories and ribof-
f

lav in wore excessively supplied by the diets consumed by the sub­

jects* This was because of higher nutrient content of the

planned diets* The excesses observed were upon Id and 42 per cent
*

for proteins* 109 and 125 per cent for calcium# 235 end 270 per 

cent for Iron# 83 and 84 per cent for P cerotene 36 and 25 per cant

for thiamins# 20 and 33 per cant for niacin and 122 and 134 per cent*

for aaooble acid for moderate and heavy workers respectively#

It was concluded that Moderate and heavy workers could 

consume all tha foods to s great extent aa par the recommended 

allowances# of foods# Ths supply ofnutrlents by these diets 

wes found to he very high# deviating very such from the reconwended 

cllowanccB of nutrients# Riboflavin and calorie requiremaite 

alone were not fulfilled by these diets# These could be overcome 

if more attention is paid to include riboflavin rich foods in 

tha meal planning#

The major suggestion that could be made to the industrial 

canteen are

1# If the existing menus la ths canteen can be slightly 

modified with the Inclusion of increased quantities of foods
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tint are lacking in the hone diet a fwmwly ^ilsoit green leafy 

vegetables* ailk and milk products aid fete end oils i t  would 

help them to yet adequate r*»>trl«at»*

2* nlamlng the nanus for the canteen the selection of

good quality of foods which are rich sources of vitamins nod 
ulnarol* would hoop In fulfilling nutrient adequacy even if 

the quantity of foods are slightly less e s n  the normal amounts*

3* efforts can be taken to provide the tomato and none 

vegetables In the saw form to increase tbs vltrrfn C  content*

Apart from these suggestions it is raeoswaoded that 

further research is needed to find out the bloeealiability o£ 

cooking losses and other factors Which prevent the availability 

of nutrients* t'urther testing of R3A with other age groups* 

as wall as people with different income levels would be of 

great value to strengthen the present findings*

*****
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APPENDIX -  1

A JUBoTIONIIAZIlE USED TO ELUCTT BIFORKATION m  JOCIO-BOOIKXJC
ROUND ARP DIETARY PATTERN OF THE SELECTED SUBJECTS,

DIET SURVEY

1* Name of the investigator t

2. Bane of the interviewee x

3* Name and address of the 
heed of the family X

a) Door Bo. t

b) Address t

4* Incooe of the head of the 
family s

%  Composition of the family
Type of the family t Joint / Nuclear

Religion and Caste t

Vogetarian/Nonvegetariao t

Vegetarian but takes eggs s

s.No. Name of Relation tfarltal Age Educa- Ooeux^> Income 
member to the status in tion tion per

head of years month
the
family



6. MONTHLY EXPENDITURE PATTERN

S.No* Items Rupees Percentage of
3pend/I-onth Xnoome

1# Pood

2* Clothing

3* House rent •  taxes

4. Education

5* Medicine

6* Fuel and Light

7# Pansup^rl and Tobacco 
Alooholie drinks*

8* Durable goods

9* Transport

to* Other services

11* Remittances
(Debt repayment)

12* Savings.

7*a) Do you maintain accounts for food
expenditure i Yes /  No*

Zf yea* in whet form? t Daily / Weekly / Monthly

Written

Memory



7«b) Details of food expenditures

4aantity Total Morsel Percentage of
purchases/ cost frequently food

Foods obtained/ Ra. or expenditure
sooth purchase

CEREALS*
Raw rloe
Boiled rice
Wheat
Maida
Jowor
Ba^ra
Maize
Ragi
Sago
Tapieeo
OthersC Speoifly) 
TOLSESs 
Red gran dhal 
Blank gram dhal 
"engar gran dhal 
Green gra» dhal 
H o n e  gran dhal 
Coe gran 
Others (specify)

m m *

Potato
Carrot
Yen
Colooaaia 
Others (3p d f y )



fiWBSia T. .AFY VF/aBTAgJu?

Anaranthus
Others (Specify)

SESiUfl
Efrinjal
Beans

Ladies finger 
*00810
Others (Specify)

!iW
Plalntaln
Guava
Papaya
Others ( S p e c i f y )  

n u t s  .up o i l s :
Gingeiiy Oil 
Goundnut Oil 
Cooonut Oil 
Vanaspothy 
Others (Specify)
FLESHY FOODS!
IXxtton
n s h  (fresh)
F i s t *  D rie d )
Chicken
Egg
Beef
Others (Specify)



'V ft
KILK AND H M - W O E P C g S i
rdik
curds
Butter Hilk 
Ghee

m w .  m >, i m s i '
sugar
Jaggory
Others (Specify)

POO^t
Biscuits
Pickles
Pecpods

Tea
Coffee
Others (Specify)

8* Keel FI aiming i 
Is planning done in advance?

Tea No Reasons
44

If yes, shat is the heals for planning? 
a) Total family requirements.
h) Koney available and other items of expenditure.



e) Litooa and dislikes of f u l l y  members* 

d) Any other*

9, DAILY REAL PATTERNS

Days breakfast Lunch Tea Dinner

First day
Second day
Thftftd day

10. Foods produced at homes
Are y u  possessing any of the following? 
Kitchen Garden Poultry Dairy
If yes*

Production per Use of produce
I tons year No, or ■■■■■■ ■■■■■— ■ ■—  ■■ ■

volume By the family Gifts or Sale

■  ■  . . .  .  ■ « ■ ■ ■ ■ ■ ■ ■  I. ■ ■ ■  !■ -■ ■ ■ ■  ■ ■  !■ < >■ I - »

11* let hods of oooklngt

Food items Baking Steam*
Frying

ing Shallow Deep
fat fat

stewing
or

roasting
Others

Cereals 
Fill sea 
Green
Vegetables
Eggs
Keat
Fish
Others



12* foods preservedi

Food

Methods of Period Problems Prepared food 
preserve- which encounter- purchased from 
tion preser- ed outside

ved

13* In feeding who do you consider the oust important parson in 
the family:

Individual Reasons

First
Second
Third

14. Satisfaction/Dissatisfaction with the way family is fed*

Satisfactioo/Dlssatlafaction Reasons Suggestions
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