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I. INTRCGDUCTION

Hations talk about what they lask

Arerica about peace
Cermony about History
Russia about freedon
France about Glory

nf India gbout foodeResten

Throughout the three or four nillions years that man
has beeu on the earth, his priroinral concern hos heen the
quest for daily fond. It does not matter whether nen eats ¢o
live or lives to eat tut the fact remainz that food is beaic
to our existence, lMan cen live in hanpiness without many
earthly posssasions but not without good health, /wod in
the promotion and rmaintenanoe of healtn, the food has a

vital role to play (Sehani and Dhatt 1982),

The health and hanpineas are the sutcomes of good
nmutrition, Therafors good matrition, tirroughout the
lifespan {s of paramount importonce in fostering the
physical, mental, emctional and soelal growth of the

population (Devades, 1380),
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Foods supply the body with energy fa the forn of
cartohyfrata, fat, protein, vitemins and =minsrals all of
which arvw negded for srewth and for the maintsnance of the

different cells ond tissues (Devadags and Saswaren, 1975).

he needs for difierent nutrients must be defined
scientificaliy with due regard to vigorous growth, health
and leazevity recuirencats, 3o that tlw individuel con get
what the Yody rewds, The nutrieants are needed in different
quantities by different ag? groups for the proper functioaing

of the hmuran ody (Devadas, 1983),

An adequate diet or a "halonoed diet' &8 one which
puvided all the susentiall autrrients L8 sufficient quantities
nnd proper rewhattions to neet tiw nceds of ks tody. Thus
a "alanon” 4iet® is one whiek fg mmlanned in quentity and
Qality, cotoring to Llie requirerconta of orewth, Gevelopaial
and maintenance of health and regulciion af the bady
functious, ¢Devidas und Baswaxen, 1975) Gopular, (49£2)
stetes that how auch an indédvidusl benefits by dating
deponds not only upon thu anxamt he ects bui wulso on tie

quality of food and how 2% 15 prewuwred snd served, Thw
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balanced meal includes atleast one item from the group of
cereals, pulse, fruits and vegetables, rilk and milk
rroducts, egg and non=vegetarian foods and fats and olls

(Horode, 1981).

Dietary standards are derived from compilations of
exrerinontal studies designed to deternine the nutrient
requirements of the humen, The first organised attempt at
developing a dietary standaxd canpe as a result of food
shortages during world wayr I, W¥ith the limited knowledre
at thot time of nutrition in general and of human sutrieat
needs in particular, rcoomrendations could be made only for
energy and protein. In 1933, the Ixitish [iedical Association
proposed & limited set of recomendations for energy value,

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

Dietary allowances officially came into being in lay 1944
at the National Nutrition conference which met im Washington
at the call of Presideat Framklin D, Roocsevelt, (Roberts,
17958), The Recormended Dietary /llowances of the Food and
Nutrition Doard was accepted generally as dietary standards,

The Recommended Dietary Allowoncoes are the levels of intake
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of ecsential mutrients considsred in the judgement of the
Committee of Dietary /llowances of the Food and lutrition
Board on the basis of available scientific knowledge to be
adequate to neet the kmow nutritional needs of practically

all healthy persons (Harper, 1080),

Bagsed on the research work carried ocut in various parts
of India the nutrient as well as food recuirenents of the
airferent segments of the population nanmely children, women,
nan and other groups are recormendsd by the !utrition Expert
Croup of the Indian Council of lMedicai Research (Gopalan

et.al, 1971).

In recent years the standard of health and autrition of
the entire nation as well as individual segments of the
ropulation has attracted increasin; attention and interest
of the government and other mofesasional bodies. The
importance of adequate nutrition for maintaining good health
and normal physical efficiency among the industrial workers
was malised during the second werld war by the Western

Nations ( Swaminathan, 1067)e

The total number of industrial workers in India is

estinated to be about 90 millions, Dut with the preseat



tempo of industriolization, this nunber will increcse

rapidly in the years to cone, /s the industrial workesrs

are mostely drawn from the poorer section of the ponulation,
their dietary and mutritional status naturally rcflects the
mutritional status ef the populction, froo which they are
drawn (Report of the Sub=Comrfittee of the National Nutrition
/dvisory Comr ittee, 1965), Industrial workers constitute a
vital sepment in view of their significont contribution to the
national income (Randasmurthy et.al, 19683). Proviscion of
l.unches for workers at the work spot increased to a narked

extent the output of work in the country,

l‘apual work, light or heavy, ealls for an additional
supply of energy and other materials, £ low food intoke
roduces the physical capacity to work and increases the
exteat of fotique, accident rete, sickness and aboentcsacss
(Nirmala and Usha, 1985), lHence it 18 very tmperctive that
the Recommended Nietary.‘llowonces (RDA) for these workers
are coastantly evaluanted and revised, The present study in an

effort in that direction,
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In this investig tion, the adequacy of the reccoamended
food and nutrient allowances for the industrial vorkers were
tested. To evaluate means to appraise carefully, that is to
Judge, measure or estinate with care, the value, goodness or

position of something,.

The mresent investigotion was carried out on noderate
and heavy workers with the following objectivess
1) To plan diets based on the ICMR recommended food

allowances for men doing moderate and heavy work,

2) To prepare the diets and test their adequacy
through feeding.

3) To calculate the nutrient content of the ploaned
diets and ocmpare with the recocmended nutrient allowances

of the ICR,

&) To suggest modifications (1f any) in the recommended

allowances based on the findings of this investigation, and

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

canteen, for better working efficicncy.
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IX » REVIEN OF LITLRATURE

The literature pertaining to the present investig-tion
entitled "An evaluation of Recormended Netary .llowance
by ICR (1961) for men doing heavy and moderate work” is
presented under the following headss

A. Dalanced diets and good outrition

B, Planning balanced diets

C, Role of different foods in humen nutrition
D, Recoomended Dietary /llowances ond

E, Mutritional requirements of manunl workers,

! S AlD 3 8
Devodas, (1983) states that two factors which influence
the health of a person aret

(1) The internal factars whioh include the thoughts,
immagination, feelings and emotiomanl status and

(2) Cxternal factors which include food, clothing,
shelter, econormic and environnental oonditions,
Among the external factors which affect humen

heelth, food plays a prooinent role,

Food 18 dasic to health, and proper mutrition is the
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foundation for the developmeat 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 ( Devadas and
Krishaamurthy, 1968 and Devadas 198%),

The growth, developoent, health and survival of the young
human organism requires adequate autrition (Krishnarurthy and
Subtul-kshed, 1976 Chosh and ammohan, 1978), gmvioto (1976)

,Btateathatdlet adequate 1in quality and quantity 1s a
relevant factor in the life of man and perhaps the most

ubiqaitous factor affecting growth, health and development,

Food 1s not Just eaten to satisfy munger btut also to
Mdet&mﬁuﬂnmummmwﬁictmm
(Patel, 1972 and Clarence, 197h). Banik (1977) states that
the ioportance of balanced food 4a ensuring positive health
and the extent to which malnutrition affects the national

health need to de brought known to the community.
Food behaviour can be influsnced by all the fields of

activity in a given society including technical, economic,

soecial and religious, Lootional and irrztional factors also
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effect food bahaviour { Puri 2.als 19€%)e The concept that
not only the quantity of food but the quality of food
nourishes the body gave rise to the idec of "balanced dist®

(Jyotila, 1978).

A balanced diet can be formilated by providing sufficient
amounts of all the foods fron the different food groups
namely cereals, milaes, green leafy vegetables, other
ve-etables, roots and tubdbers, milk, fruits, oil and fat and
sugar and Jagrery in order to provide all the nutrients in
the amounts prescribed for a day. These foods may vary from
region to region dependine on the food hahits of the people
(Clarence 19743 English, 1982, and Thirmayasma, 1983), GCood
nutrition meens & good health and sound manpower forms the

base for the national development ( Parmajit gt.al, 1963)e

A *balanced diet' 1s one which contains different types
of focds in such quantities and proportions that the need
for calories, ~inerals, vitamins and other mutrients is
adequately met and a small provision is mode for extra
nutrients to withstand short durations of leanness ( Sahoni

and Bhatt, 1982 and Gopalan gt.al, 1964).



Planning the daily allowances of foods in torns of neals
and distributing the different foods among the meels taken
during the day are very irportant in the formulation of
balanced diets {(Devadas and Easworan, 197%)e A nornal diet
should confirm to the following basic creterici (1) It should
supply all essential nutrients in adequate accunts (2) It
should supply a physiclogic quantity and bulk and flulds in
each meal and should Le easily digestible and confer a feeling
of satiety, (3) It should be reedily ;vulable fron the stand
point of both supply and cost, (&) It should live upto the
satisfactory expectations of the pruspective consuner (Aykroyd,
1363 and Nurton, 1976),

In dealing with diet it 18 well to remember the
distinction between an optimum and an adequate diet, 4Ya
aptimg diet 1s cue which ensures the functioning of the
various life processes at their very best, wvherecs an
adeaate diot maintoins these process btut not at their peck

levels,

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

use in 1541, ot a banquet given by Duke Henry of Drumswick,
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According to Pnilips (1961) menu planning 1s the term used
to denote the planning in advance of a dietary pattem
for a given period of tinme, leosu planning is an art and
penus are ocoupiled rather thea written and they preseat not
mlyﬁeﬁwhmota&ulyhalmdmmm
also the complete operation of chancing reaw materials into

cocked and served delicacies,

ledvad (1973) snlists fectors affecting menu planning
as the knowledre of the datly mutritiona) requirements, tire,
money and energy aveilahle, size of the family, age and sex
of the members, their activity, customs, seasons, food
rreferences and attractiveness of the meal, Knowledge and
gkill in food preparation and the equipment which is available
will 1imit the memu planning, The first important facto to
be considered while planning 18 the nutritionsl adequacy of

the diet.

Devadas and Eammron (1075) explain thet age 18 an relevant
factor to be oonsidered since ammetite, taste. growth needs,

amount of exercise and food tolerance differ acoording to apge,

Preckfast 1is the first meal of the day and it Yreaks
the fast of the long night, It should supply from ono-=fourth




142 =

to one=third of the total daily mutrients and calories, Lunch
should supply one third of the mutrient needs and it should
not be 80 heavy ¢hat 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 reakfast and lwnch

that will coxplete the daily nutrient needs (lMedved, 1973).

Nagarajan (1983) views thaot a low fond intake reducos the
physical capacity to work and increases the extent of fatigue,
accident rate, sickness and absence. In arder to improve the
working efficiency and output of the workers, adequate diets
not only in calories but also protein, minerals and vitanmins

must be made availatde (Nirmala and Mehta, 1985),

The different conztituents of foods are carbohydrates,
proteins, fats, ninerals and vitamins, These are divided
intol
(1) Body warmers and vorkerss These alements form the bulk

of the food and are obdbtalned fronm carbohydrates and fats,
(2) Body builderss These are proteins end scoe of the minerals.
(3) Body rrotectorst These are vitamins, rminersls and proteins
(Pnilips, 1981),

Inorder to obtain adequate amounts of each of the
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difforent nutrionts, sur daily diets should include

appropriate quantities of a varioty of different food

stuffs as described below,

SIS

Careals contaia apiroxidately 75 per ceut c.rbohychates,
90 per cent protein, t to 2 per ceat fat, 10 per cent moisture
and ¥4 t0 2 per ceant ash {Charley, 1982), ilice, wheat and
nillets (Jowar, Dajra, ilagl etc) are the main cereal grains
consumed in Indla, They are the cheapest sourses of Salories
and thoy contribute as much as 70 to 80 per oent of the

calaries in the diets of a mjority of population in Indla,

(Copalan gt.22, 198),

The main carbohydrate in oerexls is starch, Ceroals are
deficient in the essential aminoacid ivsine und lov in
tryptophen and methiscinz {Charlsy, 1922). All cavrsals
except ragi are poor to moderate sources of e¢alciun, Cereals
are déficlent in vitamins A,D,B,, and C { Sweminathan, 198%),
Yellow maize i3 the only cereal containing significant mnta
of carotene, ¥“hole cereal greins slso contain useful amounts
of water soluble B group of vitamins ( Duvidson and Passmore,

1975)«
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BLSES!

lost pulses contain about 20 gm of protein / 100 gnm
dry weight, A combination of pulse and cereal proteins may
have & nutritive value a8 good as animal proteins, Pulses
have been described as the *poor men's meat? (Davidson and
Passsore, 1975). Studies have shown thot the polyrhenolie
oconpeunds such as tannins which interfere in the sdsorption
of iron are mostly locaoted in the seed ocoat of pulses,
Blioavailabtility of pulses was found to be about two to four
folds higher in the dhal when compared with whole grains

(KIN, 1984),

The amount of pulses included iz the haddtual diets
are low, but becouse of their high protein content, they
make fair contributions to the total dietary rrotein ingested,
Pulses are rich sources of lysine and this compensates for the
low lysinge contents of cereals, along with which they are
usually eaten (NIN, 1974), Fulses as & class are good
sources of the B group of vitamins ( except ridoflavin),
Puffed pulses (eg) puffed Demgal gram and peas are consumed
ocommonly as a snack by the low income groups in India, Tender

pulses (eg) green Bengal grem, zreen peas, green field beans
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etc., contain fair amounts of vitamin C (. waminathan, 1961),

Creen leafy vegetables are very rich in carotene., They
are good sources of calcium, ridaflavin, folic acid and
vitamin C, They are the cheapest among the protective foods
(Owaminathan, 1981). The inclusion of small quantities of
green leafy vegetables in the current Indian dietaries eon
make & significant impact in the mutritional status of the
populations (Rao gt.gl, 1980)e Leafy vegetables contain an
attractive natural pignent chlorophyll which adds to the
colour appeal of the food (Nagarajan, 19683), Iloavailability
of calcium fron green leaves indicated that 1t was indeed
very poor. Also, availability of calciun from & gsource like
mdlk, which is known to be good, was adversely affected by the

similtaneocus consumption of green leafy vegetables ( IR, 1976),

ROOIS ANR JUERS?

Root vegetables are rich in carbohydrates and hence they
yield mainly energy. Foods like carrots and yellow varieties
of yam are also rich in carotene, and potato oontains
significant amounts of vitamin C (Gopalan gt.al, 196h).
Potatoes yleld more food energy and nore protein, like fruits,

vegetables are characterised by a low concentration of fat
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and by a high noisture content (Charley, 1982),

m;owmmnthnMchManlmth
category of leafy and root vegetables, Vegetables show a
mmy.uwwm,uMumMmm
then those of fruits. They are rich ia iron, thianine,
riboflavin, ascorbic acid and carotesne, The calcium ia
spinagh and other plants of this family is unavailable because
the @xalic acid present binds the caleium im sn insoluble
form (Charley, 1962), The percapita smnual ocomsusption
of vegetables in India is 18,3 Kg (Devadas and Krishnamurthy,
1968) . -

N
[

ERUIZS:!
Fruits are valued for their attractive colour, for their
pleasing arocoa mainly dus to aldehyde alcchols and others, far
their sweet tart taste, for their crisp, crunchy texture from
water inflated cells and for the nutrients they coatribdbute to
the aiet, Indian gooseberry ( Amla) and guava are very rich ia
vitamin, C, They are also the cheapest among the fruits
{ Sweminathan, 1981), If green leafy vegetahbles are included

in the diet in adequate amounts, the need for fruit as an
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essential iten in the diet 1s much reduced (Gopelon gt.al,
1984), The parcapita annual consutption ia India 158 91,9 Kg.
of fruits (Devades and Krishnamuthy, 1968), India produces
anmually about 32 million tonnes of fruits and vegetadbles,
Considering the population of India, which is about 700 millien,
the production of fruits and vepetables is highly inadequate
to meet the nutritional requirements of all the people (Thetty

and Patwaradan, 1961),

Milk mrotein contains adequate amounts of those amino acids
which cereal proteins lack and so the presence of cilk in a
vegetarian diet improves the overall nutritional quality
of the diet (Bhattachoraya, 1082), It is somewhat deficient
in iron and vitamin C znd D (Aykroyd gt.al, 1963). The supar
present in milk is called lactose which is found only in milk,
Filk has a high percentage of water and a good source of high
quality nrotein., The nminimres fat coantent of whole milk
varies from 3.0 to 3 per ceat (Charrley, 1982), Despite the
recommended percapita consumption of 400 g of milk per
individual per day, the sotual availabdbility of mlk is only

107 g per individuzl per day ia India (Budhar gt.al, 1981),
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OILS ANC FaTse

Fats are an integral part of almost every food, They
contribute tenderness to pastry crust, tenderness and
tex‘hmandmdif?tmgélmoftoods. Fats are used as
a mediun transfer of heat to fried foods (Charley, 1962).
Fat provides energy to the bdody which inturn carries out
different functions and to maintain body temperature. The
dietary surveys show that overage fat coasumption levels lie
between 9,5 and 25,7 g per day, the figures beling low ino
Karnataka (7.5 8), Taxdi liadu (90,9 g) and Maharashtra (11,0 g)
and high ia Caleutta City (25.7 g) and Kerala (21.7 g){‘chays,
975)s Ia thc less developed countries the average fat
coitent of the foud supply is 3.7 gms/persoc/day while in
the more developed countries the anmount is 126,9 gns ( Devcdas,
19684), 4+ survey bty Rao (9367) hms shewm that in ag average
Indian Qlet ondy 9 to 43 per oent ocaloriec are derived
frer fat,

A ' ERY
Sugar and jagrery are the comnon carhohydrate foods and

they are ussid as asweetening agents ia beverages and other

foods to increase their palatablility, They are mainly sources
R everyy  albhewgh 9§y wrboung in addilom (ron (Copatnm
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at.als 1984),
ELE3H FOODS:

Thease foods such as fish and meat are rich in mroteins
of high bdological value and in B vitacins, Vitacmin 812 is
contzained only ia foods of animal origin and not in plamt
foods Dut these foods are generally not good sourves of
vitamin A, Small fish oaten with bones arse good sources of
calciun {Copalsn gt.gl, 1984),

E8G5e

Egglsaﬂchmotmur&immptutmmq
The pretein contained in egp 18 considered to be a perfect
protein, and because of its high bioclogical value and
digestitility, egg protein is used as e reference protein

for cooparison with other proteins,

(9) History cnd Origin
(2) lieaning and definitions
(S) Usec end
(&) Limitations,
{200 JIZSTORY AND CRICL:!
Dietary standards are derived from compilations of
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experimental studies designed to determine the mutrient

requirenents of the human,

The first orgaoaised attenpt at developing a dietary
standard came as & result of food shortages, during world
war I, With the linited knowledge 2t that time of mutrition
1a peneral and of human mutrient needs in particular
recoemendations could be made only for energy and with
reservations fer rrotein. In 1933, the British lMedical
ssocintion proposed a limited set of stendards and made moTre
extensive proposals including recomendations for energy value,

rrotein, ealeciu:, {ron, shosphorus, Vit, A snd Vit, C,

The greatest icpetus to the develcpment of dietary
standards came as & rasult of the work of the Leegue of
Nations Technical Comrission on Nutrition (Durmet and \ykrowd,
1935)e The Comnission focused international attention on the
significance of diet in mreventive medicine and as & mc2me
of improving the public health, Dietary stenderds proposed
for esnergy and protein were expressed as an sverage

requirensat on the basis of age, sex and agtivitv.

The first recomrendation of the U, S, officielly came

into bYeing in May 149 at the National Nutrition conference
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which met in ¥ashington at the call of President Franklin D,

Roosevelt (Roberts, 19%8),

Sinoce, 1940, the food and autrition board had develoned
formilations of daily nutrient to be adequate for the
maintenance of good mutrition and are designated as
Recomrended Dietary 4llowances, inorder to indicete that they
were value Judgsaentis based on the existing knowledce of
autriticcal zcisnce and subject to revision as new knowledsge
become cvailable (NRC, 1974), NRC (1974) explains that RDAS
are the level:z of intake of essential nutrients considered, in
the Judpement of the Food and Nutrition Soard on the basis of
the availabtle seisntific knowledge to be ndequate to nmeet

the nutritional neceds 02 practically all healthy persons,

In 1057, "Food for Fitness « A daily food Guide® was
designed as a qutritionally reliable teaching devire. The
food groups most 1ikely tc be used by home nakers in meal
planninz and shoppin: were (a) milk (b) meat (8) vegutablaes
and fruits and (d) Arescd cereal. The basic four can rpet the
differing nutritional needs of nearly &11 imxiividuals

(Hertzler and Andersen, 1°70).

Today mary countries throughou: the werld are develoning

dietary puidelines to ioprove the nutrition of their people,
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This action &5 the result of a growing aceeptance of the fact
that a nutritions diet is 4) easential for good health 2) a
key factor ian both the prevention and recovery froc any
1llness and 9) helps to improve the quality of 1ife (English,
1982),

In Indio, the Nutrition ‘dvisory Comrittee (NAC) of the
Indion Research Fund 4ssociation, now Indian Couneil of
¥edical Research formulated for the first time a schedule of
Recommended Dietary ‘llowances in 1954h, The recommendations
were based partly on the recoomendations of the League of
Nationse the NRC of the USA, the Nutrition Research Council
of Canada and the liedical Research Council (MRC) of the
United Kingdom and on data oollected by the Indian workers

(Gopalan gt.al, 1971).

The first allowanoes of dietary standards were published
in 1943 and was revised in 19545, again in 1548 and every five
years since 1953, 1958 and 1363, The Nutrition Expert Croup
of the Indian Council of ledical Research im 1368 made further
revisions with regard to the requirements of all mitrieants,

Al N o 8

The Recommended Dietary /llowances 18 to serve as goals
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toward planning food supplies and interpreting the food
oconsurption of groups of people (Pike and Brown, 1967).
According to WHO (1060) Dietary Allowances usually represeat
a safe Mut arbitary margin above the average minimur require-
ments for a specified age group, sex and body weight, This
margin ceans that the great majority of the group will have
sufficient intakes if they research th t ®safe allowance"

level,

The Recommended Dietary /\llowances are the levels of
intake of essentiall nutrients considered in the Judgement of
the Comrittee of Metary 'llowance of the Food and Nutrition
Doard on the basis of available scientific knowledge to be
adequate to meet the known nutritional needs of practically
@11 healthy persons (Marper, 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 speficied characteristiecs (Canadian Council of

lutrition, 1982),

HMaimm requirenenthas referred €0 the least amount of
nutrient thet will prevent clinical symptoms of deficiency or

support & well defined dlochenical response such as maintemance
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of nitrogen levels, or a specified level of metabolite in
blood or urine (Pike and Brown, 1967). ‘llowances is more
accurate and implies the addition of an amount above the
estimated requirement to cover both the variation among
individuals and the loss of precision inherent in the estimated
requirenent. The difference between different standards are
recomaended due to differeat subdivisions of people of different
age, sex and physiological groups using the foods available and
preferrad in different countries., The intake of an individual

will very from day to day or over many days or weeks,

(%) _USES OF RDA
The dietary allowanoes are most useful for dietary

plenning and for ‘avaluating diets consumed by population groups.
They serve as a basis for regulating food supply. In evaluating
the ncuults of dietary surveys standards serve as the yardstick
by which the mutrient iantake of a population group may be
Judged, lighly practical use ef the dietary standard is in

the development ef food rlans which are a translation of

human autrient needs into food or food groups that may he used
oconveniently by nonprofessionals in planning diets (Pike and

Drown, 1967). They are used by international agencies for
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comparing different underdeveloped countries to see which has
rreater need for aid, as the besis for a nutrient density
index to expross the mutritional quality of foods, For
planntne therapeutic diets or conctitutional meals and as the
denoninator far nutrition labelling, (IUNS, 1982 and Horper,
1974), It provides a basis for food selection. In oddition
to teing guides of human needs for nutrieats, the RDA have
become guides for regulatory agencies that are responsible

for mutrition labelling, for regulation designed to censure
outritional quality of foods and for developoent of new focd
products (llarper, 1980), They are used for assessing food

intaoke of groups or individuals (Homilton and Whitney, 1979).

Limitations of RDA are (4) Do not have to be eaten every
single day, A low intake on a day can be balanced by eating
pore amount of than the rocommendation on the next day, (2) Do
not say that one cannot eat more of the nutrieats than the
recomended amount dut do not indicote at what higher levels
the toxic effects might arise. (3). Do nrot cover ninor
vitanins and trace elerents., They assume that Af the intoke

of the main mutrients 1is adequate ond the diet is mixed, the
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minor nutrients will take care of themselve, (&) Do not
allow for interactions among nutrients, (5) It is for the
oral intake of the usual foods and not for intravenous
nutrition, (6) There is no allowance for illness or cajor
stréss in life ond may de affected by a variety of drugs
(1unc, 1082). (7) Should not be used as the solc basis for
assessing the mitritional status of individuals, since
individual needs for cnergy and for various nutrients show
wide variation (Dispateh, 1977). (8) Iisused in assessing

the adequaoy of observed intakes of food (lurry, 1983),

O KER 3

The nutritional requirements of industrial workers in
India have assumed added significance in the recent past, As
the industrial workers are nostly drewn from the pooreor section
of tho population, their dietary ond autritional stutus
nnturally reflects the nutritioncl status of the population
fron which they are drawn, The few diet and nutrition surveys
carried out amonz the industrial workers also indicate that
the nutritional status of this group at present is certainly
not satisfactory (llational Nutrition /dvisory Committee,

1965)«

¥ilson and Mitra (4938) carried out Nutrition surveys on
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about 4,600 children of industrial workers in ‘ssam Jute Mills
and observed a high incidence of vitamin A deficiency, A ’.
survey of the diet and health conditions ef plantation labour
in South India by the Nutrition Rese-rch 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 ef B complex
deficiency, Their body weights were subnornmal, In a nutrition
survery conducted amongst factory workers at Donbay Demello
et.al, (1550) found a high incidence of vitamin A deficiency
amogg children., Their body wiights were low and S50 per cent

of the adult males had anoemda,

Nutrition surveys carried out by the Nutrition lesearch
Labhoratery in textile mills in Coimbatore, showed that the
workers wers grossly underweight, Deficiency due to Vi¢, A,
was more common, tut Vit B, complex deficiency signs were
slightly leas prevalent, Diet surveys amoag industrial
workers heve generally aho;m that though their calorie intake
was low in only some of the surveys all of them uniformly showed
a diet intake which was deficient in protective factors,

Animsl proteins formed & small per ceat of their total protein
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intake (National lutrition ‘dvisory Coerittee, 1965),

urveys conducted by International Organi_ation also
show that the lulk of working class faomilies in under-
developed countries consume diets which are unfortunately
deficient in Calories, animal proteins and Calciur, The
impact of this on the working efficiency is penerally
expressed through lack of enthusiasm, avoidance of work, a
very increased susceptibility to disease and consequently,
creater absenteeis: and aocident rates, Ranamurthy and
Dakshayani {1962) reported that the avercge energy
expenditure of poor class of peorle with average body weight
of 46 Kg. engaged in heavy manuel labour was ™25 Cals/day,
In another study, Ramammrthy and Belavady (1066) reported that
the daily energy expenditure of adult men (average dody weight
L Kg) engaged in heavy labour was 3020 Calories. working
efficiency and output are very much dependent on the health
and physical fitness of the individu2l, Provision of
nutritionally adequate diets for workers was quickly
appreciated not only as an important forward step in soclal

practice tut also for increasing industrial efficiency
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(Ramadasmurthy, gt.al, 1983).

‘coording to vaminathan (1967) 4t is essential to develop
low cost food products for supplementing the diets of
industrial workers because the rate of wage of industrial
workers im Indic 1s inadequate to enahle then €0 purchase
the foodstuffs required for & balanced diet, The provision of
free meals, and snacks 18 of great ecosomic benefit to ecployees
and also helps ¢o increase production by avoiding waste af tine,
facreased fatigue and aervousness which mxy occur when workers

have to go outside the work spot for meals,

In Indis and other developing countries inadequate food
consumption, is mainly responsidle for a reduction of the peorles
capecity for work ( Swaminathan, 1967). In order to inprove t
the working efficiency and output of the workers, adequate éiets
not only in calories, bdut also protein, minerals and vitanins

must be made availabdble (Nirmol: and Fehta, 1965),

The effect of low energy diets on working capacity depends
on the type and intensity ef 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 for

adaptation to the diet to occur (llorton, 1982),
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II1 - EXP: AL ENTAL PROCEIURE

The experimental rrocedure for the presen* study emtitled,
*\n evaluation of Recom:anded Dietary llmviance of ICR (1981)
for adult men with -..derate and heavy work" consisted of the

following stepst

A, election of the - rec,
B. -election of the subjects,
Ce Collection of baceline date from the mudbjlecta,

D, Flanning and standardisation of menus using the
Regommendnd Dietory llowances.

B, Feedinz the subjects and evaluation and

F. ‘nalyusis of diets,

The sudjects were selectod froz the Cheran Transnort
Corporation {CIC) Workshop of Coimbatore city., This YWorishop
was selccted for the following reasons, It is situated very
ne-r to the College and the offieiols ond the workers were
wvilling %o o;:tmd their co=operction for the study., There
1sac@tmummmoftbecnerm?mm
Corporation, It serves the workers lunch and dinner ot

subsidised ratec on all the days, The availabdbility of <he
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canteen facilities ocouid help in carrying out the feeding
axperiments, The lManaging iMrector of CIC was contacted
before startiag the.stndy and the required peruiesion to

conduct the study was obtained,

In the CTC workshop 195 workers where attending to the
work ia three shifts, For convenience the subjects were
selectad fron day shirt group. Two groups of ten pen for
each group were selected for the present investiggation, Of
the two groupe, one group of ten men were moderate workers
1ike eleciricion, Tinker and Carpenter, The other ten ren
vere heavy workers like occhanisc, working in under chasis,
tyreran, hlacksmith anéd hammerman, All the subjects were in
the age grouv of 25 to 40 yeara, DBeccuse of the limitations
of resources and time only the vegetarian group vas taken for
the rregsent investigation., Iactors such &8 health, absence

of diseases or infection and willingness to eo-operete in the

study were odsidered while selecting the subjects.
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1. 5S0cio econoric sum dietary curvey

2. Food weighfoent survey and

3. ‘asosssent of nutritiomal status,

Since food consumption 15 influenoced by various foctors
1ike socio econoric status, education, type of dietary patterm,
type of ocoupction, religion, availablity of time and place
for food preparation ond daily peal pattern (Thirmayamna 1983),
the socio econonmic background of the subjects was collccted

using @ questionarire as given &n /ppendix I,

2o FOOD MEICHNENT SURVEY:

To asoertain the normcol food habits of the populction,
znmmummmmumwhmm
individuel food intakes are measured (Derke, 19681}, Mence a
thmdcyf?odmwwmcz«xﬂodmxttonndm
their norcal food intsike pattern, [For this murpose, five
merchers from scch group were randorly seleeted and three days
food weighrant survey wes corried cut, This was sonducted both
at hooe and at the CIC cmateen, since thoir afternoon lunch was
provided in the canteen. The total weinght of the raw foods used

for cooking, the total weight of the cooked foods prepored and
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the amount of oooked food consumed by the sudbjects were weighed
aoourately for three days, The food weste and the food
consuned outside were taken into acocount while conducting the
survey. Froo the consumed quantities of cocked food, the row
food equivalents and the nutrient intake were caloulated using

the Food Composition Tables of the ICMR (1984),

aa L3503 BN OF RUIRISICUHAL SIATUS

The body weights of all thes subjects sclocted for the
study were Weirded using & portable balenoce corrast to 0,1 Ko,
For all the subjects, their hlood hasmoglodbin level was estinated

using the oyanmethaemoglobin method (Verley, 1980),

De PLAIIIG ABND STANDARDISATION OF I'EZRUS USING THE RiCOMENDGD

LIETARY ALLOY NCESs
Three days meaqu was planned for the two groups of selected
moderate 2and heavy workers consuming vegatarion diets usiag

the food allowances given by the ICR (1981) (Table X),
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TABE = 1

BALANCED DIETS FG:L JDULT Filie

l'oderate work Heevy work
{Vegetarian) (Vegetarian)
(gms) (ams)

Cereals 475 650 ‘
Pul ses y 80 80
Green léa!y vegetables 125 1?25
Other vegetables ™ 400
Roots ard Tulers 1c0 100
Fruits 3 0
1alkx 200 200
Fats and Ofls &0 50
Sugar and Jaggery W0 55
Croundmrts — 50

While planning the thres days menu, cost of foods, their
normal food habdts, seasonal availlatility of foods, convenience
of preparation, likes and dislikes of the subjects were taken
i{nto aoccount as sucgested by Devadas and Easwaraa (1975), The
mtrient content .of all the diets thus vlanned were caleulated

using the Food Composition Tahles of the ICQR (156h4),

The recipes included in the plonned nenus vere
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standarvised in the ledoratory. Peckham (1976) stutes
thatastandam&md;ooipelsmuvhichmmmtamd
propor; tions of the ingredients and the methods of preparation
will consistently produce & high quality rroduct,

The whole day*s 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, CEach subject was fed weighed guantities of
anmxmroramodot-&uﬂaya. Tne first three days
ware considered as adjustment period, while the next three
days were used for data collection and the zemu used for
three days adjustment period was repeated for the data colledtion
poriocd, The menus vere mrepared by using the best methods of
preparation by minirizing the cooking losses, and appetising
and palatahle dishes were served. During the cxperiment, all
the rav ingredients were weighed and supplied for cooking by

the ianvestigator,

After cooking the food, the weight of total coocked food
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was found out and the amounts to be served to each subject
wus determined, Weiprhed queantity of fcods were scrved to
the subjects for all the meals, The quantities iritially
sarved, to the subjects exactly met the IGR recormended food
allowances, ¥Yhen any extra amount was requested, weighed
quantities vere given and the plate wastes if any vere

also noted,

During the experimental period, the subjects were
instamcted not to eat any food item outside other than what

wzs supplied to thenm,

F YS1S OF Ss
The whole day diets prepared for feeding were analysed
in the laboratory for their mutrients namely proteinsg iron,

calciun, phogphorus, vitamin C, Thiamine and Riboflavin,

it
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IV= RESULTS AND DISCUSSIONS
The results of the present study entitled ®An evaluation
of the Recomended Dietary Nlowances of IR (1981) for men
dolngmodoméomdboevymk'mdismudunduthofbllodns

heads:

Ae Soclio econocic background of the selected subjects
‘Be Dietary pattern of the selected subjects

C. Nutritional stutus of the subjects studied

D, Memus prepared for the study

E, Nutrients supplied by the planned nenus

F, /\nalysed values of the planned diet in comparison with
calculated values for the selected mutrieats and

G, 'ean food and nutrient intake by the selected subdbjects,

aMMchMotmmoMmM:

The socio economic details of the selected subdbjects are °

givea in Table,II, and the format used is given in /ppendix-1,
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TAILE « I

THE 50CIO ECOfONMIC DETAILS OF THE SELECTED SUBJECTS

L

S.lo. Details lo, of subjects Percentage
1. Age in years

25 - 30 (4 35

M3 5 25

36 = &0 8 &0
20 Education

I'dadle Lchool 5 25

4gh School 1" s
3. Type of fomily

[uclear 13 ™

Joiat S 5
&, Size of the family

Less than 2 memters 3 3

3 to 5 members 15 (4]

6 to 8 members 2 10
S Income/month in Rs,

Less than 600 ] S

671 to 700 4 ¥

701 to 800 S 25

800 and above 7 35
6. Marital status

larried

Dochelor

3 8
3 3
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Out of the 20 subjects selected for the study a majority
of then (40 per cent of them) were from the age group of

36 to A0 years.

Seventy five per cent of the subjects had education upto
high school and only twoaty five per ceat had studied upto
riddle school, Among the 20 subjects 50 per cent were married
and 50 per ceat were bechelars. lajority of the sudbjects
came fron nuclear farilies and also their family size was

szall (1.e¢) within the nunbder of three per family,

The total monthly income of the families of the selected
subjects ranged from Rs., 500 to above Rs, 800, However only
five per cent of the families had an income below Rs.600 / month

which shows thnt they do not belong to very low incone,

The expenditure pattern of the families is presented in

Table IIIX,
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TALE « IXX

THE EXFENDITURE PATTERN OF THE FAI'ILIES OF THE SELECTED

SURJECTS

Ranpe of expenditure

e

llumber of Percentage of

Iten ( fercontage of total families Lardlies
income)
Food 41 = 50 S 25
51 « 60 3 1%
56 = 70 3 13
71 and above 9 45
Clothing 0=-5 6 X
61 8 &0
11 and above 6 X
House rent 0«10 & 0
M1~«2 13 65
20 and abowve 3 1"
Education 0«5 % 70
6«10 6 X
ledicine Oe$ 20 100
6 and above - -
Fuel, light 0=$ s 25
6 and above 15 75
Transport 0=5 20 100
6 and above - —
Others 0«3 20 100
(¥an oupari tobdbocco
and drinks) 6 and above - -
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The income of the families was spent on vorious items

such as food, clothing, shelter, ete,

A pajority of the families (45 per cent) spent more thon
71 per ceat of their incoce on food, This was hecause of
their lov income level, VYhen the income was higher the
percentage of exvenditure was lesser for food which wos

observed in 25 per cent of the faxilies,

Decause of the residente in city areas 65 per ceat of
then spent 11 to 20 per cent of their income on house rent,
Only 15 per cent of them spent more than 20 per ceat of their

income for their houses,

The fact that 30 per ceat of them spent 6 to 10 per cent
of their income on education indicated that their family
nenbers vhore given education at higher levels, In general
the expenditure pattern indicated that they 41i& not have a

very low living standards of 1life,

The expenditure incurred on cerecls by the selected

féilies is given in Table IV,
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TABRLE » IV

WI?WWWMMWF@IB&

——

Per cent of total No, of Percentage of

S.No. food expenditure families familios
2, 51 « 60 5 2%

A majority of the farilies, (65 per cent) spent only less
than 50 per cent of their total fo 4@ expenditure on cereals
completely and also their econoric status was slightly bdetter
off, The remaining 35 per cent of the families speat more
incone (51 to 70 per cent) on cereals, It might be due to
their dependence on cerecls for the hulk of the diet as comnonly

obeerved in most of the diet surveys among the very low

income groups,

The expenditure inanred on food groups by the selceted

families 15 presented in Tadble V,
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EXFENDITURE INCURRED ON OTHER FOOD GROUPS BY THE SELECTED

R

FAILIES
Food expenditure ia per cent
Item e

N1l S 6«10 11«15 16«2
Pulses e e » 65 ———c
Leafy vegetables  — 400 ——— - —
Other vegetables  — % 65 ———— ——
Roots and Tubers — 6= 35 —ves P
011 and fat — L7 75 10 ——
Sugar and Jaggery —— 100 — — ——
Fleshy feeds/eggs 1° 40 35 15
Mdlk and milk

products 25 25 30

Prepared foods 65 25 10 o~ -——
Deverages L 100 ———— e —

DR

The fact that 65 per cent of the farmilies snent atleast
44 to 15 per cent of their food expenditure on pulses
indicates that the requirement of pulses may be fulfilled

partly 4f not satisfactorily,
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The expenditure on green lecafy vegetables wvhich was
only vitMn:x:r cent of their food expenditure indicated
that the inclusion of these vegetadbles were not upto the
satisfactory level. VWhen ococpared to the green leafy
vegetadbles the expenditures on other vegetables and roots

end tubers were found to be more,

Fifteen per cent of then spent 16 to 20 per cent of their
incone on fleshy foods, Fifty per cent of them spent 11 to 15
per cent of the food expenditure on milk and milk products.
Bventhough & majority of them (65 per ceat) spent less than
five per cent of the food expenditure on prepored food items it
vas very discouraging to note the poor quality of the prepared
foods purchased dy them,

1) Dally menu

The daily meal pattern of the selected individuals is

rresented in Table VI,
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TARE VX

DAILY MEAL DPATTERN OF THE SELECTED ISDIVIDUALS

m

Meal Timing leal pottern

Morning Coffee, left over rice and tuttermilk/
1411 /Dosas ppuma ete,

Nooa Rice and Samber, Poriyal, BRuttermilk/

Rice, Rulikzumbu, tuttermilk/soce rixed
rice=Tomato rice, dhal rice, ~uliyotharai,
and rice wvith pickle and vegetabdles,

Evening Tea
Night Chappathi /Dosai /Uppuria etc./iioce and
Rasam,

There was not much difference in the peru psttern of the
selocted families, All of them had only three meal patterm and

forthe eveuln; they Just had either a cup of coffec of tea,

2. lcan food intakeiqt the selected subjects through the home

and canteen diets,

Three day food weighment survey was carried out oa five
sudjects randomly selected froo ecch group of moderate and
heavy workers, During this period of survey the workers had
two me2ls at home and one meal ian the canteen, which was their

regular reactice of food intalie,
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The nean food consumption of the selected workers through
the home and canteen diet is presented in Table VII with the

irdividual values in Appeadix 2,
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Except the fruits all the other foods were below the
Recomranded Dietary - Jllowanoes 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 consursption of other
fruits, The highest percentage of deficit (92,.8%) was noted
in their intuke of green leafy vegeiabies which is a ooumon
problen in India, This was due tu their ignorance regarding

the importance of green leafy vegetables in good health,

The next food which was deficient was nilk and milk
products (85.5% ond 71.5%) followed by pulses (61,2% and
48.75%) indicating a deficlent intake of good quality protein.
The main cause for this 13 the high cost of milk and pulses,

Fats ond olls were deficient to abaut 32,5 to 44 per ceat
and cereals to about 16,42 to 37,53 per cent. The least
deficit was noted with regard to other vegetables (5.33%),
tut for heavy workers, the dcficit was to about 35 per cent,
In general the deficit was meagre with regard to other
vegetables and cereals bec:ause in the dietary pattersn of the

low incone families cereals farm the tulk of the dilet,

Roots and Tubers were deficit to about 50 per cent.
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3, Nean home . aad . cantulill :

The following table msonfa the ean nutrient intake

of the moderate and heavy workers assesed through three day
veishment survey and their 4ndividual values presented in
Appentix 3,
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The deficiency observed in the intake of different foods

was reflected in the intake of mutrients also,

Iaspite of reduced intake of green leafy vegetables the
calcium and iron intakes were more because of inclusion of the
cereal ragi in their home diets which is enocouraging. Due to
the deficit of green leafy vegetabtles, pulses and milk and
mdlk products the *B complex vitamins were lesser than the
recooronded allowances, DBecause of higher intake of tomatoes
and other vegetables the asocortic zeid content of the dlet
was high wvhen calculated, !bvovc?hismymtbemnu
the diets are analysed for vitamin C mainly due to the

cooking losses,

The highest percentage of deficit was noted with B
carotone bocause of lack of green leafy vegetabdles cnd milk

and milk products,

Thus the home diets of the selected subjects were

deficient in most of the mutrients like calories, protein,

B carotene, thiamine, rivoflavin and maiacia,
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S. Nutritional status of the subjects studios:
All the 20 subjects selected for the study were free

from disecses or otwious deficiency signs, Their mean

body weights and blood haemoglobin levels are presented
in the Tadble IX

TAHE « IX

IFEAN DODY WEIGHT, AND HAENVOGLCEIN LEVELS OF SELECTED

SUBJECTS
Detatls Veight (Xg) Hasmoglobin level
(g /7 100 ol blood)
Moderate workers el 1.6
Heavy workers 6h.6 13,45
Normal 55,0 )

The moderate workers had a lower blood hasmoglobin
levels (11.60 £/100 ml) when cotpared to the heavy workers
(13.45 g/100 nl).

F

Three days nemu planned for moderate and heavy workers are

rescnted in Tables X ¢to XV,
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TARLE = X

zs DY MENU FOR A ANl DOXNG MODERATE WORK

Fem
GRERPRR
Ireakfagt:
Chappathy
Dhal MNasiyal
Coffee

lunght
Rioe
Drinjal sambar

Carrot poriyal
Aralkeeral masiyal

Tonato rice
Curd rice

Ridge gourd poriyal

R

Ingredients used

e

Yhear flour « 150 gms,
Red gram dhal « &40 gns,

Sugar « 20 gms, milk = 25 gms,

Rice = 175 gms,
Red grem dhal =« 35 gns, injal « 2% gms,
w-mmo

Arailwetal =« 125 gnms,

M41k » 75 pgms,

['11k « 25 gms, Sugar = 20 gns,
Puffed rice = %0 gnms,

Rice = 15C gms, Tomotoes = 30 gns,
Curd (a11k) = 75 gma,

idge gourd « 90 gnmoe

For the whole day use 9 gn of beagnl
fram and 2 gn of curry leaves were
used for seasoning, Used 10 gms of oil
for xeakfast, 20 gms of oil for lumch,
and 90 gns of o1l for dinner ia the
rreparetions, For the whole day 60 goms
of onion was used, 90 gms in the
treakfast, 30 gms in the lunch and

20 gms in the dinner,
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TAHE = XI

117 DAY NENU FOR A MAN DOING MODERATE WORK.
s ‘ " ~

l

lem

Wheat Raval Uppuma

Banana

2inoarx:

Rice

Ladies fiuger
Sambar

Lablad poriy=l
Rasam

Qurds

Ingredients used

Wheat Raval = 150 gms

Roasted lengal gram - 15 gns,
Banana = 30 gms,
Suger - 20 gns, lilk - 25 gms.

Rice « 175 gns
Curd (Mlk « 75 zms), Pumpkin « 20 gns,
Red gram dhal « § gns,

Amaranthus = 125 gns,

Sugar « 20 gms, X4lk = 25 gns,
Tarioea = 60 gms,
Croundnut = 25 gos,

Rice « 15(gns.

Lodles finger = 20, Red 7ram dhsl « 30 gns,

Lableb « 35 gns,

Curds (milk = 75 gms).

For the whole day used 9 gms of Bengal gran and 2 gms of
ATy leaves for seasoning rnmrpose,

Used 20 gms of 011l for dMreackfast, 90 gms of 011l for lunch
and 90 gns of 011 for dinner,

For the whole day &0 gms of onion was used 90 gns in the
renkfest 20 gns in the lunch and 10 gms in the dinner,
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TAALE » XXX

1117 DAY MENU FOR A MAN DOING INCDERATE WORK,

MR

-— - e ————
Hemu Ingredionts used

egklagt:

Ing Rice = 150 gms, Elaek gram dhal = 40 gns,

Coriander chutney Coriandor leaves « 75 gns

Coffee Sugar = 20 gms, Milk « 25 gnms,

Rice Rice = 175 ERS.

Drinjal RPuliguzuntu Brinjal « 25 gms, Temoring « 15 gos,

Amaranth poriyal Amaronth « 50 gms,

Carrot salad Carret = 500 gnms,

oL

Creen gram sundal Green gram = 35 gms,

Coffee Sugar = 20 gns, Vilk = 25 gnms,

2ionnsr:

Lime rice Rice = 150 gms, Lime = 30 gms,

and cur: rioe Curds = (milk) 75 g=s,

Cluster beans poriysl Cluster beans = 50 gms,
For the whole day used 5 gms of Bengal gram and 2 gms of

ourry leaves for seasoniag purpose used 5 gms of oil for

breakfast,5 gms for Tea, 15 gms for lunch and dinner for 15 gnms,

For the whole day 50 gms of onions was used 20 gms for
lunch, 15 gms for Tea and 15 gms for dinner,
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TABLE =« XI1X

1" DAY IENU FOR A MAN DOING HEAVY WORK,

lenu Ingredients used
— i amme—
Chappathy Wheat flour = 150 gms
Dhal nasiyal Red gram dhal « &0 gms,
Cotfee dugar = 25 gns, Milk = 20 gms,
Lunch Rice « 250 gns,
Brinjal sambar Red Crom dhal = 35 gms, Drinjal = 25 grs,
Rasanm ————
Carrot poriyal Carrot = 40 gnms,

/ralkeeral « 125 gns,
Curds (Milk) = 75 gns,

Zgas

Coffee Sugar = 30 gns, M1k - 25 gns,
Puffed rice Puffed rice = 50 gns,

Groundnut Groundnut « 50 gms,

Dipner:

Tomato rice Rice = 200 gms, Tomotoes = 30 gns,
Curd rice Curds (¥41k) =« 75 gms,

Ridge gourd porgyal

For the wvhole day used 3 gms of Dengal gram dhal, and 2 gnms
of anTy leaves, for seasoning purposes,

Used 20 gns of 011 for treekfast, 20 gns ia lunch and 90 gus

for dinner,

For the whole day 60 gms of onion was used, 10 gns ia
reakfast, 3 gns ia lunch, and 20 gms in dinner,
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TADLE « XIV

11 DAY 1ENU FOR A MAN DGING HE/VY WORK

Veoau Ingredients used

Breakfagt:

Uppama Wheat Ravai = 200 gms,

Chutney Roasted Benral gram dhal « 29 gns,

Coffee Sugar « 25 gns, Milk « 25 gus,

Baonana Benana « 30 gms,

langh! '

Rice Rice = 250 gms

lioun Kozuntu Fumpkin =« 20 gms, Red gram dhal =« $§ gns,
Curds (¥41k « 75 gms)

Rasam auneser

Amarenth Poriyal Amaranth =« 125 gns,

it

Tapioca Tapoica = 60 gms,

Croundnut ‘Groundmut =« 50 gms,

Coffee Sugar = %0 gms, 41k « 25 gns,

Dionsr:

Rice Rice = 200 gnms,

Ladies fiager sambar Red grom dhal « &0 gns, Ladies
finger « X0 gnms,

Rasanm aumsass
Ladblad Poriyal lad lad =« S0 gms,
Curds == Curds (Milk)e= 75 gms,

For the whole day used %0 gms of Beangal graz dhal and 2 gns
of anTy leaves for seasoning,

Used 20 gms of 011 for txreakfast, 15 gms of 011 for luneh
and 15 gns of 011 of diaaer.

For the whole day 40 gms of onion was used, 10 gns in the
mmm.mmu{ummwmmmumer.
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TAHE « XV

III™8 DAY MENU FOR A MAN DOING HEAVY WORK,

Lime rice
Curd rice

Ingredients used

Rice « 200 gms, Hlack gram dhal =
&0 gms,

Coriander leaves ¢ 75 gns,

Suger « 25 gns, Milk = 25 gns,

Rice = 230 gms,

Brinjal = 40 gms, Tomarind = 15 gms,
‘maranth « 50 gms,

Carrot = 50 gns,

Creen graom dhal «» 35 gms
Jugar = 30 gns, Milk e 25 gnms,

Rioce = 200 gms, Lime = 30 gms,
Curds (M11k) = 75 gmo,

S g R ]

Cluster beens porival Cluster benns « 50 gms,

For the whole day used $ gms of Bengal gran dhal and 2 gcs
of aurry lesves for ssasoninz, used 5 gms of oil for Yreakfast
and 10 grs of oil for tee (Sundal) and 25 ges 011 for lunch
and 40 gms 01l for dinner,

For the vhole day S0 gms of onion was used, 20 gms for
lunch, 15 gms for Tiffin and 15 gms for dinmer,
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Based on the food allowamces of ICMR (1981), the meaus

were planmed with the imclusiom of all food groups. Cousidering

the existing meal patters, seasoaal Olw;la‘nility, cost tinme

available for coeking, facilities gwailable for cookimg, amd the
likes ard dislikes of the selectad subjects, the plamniag was dome im
such a way that the total quaatities of differemt inqusdiemts

uded im a day were similar to the Recommeamded Daily Allowaaces

givea by the ICMR (1981),

Simce the ICMR (1981) has not givem amy rscommemdatiom for
fruits the 1968 recomaendatior for fruit3s has bueam used through-
out the study. Regardiyg the use of 511 amd Seasomiags whole

days allotmonts were weighed oul amd kept separately. They

were distributed amomg the prepatatioas’ as pz=r the rejuirsmeats,

For both thks moderata and hecavy workers the sane meau
was followed but for the imcraased quamtities of some of the food
groups like cerg!.s. othar vegetables, fats ard oils amd sugar
anC jaggery. Groumdanuts wers cilveax >mly for the heavy workers

as per the allowance. The total cosi of a days memu was worked out ¥ be

R8s 5.70 for modarate workera amd ».,6.80 Eox heavy workers,
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The iavestigator aimad €0 supyly the £oods of good juality

at moals siaco palatabllity aad appseareaco of meals foomed the
two maia factors oa which the consumptioa patteras of aa

P

7hea compared with thair aormal meau pattera tha acwly
plasned meaus iscluded mare mumber of items £or example aa
additional vegetable ia lunch as wall as dimmor and Smacks

during toa time

. SMElents supolied by the plefsed memys

The meaa autrieats supplied by tho plaanacd diots is

preseatoad ia Table XVI with the details of calculatioa ia

Appandix 4 (a ¢ £),



2Co0nCrCulrlnCeCeteColrl el aCalutl o€ nColrl wlw Cu:CeCrl s CaCrlalaC rlrCateC ~CrlaCalulnCer O CaCaln CalsOnCa

90°0ST+ PO°PC+ OE°ZC= LO°9P+  OCSTI¢ S°66T+ PO°OST+  9°T= 995+ SONCICIITO ¥
) 0s 9t z°C ¢ 600¢ 0T  0CS~00% 006 €S vou
< €O°STT 990°SE 69°T  ¥6°Ct 09L9 6°6L STIT 9€8¢  €0°S8 sxeIce Kavey;
... ZEOTIOT4 DIOSES BT°yw  TVVTOH 9ZcE¥ £%65%¢ 00°6LT+ S6°T¢ 8E°STe SONRILIIID ¥
0% 61  s°t ey 000t 0t 005-00% 008 T vou
96°0Z1 69°ST 9€°t  LZ°C L6LS  99°TL  O0cOT 9S82 69 SIcHIen GIMIBPCU
QOululel : Cuelalwlel el rCulel OOl erColrl alnG el nCaC st slnCaluCuleleuleCaolaCaleoCalals G aln vOalas

5% (tw 450, (50 (6h) (o) (Sw) TeO W (WD)

PVe

SJGICSEY UTORTN =OaFY CUTURTUL GUCISIED-g WCIY EmTOYeD AGTew: WTSICIE i hoads

CeCelotaelnlrOulrlaC o ulal G rlnlatol: 8:CurCaC uCululrQal sl ol sl eC rC el aleC s Cote CoCe e Calulu e

QAIVINDIVD €V EANEW QEREVIEE 40 “OTVA SAIITHINN
IAX ¥IEVY



The above table shows cloarly that tha three days moau

planned t;or ths two categaries 5f peopla supplied more thaa

tha Recmo.d;d Allowaacos of Nutricats, for the Twd Jroups
studied, The supply of all the mutrioats wera fouad to be
in axoes: ancopt riboffavia wh.ch was doficieat to about

8 ¢t 32,

The caloric comtsat of tho miderats workers was found
to be im axcass but it was slightly defficieat (1.6 per coat)
ia the diet of hoavy warksrs., The protaia coateat of the diet
was greater t> an axteat of 54,6 por caat, the axcess amouat
of calcium varied fram 129 €O 150 par ceat im both tho diets,
The iroa coateat was greatsr them the RDA t> aan extsat of 2399

per caate

Amoag the wvater soluble vitaniang, vitaaia C, gonteat was

greatar thas the thimmiaz aand niacia coatsat, 8ut this might

be lost during thes pruparatiosa amd codking of £30ds, Thianime

- " . .
2N e

e

R SN Yol - T

B
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lovals wers highsr from 6 to9 32 per coat thaa that of the
rocammondad \llowanco, Hiacia was als> higher to a®
axteat o9f 35 por ceat thaa tho rejuired gquastities, Thus

the plamnod diots werce satisfactory im all the mutriosts axcopt

for rivoflavian,.

Five graan of all the roceipss prepared ia the diots during

tha feeding aporimcont ware homogemised im the labogatory asd
the samples ware analysed for their proteia, calciusu, i¥oa,

thimine, riboflavia and vitamia € coateats,

Later the values wers calculated £or the Juaatitios of

ona day’s dist far all the thraoes days £ar both ths groups,

Table XVII gives tho results 5f the amalysis ia
comparisoa with the calculatod valuos with the details 4ia

Appandix 5 and 6.



TASLS XVIX
HUTRITIVa VALU: OF THE PLANNGD MINUS A3 ANALYSZD IN THE LAJORATORY
4 CAPARISON WITH THZ CALCULAIED VALUES,

BOEY JMPE() 20 - 3 I BY3 LAYWYTIIID @Y I J-2D2 D3 3IJW Y Ju G0N PO IS 2QWQMIOIO B
_ Proteia Calcium Irom Chiamimse ibotflavin Vitasin C
Jatails cas ) () (ug) Gag) tag)

BYBOWMOWYLYR4/ I T AJAJBOBYS DA 0N FEIBY3 OB P IPM PO JADM Y3 P3O JaQag 2P3P=Da0

Modarate \Ornors

Amnalysed 66.6 938 60 1.98 09?7 16
R d‘ culatad Amtusd 69 1030 72 2.7 1.38 120
difference 3.4 92 w12 0,29 =041 «104
per cunt
d1ffyrange =3eé =3.9 =16.6 ~12.77 «30 - g7
Heavy workesgs
Analysad 82 1017 69.6 2,35 Lel? 18
Calculstod Awtuat 8s 11 79,5 2,977 1.49 128
LAV AL
wam -3 =108 «10,3 «=0,67 Q=32 =107
Per comt
difforemce 3,8 =9,§ =12,8 =199 =22 - 86

BOBIBOTO IO =G *O =0 2O 2 TVORGSO ) O GAPRININOEI IO JRGRG B84 F3Je PSR EGEOm
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It was aoted that all the valuzs sbtainad im the laboratory
wore lowar thaa the calculatod values, Ia protaim, 2.4 gn
differeace was adted. Ia calcium 92 mg to 102 mg difforomca,

iroa 12 mg ¢5 10 mg differeonces were recordod, Ia thiamine
029 mg €3 0,99 mg differeacs wvas adted. Ia riboflavin
O0cdl mg t3 0,32 mg, Was adotad. There was a greatar 1033 ia
vitaaia C, 1i.¢ about 104 mg to 107 mge

rumm!ummhmtn;:&uumlpu
aight be duz 20 the factors such &3 the varisty 3£ foorxdstuffs,
ths 138803 ia the preparstioa of £20d3, cookiag of £aods,
serving of £950d3, and more thaa these durind analysis itseolf,
Thus due to thesa factors the autrieats aight de lasser oa
analysis is comparisiom with the calcul ated values, idwevar
as tho autricat supoly of the diats were graater tham thae RDA all #
those would have boca aasily componsatad and tho fulfilmeat
of the autriocat rajuiremeat would ast beoa affected.,

}
- 28 D 28d Bu ont

During the feedisg experiment (i.e after allwiay three

days adjustmeat porisd, Ths subjects were sarved ths
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recamended sf gaatitias 2f cooked £30ds L£or sach moal, : /
. 3 4

Thay weras parmitted to> waste the aextra £05d4 served and at the sﬁ
td

time extra ssrviags of amy items ware served as desired, 3ut { ;

all thess were rocorded carafully for ocach subject duriang ‘
all mcal times 2a all the three days, Tho meas £534 iatake 1

i
of the sucjects ia comparisioa with RDA i3 praoseated im Table

XVIIX with the iadividual values im Appeadix 7 amd 8,
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Comprarison DF Mean Fooor ConsumpTioN OF MopeERATEAND

SCALE

HEAVY IWORKERS .
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In the cereal coasumption there wvas a deficit of 8 per ocent
in the case of noderate workers and 9.4 per cent in the case of
heavy workers, Thus 1n both the groups the sudbjects were not

able to consume the recccnended allowances of oereals,
Daloeg:

Though in both the groups the pulse consumption was
lesser then the RDA it was greater by moderate workers., This

might be due to the higher intake of cereals and inclusion
of ground auts in their {(heavy worker's)diets.

Sxeen Jealy vyagatahles®

Exoept for a very little copunt of deficit the subdjects
were able to consune tho RDA of green leafy vegetabdles in
their diets the shortage was fros 3,97 to0 5,6 per cent in
which 1s not a remarkadle quantity,
Qthar vegstahles:

The consumption of other vegetadles by the heavy workers
was lesser thac that of the noderate workers, vhich is proved

by the higher per centage diffarence (15 per ocent) uﬂ'.‘

'

< degae.
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heavy workers as against (5,%¢) the difference in the ease

of moderate workers,

The serving of roots and tuders were also found to be
high in both the groups as they were not able to soasuwe

around 90 per cent of the RDA,

xultat

With regard to the consunption of fruits only one to
two grams of fruits was lesser than the RDA ig bdoth the groups,
This was mainly due to the inadequate cereal consumption in
which the fruits like tomatoes and lime were mixed on two
days diets. If this could had been givea separately this
inadequacy would not have been mrevalent,
33k and milk productss

The milk consumption was adequate ia both the groups
as per the RDA, This might be due to the prastice of coffee

consunption and adequate curds by the selccted subjeets,

£at3.20d Olla:
The consumption of fots and Olls was alightly lesser

than the RDA ia both the groups with a renge of«=h to =5 gns,
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Sugar and Jaggerys

It was observed that inm both the groups the men
consumed the entire quantity of sugar recomnended. This
night de due to the practice of coffee intake,

From the quantities of variocus foods consuned dy the
subjeots the intake of nutrients were calculated. The
values thus arrived at are ocompared with RDA ia Table XIX,

with the individual values in /ppeadix 9 and 10,
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Though the food consumption of the subjects was not
very odequate 1t was suwrprising that the intake of almost
all the nutrients except riboflavin and little amount of
evergy were excessively consumed by the sudjects., 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 froo 16 ¢to
&2 per cent in the moderate and heavy workers. The deficit

was around 6 to 14 per cent ia the two groups,

Both the ninerals, ealcium and iron were high in both
the groups,

The B carotene content was also high ia both the diet
mrmging?ﬂmﬂ}tq.&mmtmohumm“.
Ridbofl=vin wng deficient in both the diets from 12,6 to ¥ per
cent vhich is a considerable quantity., Decause 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 cooplex vitamins,
thianine and niacin were also consuned more than the

recommended quantities, The increase was found to bde




from 25 to 36 per camt ia thianinc and 20 aad 33 per comt ia
aiacin. The vitanin C was also gretar thaa that of the RDA,
The iacroase was 122 to 134 per coaat. But oac casndt be very
mach satisfied with the incroased amoumts of water sdluble
vitanias, dDwovr after allowisg for cookiag 103308 Jne may

get an adequats quaatity of thesc autrieats,

Based ca the foregoing discussisans it could be coacluded
that the moderate and hoavy workers ia Charan Transport
corporation wore not able to coasume all £30dstuffs as per
the recomeded allowamces, (Owower ths quamtity of €5ods aot

consunable were wvery little i.e a maxinun of 16 per ceat,

The highest percentage of deficit was adsted with pulses
(12,3 to 16428 par coat)s Naxt was fats asd oils per ceat 10,
roots asd tubers 10 to 12 par cast, corcals 8 to 9.4 per ceat
fruits 3,3 to 6.6 par ceat amd Jther vegetaoclas fram S.3 to
1S per caat. The deficit was fouad with rogard €9 roots aad
tubers aad other vegetables maialy because these £55ds were
incorperated im either coreal oc pulse praparations saly,
otharwise these would have deaa comsuned. The aubjacts ware
able to comsume the rejuired quamtitias of ailk aad sugar and

jaggexy.
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Cvea though there was a Slight deficioncy ia the

consunption of wvarious £oods when compared with the rogcomnonded

allowvancas, the autrieats were fousd t5 be sufficieat bocauss of
higher autrieat coateat 2f the diet, thus easuring the Juality
of tho mesu3. Che slight deficionty iam the quaatity may aot

affect the mutritional status of s parsoa,

rm‘ the results 5f the woighment survey showod
doficieat intake of all ths £50d3 as well as nutrieats, thsaugh
their routine diets the feodiag axperimont has proved that they
would comsume slightly more £00ds prawvided their econmic
conditioas are improved and adsjuate. Hutritioa education
asod €0 ba imparted f£2or ths praper Sslectioa and preparatioa

of £524 stuftfs,

e s
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VSUMMARY ARD CRICLUSIONS

Ia the present investigation entitled, "An ewsluation of
the Recommanded Dietary Allowances by IOR (1981) for mem doing
moderats and heavy work” had the main objective of tosting the
adequgey of the recommendsd food allowances ofICOR for men doing
moderats and heavy work and oconsuning vegetarian dists,

The nutrient ocontributicn of the recommendod diets was also

studied Hrits adeguacy.

Thres days menu weze planned for the two selected categories
ofpeople-moderate workers and heavy workezs consoning vagetarian
éiets based cnt the RIR for foods., The calorie and nutrisnt supply
of the plammed dlets wers calculated, The three days menu were
standardized in the aboratory. Ths cost of oce dry's menu was
worked cut G be 13,5,70 for modeznte workers and MN,6.80

£OF LRAVY WORR3ITB,.

The groups of 10 men each, from Cheran Transport Ccorposation
of Coirbatore were sslectud for t @ fesding experimmnt, Ths base
1ine Gata were collected from the sslectod men through socio
m&cmd&nwnnuumm?m.w
wmbdvtehtmmmtoramo;m&n
giving fresdom for food wastage as well as consumption of axtra
quantities of any item served, Records of their intake were

maintened £0r pariod of last tixee Guys lsaving zs adjustaent
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pericd ofthrec days in the tegimnimng. Their neen fooc intakes
were cnlculate’ and comparnd against the RIA, The prepared
marus were also analysod in the laboratory for protein, calcium

ircre thiamine riboflvin and vitamin C,

The following were ¢t result:

1, The total monthly incuwe of the selacted mon ranged from
R30600/= to above [3,000/=, A majoxity of the familics (60:)
mwwmp«mamummmw.

A majority ofthe families (65:) of them spmmt only less than
S0 per cent of the total food expenditure on cereals. The
M'meﬁmmtd&emxmm;ueasenwls
per cent of thair fooa axpenditure on pulses indicates that
the requirenent of pulsos may be fulfilleC parxtly. 7The
axpanditure on green leafy veget:dles which wvas only within five
per cent of their food expenditurc indicatod that the inclusion

of these vegetable were not upto the satisfactory level,.

2¢ The rosults offood walighment swrvey in2icated that
excopt the fruits all the other foods were below the RIA
in the dists of selected subjects, The main reason for

the increased consusption of fruits was due to the inclusion
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¥

of tomtoes in most of their preparations and not ue to the
consumption of other fruits, ¥wWhen the nutrient intake was
calculated on thabasisod the basis of the food waeighment survey,
the Wpemnugommewuhp.m and the
other mutrients that were deficiont were calorie, protein,
thiamine, riboflavin and niacin, The reason for the sdequacy
of the ainersls were minly due o the inclusion of ragi and

other ccoal in the dlet.

3¢ When eorpared with the ncrmal monu pattern of the selected
mon, the planned menus had more number of iftems in all the four
meals of the day and the planned menus were balanced when

compared to the home foods,

‘.Mph%mmmmmlymmmmm
Of all the wutrints emcepting ribflavin vhich was founc ow be
consigrently Aeficient fm ali the plamned 4de3, The calorie
vas deficit tc an extant of 31,6 par cent for heawy workers and
S per oant for —oderate worhers, The pootoin, cozloivre ani
iron contants of the diets for mcdexmte and heavy Wworkers ware
fmaw&mmummazsm:mmm.epc
cant, 127 and 15C par cent, and 389 and 299 par cent espoctively,
The supply ¢f P carotens was greater to an axtaat of 83 and 128
per cint and for vitamlisn C, 15C pex cent axvegs wtan coporsd

o RIA,
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%. ‘hen the prepared diets were analysed in the laboratry

for protein, calcium, iron, thiamine, ridoflavin and vitamin €
all the values were eiG9F tnen the calculatad values indicating
the cooking lisesd as w2ll an wariseal differences,

6. Witk regard to tls conpumption of mem the tgg.oumg were
cbeervad,

(a) In both the moderate and hoavy workers the coreal and
pulese allowances of RDA was greater tlm their normel eating
capacity, The deficit of ceracl conpumption was & anc § 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 wvegetables, roots and tubers, green
leafy vegotables, fats and 0iis were found to be slightly ecxcess
with very minor deficits in their diets, The deficit ranged
froo 303 to 12 per cmt, The mein reason for the daficit is ue
te imadequate intake of cereals and pulees in which preparation

taken

4
gﬂthmmbhmmmmd.

(e) The milk, sugar and jaggury consunpticn were found to be
e@nmhh&ﬁnmdm&;ﬁhﬁ.ﬁ&hhm&ym

to the coffee intake,



7. Though the food consumption was slightly lesser than the
RDA, mcmu.gtmmmmumcamnarm:-
lavin were excessively mlw\wmammmdbyehom
jects. This was because of higher nutrient content of the
planned diets, The ancesses cbeserved were upon 16 and 42 per cent
for proteins, 109 and 125 per cent for caleiun, 235 and 270 perxr
cent for Irom, 83 and 84 per cent for P carotene 36 and 25 per cent
ﬁotthhmm.zom33wmsornhciamdiumdlsfmemt

for ascobic acid for modszrate and heavy workers respectively,

It wvas concluded that moderats and heavy workers coull
consun? all tha foods to & great extent as per the rscomended
allowances, of foods, The supply ofnutrients by these diets
wad found to be wery hish, Szvisting very much from the re>cmrended
sllowances of nutrients, Riboflavin and calorie requirements
alone were not fulfilled by thesa Ciets, These coull be evercome
if morve attention is paid to include rideflavin rich foods in

the meal planning,

Ths major suggestion that could be made to the industrial
canteon are
3« If the axisting =snuc iz the canteen c2n be slightly

modifiad with the inclusion of incrossed quantitiss of foods
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that are lacking in the home Siets-namely pulses, green leafy
vegetablos, milk and milk pEoMCEs and fats and oils if would
halp them o get adoguate mitrients,

T 24 "nidR plenming the senus for the canteon the selection of
wwrmlttyutwdsuhtchmrichmotvimm
aincorals wosld hocp in £:1£4114ng nutrient adequacy even if

the cquentity of foods are slisitly less than the normal amounts,

o —f£forts can be takan to provide the tSorsute and Some

vegutables in the zaw form 0 increass L vitawin £ ~onvent,

Apart from thess sugrestions it is recormanded thet
further research is needed to f£ind cut the biocewailadiiity of
cooking losses and other factors which prevant the availabdlity
of nutrienta, Nurther tasting of RDA with other age groups,
as well as people with different incomc lsvels would be of

great value to strongthan the present findings,

L 2 . 21
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A JESTIONRAIRE USED TO ELUCIT INIFCREATION AN SOCIO-BCONRIC
BACKGROUND AND DILTARY PATTRRU OF THE SELECTED SUBJLCTS.

DIET SURVEY

1. lane of the investigator
2, Bame of the interviewece ¢

3. llame and address of the

head of the family :
a) Door Ko, s
b) /\ddress ]

&, Income of the head of the

fomlly s

5. Conposition of the family -
Type of the famiiy t Joint / Nucloor
Religion and Caste 4

Vaogetarian/iionvegetarian 3
Vegetarian tat takes eggs 3

S.,No., Name of Relation Varital Age Educa= Occup= Incooe

nembey to the status in tion tion per
2::! of years moath

family

et




6. MONTHLY EXPENDITURE PATTERN

A SSRGS -

3.No Itens Rupees FPerceatage of
¢ Spend/l‘onth Incoce
1. Food
2. Chothing

3. House rent = taxes
4, Education

5. ledicine

6. Fuel and Light

7. Pansup-ri and Todbacco
AQooholic drinks,

8, Durehle goods
9. Transport
40, Other services

11. Remittances
(Debt repzyment)

12. Savings.
IR AR A S SRR M NI ARRESeA s e R I cus e

7.a) Do you maintain accounts for food
expendi ture ] Yes / No.

If ye3, 4n what form? $ Daily / Weekly / Foathly
Vritten

Vemory



Jantity Total llornal Porcentage of
purchases
Foods odtal Rs, expendi ture
purchas

SREALSt |
Raw rice
Boiled rice




‘.<;.'



D . St
41k
Qurds
Butter Milk
Ghee
UG/ R AL, Ate 3
Sugar
Jaggory
Others ( Specity)
O 8
Biscuits
Pickles

Papads
Sweets

JEV.RAGE s

Tea

Coffee

Others (Specify)

8, lMeal Flanning?
Is planning done in advance?

sgpus ——— ——— e e
Yes No Reasons
L —— - T
« cmupENe st ERA it

If yes, wvhat is the basis for planning?
a) Total famdily requirements,

B Money availsbdle and other items of expenditure,



¢) Likos and dislikes of family members.
4) Any other,

9, DAILY MEAL PATTERN$

Days Breakfast Lunch Tea Dinner
R "—W
First day
Second day
Thettd day

L ]

40. Foods produced at hooe!
Are y-u possessing any of the following?

Kitchen Carden Poultry Dairy
It yes,
- - e o
Production per Use of produce
Itens year llo, or a—— ————
volume Dy the family Gifts or Sale
®
L R R e e
11. l'ethods of cooking!
Frying Stewing
Food items Baking Steam= — ——— or Others

ing Shallow Deep roasting
fat fat

AR .

Cereals
Rulses

Vegetables
Eggs
leat
Fish



12, Poods preserved:

l'ethods of Feriod Froblems FPreparcd food
preserva= which encountter= purchased from

Food tion presers ed outside
ved
o= o s R S R T
L R RN e

13. In feedins wvho do you consider the must ioposrtant persen in
the fardly:

Individunl Reasons

First
Second
Third

SRS A, A ]
4. Satisfaction/Dissatisfaction with the way family is fed.

e i~ NOERES - -GBS aR RN

Satisfaction/Dissatisfaction Heasons Suggestions
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