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I, INTRODUCTION

Man's basic drive is for food to éatiafy'his hunger,
Food is intimately woven into the physical, economic, psy-
chological, intellectual and social 1life of man, According
to Manay et al (1987) food is a part of man's culture and
is filled with many different meanings and symbolisms for
all individuals at various ages and stages of their maturity.

In early history of man, he spent almost all his time
on searching,fbr his food., But as civilization developed
and men's need to satisfy himgelf with different kinds of
needs in life, his time for the mearch of food, and 1its
Preparation became necessarily less and less., He began
looking for ways and means of cutting time for the search

of food and its preparation.

Until recently cooking was a hobby for many housewives,
COOking helped housewives to show their talents. Since the
availabllity of time was there, they produced a varietj of
food preparétions. Thej never had to bother about time and

used natural food sources and methods without minding the
| time,

According to Peckham (1987) natural foods are thoge




do not éontain gynthetic or artificial ingredients_and
are only minimally processed. Minimal processing includes
canning, boti{ling, freezing, baking, roasting, grinding
and other techniques that can be done in the kitchen.

But this 18 no more true speclally with working
women who are on the increage. Working outside the home,
leaves little time for chores such as merketing and ela-
borate cookihg which includes cutting, shredding, peeling,
shifting and such other minute details involved in cooking.
According to Kapoor (1987) consumers today give high
importance to foods which could be built~in,

World as a whole has become tlme conscious. Industri-
alization hag hrought about increased and rapid advancea
in science and technology. 1In more advanced countries due

Yo accumulation of wealth and being able to simplify tech=

niques, convenience foods have come to stay,

dccording to Rogers (1987) in the last 30 - 40 years
greater affluence, more working wives and mothers, smaller
families and an increasing bercentage of one and two person

households have resulted in more foodg being eaten away

from home, the uge of more convenience foods and more cagual



meals and snacking. Food industry has reacted to this
providing relevant new products, bdbut it‘also hag a
pro-active role in sustaining and enhancing social change,

In developing countiries to make the standard of
living higher, both the life partners take up jobs and
convenience foods are a boon to them, since time and

energy are saved.

As a result of applications of scleﬁce and technology,
our food supply has developed many new characteristics.
Changing life styles and values are at the root of consider=
able changes in eating habits over the last few years,
Baisya (1988) opines that with a strong demand for fast
and take away foodé, there has been a marked upturh in

popularity for convenience foods in India.

A8 a result of such changes in thé pattern of working,
foods today can be purchased in a variety of forms, fresh,
canned, frozen, dehydrated partially prepared, ready to
serve and as a package of dry mixes., These foods are often

called convenience foods (Baisya, 1988)

According to Alleen King (1975) foods which are prepared
or packaged by the manufacturer, so that they need little

or no preparation before eating, are generally termed

“Convenience foods".



Traub and Odlund (1975) define convenience foods as
"any full or partially prepared food in which significant
preparation, culinary skills, or energy inputs have been
transferred from the home makes‘kitchen to the food pro-

~ cessor and distributor",

According to Baisya (1988) if a food is partially or
completely prepared before the product is offered for sale,

it becomes a convenience food.

One of the oldest of the convenience foods in South
India is pickled lime and mango. ZXarliest of the convenience
foods in reakity is in the form of preservation of fruits.
and vegetables of one particular season for uge in the
off-season. During the olden days, commercially prepared
foods lacked much of the flavour and texture of home made
foods, but today advances in food science have led to the
development of products that may even be superior sometimes

to those made at home.

In the past twenty years great changes have taken place
in the kinds and varieties of foods available and in the
way they are packaged.

Our supermarkets, display many thousande of items
including a broad choice of frozen ready-prepared and
semi-prepared foods and mixes not even dreamed of, a few years

ago. In future we will have even more of theses kinds of foods,
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A consumer today is totally confused with the
variety of convenience foods available. Advertisements
through radio, newspapers, magazines and television,
regarding the euperiority of different convenience foods
and their changing éosts and wild claims regarding their
nutritive value, have really put the consumer in g tight
corner, Pbr such consumers, some kind of guideline with
reference to the nutritive quality of the foods, conveni-
:ence and their'ebst,picture, safety of the preservatives
added and such other details will be boon. Before purchasing
the convenience foods, answers should be given to the

following questions formulated by Weet and Porbes ( 1980).

Do they contribute to the nutritive value of the

days meals in a manner similar to a home made products ?

Do they really save time ?, because most of the
convenience foods are considered to be time saving in nature.
If the answers for these questions are satisfactory one

should get.to the next set of questions. i

Are they liked by the family members ? This is an

important question which should be answered,

The last few questions like "Is the cost reasonable
when compared to other foods" ,"Are they packaged in

amounts, that can be used easily ? and whether convenience



foods are also free from adulterants and other contaminants 7

In tha absence of a properly set up, consumer movement,
the question of getting food material which is its money's

worth and is safe for use is very important,

Having these facts and needs in mind the pfesent study
aims at answering these questions with regpect to selected
conveniénce foods available in the local markets in '
Coimbatore city. |

The main objectives of the study are :

1« To find out the availability of convenience foods in .
the market,

2o Carryout acceptability studies on the selected convenience
foods comparing them with traditional foods.

3. To compare the nutritive value of conventional foods
with that of convenience foods,.

4., To compare the cost and time factors involved in the
preparation of conventional and convenience foods.

5« To compare the quality of conventional and convenience
- foods.
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II REVIEW OF LITERATURE

The review of literature pertaining to the study on
Conventional and Convenience foods - Comparison with reference to
Nutritive Value and Acceptability is discussed under the

folYowing headings.

A. Need for Convenizence foods and their Emergence,
B. Advantages and Disadvantéges of Convenience Foods.,
C. Comparing the Nutritive Value énd Acceptability
of Convenience and Conventional Foods, _ E
D. Economics of Conventional and Convenience Foods,

E. Adulteration in Cpmventional and Convenience Foods.

A. Need for Convenience Foods and Their Emergence:-

’Baisya (1988) observed that changing life styles and

values are at the root of considerable changes in eating
habits over the last few years. Hand-in-hand with a strong
demand for fast and take away foods, there has been a marked

upturn in popularity for convenience foods in India.

The major reasons for the €hanging trends towards cone
venience foods are tne decline of the family meal time and

growth in disposal incomes J[only in cases of City dwellers)




and the desire for more leisure time and demand for “foreign
and spphisticated dishes inspired by the media and increased

travel as indicated by Baaisya (1988).

According to Chaudhri (1989) the breakup of joint family
system has brought many women to work outside the house,
This has increased the need for food to be processed, packed
and ;eady to use., Thus packaged foods no longer mean just
biscuits and bread, but really include everything in food
needed by a hausehold. Literacy levels increased across
the board especially in urban India. This has spawned a great ’
. desire to know of latest food habits trends andﬁesirable |
cuisine among increasingly large numbers of consumers. This
has manifested itself in increasing exposure of our popula-
tion to various mass media as T.Y., Magazines, dailies, and
R3dio. The concept of eating out, is another manufestatibn\
of changing consumer food habits.According to a survey as
much'as 69 percent of upper income and 50 per cent of upper
middle income households had eaten a meal: out of the home in

the last month,

According to Robson (1981) the loss of traditional food
technology are due to the reduction of household production
- concurent with coﬁtinuing‘large family size the development
of commercial production; and the introduction of commeréiall

food processing to meet the demands of a.growing population,



B. Advantages and disadvantages of Convenience Foods

According to Aileen King (1975) commercial mixes gene=
rally prove more egpensive than a mixture made by conventio-
nal method. In contrast to the above, Metheny et al., (1987)
feports that cbnvenience food was less expensive than a
similar one made in the traditional fashion and also they
yield a more acceptable product than one made by the home-
maker. Peckham (1987) also supports the above said point
that convenience foods save nmoney and converiience foods are o
simple that they taste good-not occas&ionally but consistent- |

ly and also theylare usually easy to prepare.

King (1975) also observed that commercial mixes are
pPacked so that the contents are protected from contaminate-
ion by dirt, microorganisms and insects as well as loss or
gain of moisture and deterioration resulting from exposure
to air, light or heat, prolonging their shelf life. In most
cases they are conveniently packed for servings and instrue
ctions are clearly given on the pack regarding additdon of

any material and preparation details.

According to Inglett (1975) convenience foods require
9

less lagbour in storing, handling and preparing.

Clements et al., (1973) convenience also have the adv-

antage for the persons living alone, the working husband and
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wife on the person unable to shop or cook because of the

physical handicap these foods are useful,

Thomson (1971) citéd - the disadvantage of the use of ‘
processed food to be the skilled cooking staff who may easi-
ly become bored with the small amount of creative cooking

required

C. Comparing the Nutritive Value and Acceptability of

Convenience and Conventional Foods:

a. Nutritive Value of Convenience Foods and Conventional

FOOds:

According to Gopalan et al., (1981) the nutritive value
of any food stuff should, strictly speaking be assessed on
the cooked material, the state in which it is consumed and

not in its rawstate,

According to Elkin (¥979) and Henriksen et al., (1985)
the changes in mineral cantent of canned foods can occur
immediately after cahning because of exchange éf nutrients
between food and the canning medium as well as electrocheﬁi—

cal reactions.

According to Chandrasekar et al., (1988) nutrient COmm,
" position of malted foods and commercial formulated foods

are as follows. The energy value of malted food was 351
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K.Cals, whereas in the case of weaning foods it ranges

from 366=-420 K.Cals.

Malted food contains 13 g protein but weaning food
contains 7.5 - 12q. 6f protein., The calcium content of malt=
ed food was 290 mg. in the case of weaning foods the value

ranges from 275 - 750 mg.

Hein (1974) noted that Vitamin C was relatively un=
stable especially in the presence of occluded gir and heat,
Riboflavin was very sensitive.to light and the rate of de=
struction increases as the pH and temperature increased. In
tomato juice and in many other canned products, th%exclmsion
of 02 and trace metals particularly copper wés important to

prevent extensive vitamin C loss.

According to Ravitscher et gi..(1979)_ready to eat foods
~ have little to recommend them from the view point of nutrie
tion}'sinoe they have loét mach of their original vitamin
content through over processing and are often high in empty
sugar, calories as well as in saturated or hydrogenated fats

and oils.

According to Fleck (1981) cmany of the convenience foods
contain less high quality protein than foods prepared at

home,
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According to Puri and Sanghera (1987) ascorbic acid
content in processed orange squash and pineapple juice were
very low. This could be accounted to losses occuring during
cooking and processing. Storage time and temperature for

storage also affect ascorbie acid leyels.

Suitor and Hunter (1980) found out th&t convenience
foods are not neeessarily low in nutritional value. If made
primarily from basic nutritious ingredients some convenience
foods are equal in nutritive value to comparable products
prepéred at home or are highgr than the latter. They viewed
that in the winter, canned tomatoes may be higher in Vitamin

content than are immature fresh tomatoes,.

b. Acceptability of Conveniehce and Conventional Foods:

According to Charley (1982) when the quality of a food
product is assessed by means of human sensory organs, the

evaluation is said to be sensory or subjective.

Sensory Analysis:

According to Peckham et al., (1987) food is evaluated
by the senses of sight, smell, taste tough and hearing., These
senges help to deterkine whether or not a food is éccepted

or rejected,
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According to Ranganna (1986) sensory quality parameter
is of great importance to both the processor and consumer -
to the processor, since it attracts consumers; to the consu-
mer, since it satiq;fies his aesthetic and gustatory sense,
Sensory quality d&s a cokbination of different senses of per=

ception coming into play in choosing and eating a food.

According to Birch et al., (1986) the most important

sensory properties of food are:

(1) Flavour comprising (a) Taste (b) Odour or Aroma
(2) Temperature - Sensations of Heat and Cold.
(3) appearance

(4) Texture or “Mouth Feel" - Affecting thﬁkense of touch.,

According to Rajalakshmi and Narasimhan (1989) sensory
analysis has been defimed as "A Scientific discipline used
to evoke, measure, analysis and interpret reactions to those
characteristics‘of foods and matetials\as they are perceived

by the senses of sight, smell taste and touch,
(i) CcColour:

According to Paul and Paulmer (1972) the colour of a
food is derived from the wavelength of the light that stri=
kes it (the incident light) the wavelength of the light rem
flected by the food thebackground conditions and the ability

of'eye and brain to detegt it.
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Ministry of aAgriculture, Fisheries and Food (1979)
explains that colour is an impartant property of many'foods

and drinks and it influences consumers when buyipg.

According to Birch et al., (1986) everyone concerned
with food preparation realizes how important it is to make
good food look attractive as well as ensufing that it must
have good eating quality. Sales go dowm drastically when

discoloured foods are offered for sale.

According to Rajalakshmi and Narasimhan(1989) the
first eensory perception the colour and appearance is by
the eye. Colour is associated with quality and safety th—_
rough experience. The normal person can differantiate 10

million different colours which no instrument can.

(ii) Rlavour:

~ According to Birch et al., (1986) flavour is a complex
of sensations that we derive from food including particular-
ly the sensations of taste and smell, The fhavour of food is
one of its most attractive,’and also one of its most complex

attributes,

According to Rajalakshmi and Narasimhan (1989) the
second sensory perception is that of smell, The mechanism

of perception of smell has not been fully understood till
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to date. The normal person who is not anosmig can correcte
ly identify 2000 different odours. If he is trained, he can
differentiate and identify 10,000 odours at PPm or PP

levels.
(iii) Texture:

According to Rajalakshmi and Narasimhan (1989) the next
attribute in the sequence of perception is the texture which
is due to a combination of physical properties and percéived
by the senses 6f touch (including Kinesthesis and mouth

feel), sight and hearing and have a sensory property.

(iv) Taste:

According to Rajalakshmi and Nafasimhan (1989) ﬁaste.
is last sensory attribute to be perceived but not the least,
is the result of stimulation of gustatory nerves by taste
buds, Totally about 2000 taste buds are present in adult h
human beings while infanté are supposed to havel(,000 taste
buds. If the person is not ageusic, the basic tastes are

quite easy to identify.

D. Economics of Conventional and Convenience Foods:

Peckham et al., (1987) reports that it is not always

easy to make an exact cost comparison of ready, to serve ana
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home made products., To do this accurately, the amounts of
the ingredients going into the prepared product must be
known and their cost compared with the cost of the ingre-
dients used in the home recipies. In general convenience :.
foods do cost more than the unserviced products. The extfav
services that make the food easy to use must be paid for
washing, combining, removing waste, standardizing andpacke

aging products add to the cost of the final product.

According to Chandrasekar et al., (1988) the processed
foods are nearly 10 to 15 times costlier than the household

processed hiow: cost foymulation.

According to Suitor and Hunter (1980) some convenience
foods save ntimévand cost-noimore.:to .bug than:tbe.combinedll .
cost eof _thelr ingredients. Moat baked products made from |
dey mixes cost about &he same as products made at home from

basic ingredients,

According to Fleck (1981) frozen orange juice concen-

trates 1is cheaper than fresh orange juice sgueezed at home.

Fraub and Odland (1975) conducted a study comparing 162
convenience foods with home prepared products and found that
only 36 per cent had a cost lower than home prepared foods.“x

Nearly all of the frozen, chilled or ready-to-serve baked
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goods were more expensive than preparing them at home.

About % of the complete mixes were cheaper than home pre-
pared mixes. Frozen and chilled pizzas were about 60 per cent
more expensive than_home prepared, Scrambled eggs pPrepared
from a “Cholesterol-free" egg rproduct cost almost twice

as much as those made from fresh eggs at home,

E. ZXZdulteration in Conventional and Convenience Foods:

According to Malik (1976) adulteration is an antisocial
activity and its causes are mostly economical .The practice
of adulteration may grow under certain unfavourable situa-
tions such as the increasing gap between demand and supply,
urban and rural, unemployment and sudden fluctuations ih
international trade. Most of the causes of food contami «
nation however are due to ecological, social and institutio -

nal factors.

1. éolouring Substances

According to Newzealand Food and Drug regulation (1973)
any substance which when added or applied to a food is capa-
ble of imparting colour to that food is known as colouring

substance. These fall into 2 categories natural and synthetic.

In recent years, some sections of the community have
questioned the use of food additives in general and especia=-

lly colour additives (Fein Gold 1975 and Elliot 1980). As a
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result, many consumers have demanded more naturally based
‘products with the minimal use of chemical processed addi-

tives,

According to Ranganna (1986) duality is the ultimate
criterion of thégesirability of any food product to the con-

sumer., Overall quality depends on quantity, nutrition and

otherhidden attributes and sensory quality.

In a recent paper at the Third European conference
on ingredients and additives peter-Kuhnnert a food chemist
with the ministry of health in Bonn said of colouring agents
“Both nétural and synthetic groups of colours are equally
subjected tb toxigological tests. In this respect, the re- .
placement of the artificial colours by a natural one affordg
no health - related advantage". He also said that “the
problem of possible side effects or interactions is much more
likely to affect food ingredients than additiveé which are

subject to much more intensive testing,

According to subs by Noti No:243, dated 1-3-1980 no coal
tar food colours or s mixture there of except the following

shall be used in food.
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Red Ponceau 4 R

Carnigsine
Fast Red E

amananth
Erythrosine

Yellow Tantrazine

Blue

Gr-
een

sunset yellow
FCF

Indigocarmine
Brilliant Blur
FCF '

Green S,
Fast green FCF

Colour Index

Chemical Class

16255
14720

16045
16185
45430

191410

15985

73015
42090

44090
42053

X4nthane

Pyrazolone

"AZO

Indigoid .
Triary/
Me thane

Triary/Methane
Triary/Methane

According to Santhanakrishnan (1981) in India in the

prevention of Food adulteration Act 1954, at first 8 food

colours were permitted but now 3 more have been added., Si-

multaneously specifications were prepared by ISI for all the

permitted synthetic/natural food colours and their prepara-

tions. Thus there are 24 Ipndian standards, 11 for synthetic

food colours, 10 for natural food colours, 3 for testing

common names and food colour boxes.
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According to Beerch (1982), internationally accepted
standards, tomatc ketChﬁp should be made from ripe red
tomatoes with added condiments as seasoning agents. But
many times this product is adulterated with pulps of other
fruits and vegetables to increase the bulk of the product
and reduce the cost of pure tomato ketchup. Such admixtures
of other fpruits and vegethbles in pure foods adversely
affects the quality of the pure product aﬁdis not permitted
under the Indian fruit product order and peevention of food

adulteration Act.

According to Wenck et al., (1983) food colourip§ of
both natural and synthetic origin are used extensively in

processed foods,

(ii) Micro organisms:

Food hYgie%e is thevsanitéry science which aims to
produce food that is safe fér the consumer and of good keep-
ing quality (Hobbs, 1974). It has two main aspects, Prevent-
ion of microbial contamination of foods and reduction to a

minimum of the growth in foods of undesirable microorganisms.

According to Wenck et al., (1983) because foods are
naturally loaded with microorganisms yeast, molds and bacteria
it could be argued that microorganisms are a form of natural

toxicants in food rather than contaminants.
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According to Frazier and Westhoff (1981) in most cases
microorganisms use our food supply as a source of nutrients
for their own growth. This of course, can result in a dete-
vfioration of the food. By»increasing their numbers, utilising
nutrients, producing enzymatic changes, contributing off-
flayours by breakdown of a product or synthesis of new

compounds they can "spoil® a food.

According to Christaan (1979) factors affecting the
‘microbiology of foods includevthe guality of the raw materials
the process given, and the microbiological status of the

food when finally retailed.
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III METHODOLOGY

The methodology for the study on 'Conventional and

Convenience foods - Comparison with reference to nutritive

value and acceptability' is discussed under the following

headings:

1.
2.
3.
4.
5.

7.
8.

Selection of the Venue and the Families

Market Survey of Convenience Foods

Use of Convenience Foods by Home Makers

Finding thé Acceptability of Convenience Foods
Cost and Time Factors for COnventidnal and
Convenience foods.

Nutrient content of Conventional and Convenience
foods

Analysing the Samples for the Qualfty

Consolidation and Analysis of the Data

l. Selection of the Venue and the Families

The areas selected for the present study included the

rural and urban areas in an around Coimbatore City. The

urban areas selected were Gandhipuram, Saibsba Colony, Rama~

nathapuram, Kurichi Housing Unit, and the rural areas were

Kallappalayam, Chettipalayam, Pappampatti and Chinthamani




23

Pudur. These areas were sclected because of its close pro-
Ximdty and anticipated co-operation. Totaliy 500 families
were selected, out of which 250 families were from rural
and 250 from urban areas. among the 250 families in both
the areas 113 women in the urban families and another 127
women in the rural'fahilies were working outside their homes
bwhile the rest were just homemakers, This selection was
purposely done to find out the impact of working outside
the home on the choice and preference for convenience.foods.
Care was taken to see that the families selected were diste
ributed in the three income groups namely high, middle

and low. In the rural areas 111 families belonged to low
income, and 79 were middle income and 60 belonged to high
income. While in the urban area 55 were low income, 82 were

middle income and 113 were high income,

2. ‘Market Survey of Convenience gpods.

One of the objectives of this study was to find out
the availability of convenience foods in the market in
Coimbatore city. For this purpose a guestionnaire was for-
mulated and information regarding the availability of cone
venience foods were collected. The questionnaire included
questions on the variety of convenience foods available in

the shop and their rate of take. The detailed questionnaire
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~is given in Appendix 1. About 25 shops in rural areas and 25
shops in urban areas were selected. The convenience foods
available in the market were categorised and tabulated to
get an idea of convenience foods which were most commonly

purchased.

After categorising, the products'which were most popu-
lar, were taken into consideration and certain samples were
selected at random for analysis of nutrients, acceptability

tests and cost comparison purposes.

Convenience fodds sO selected were jamoon mix, Halwa mix
Bhadusha mix, Vadai mix, Bhaji mix, Sambar podi, Rasam Podi,
Igdli podi, Iddli mix, Dosai mix, Rava iddli mix, Bisebele-
bhath mix, Orange juice, Pineapple juice, Tomato juice,

Apple juice, and Frooti.

3. Use of Convenience Foods by the Homemakers

Each household in the selected population in rural and
urban areas were visited by the investigator personally,
The housewives in the households were met and after establi-
shing a good rapport with them the investigator explained
about the purpose of_the‘study»and requested for correct data

on the subject. A brief introduction about the convenience



25

foods was given to the respondents'before proceeding with
the actual questionnaire, The questionnaire consists ques-
tions regarding family background, and the family expendi-
ture pattern and details regarding théPsage of convenience
foods and the members who like the convenience foods most
and the frequency of usage and the reasons for their likina'
and problems arised due to the ugage of convenience foods
and details regarding the infant food mixea used were all
asked. The questions were repeated and asked in different
forms till an< appropriate and correct answer was obtained-

The proforma used is given in Appendix Il-

4, Pinding the Acceptability of Convenience Foods

After selecting the convenience foods at random the
recipes for convenience foods as well as the traditional
reciples fér these products were standardized and foods
prepared to find out acceptability of the products. Accord-
ing to Stewart and Amerine (1982), though many foo& pre-
paration procedures are traditional, scientific methods
are being developed through research and investigation and
acéeptable procedures are becoming standardizeé to create
products off consistently high quality. These procedufes
are expressed as recipies which are in fact formulae giving

the preparations of ingredients-to be used, the method of
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combining them, and the cooking processes involved. The
convenience foods were prepared by following the proce=-

dures given on the packet and standardizing same,

Once the foods were prepared by both the conventio-
nal (using the raw ingredients) and convenience method
(using the convenience food) a group of five panel members

scqred-the products for their acceptability.

Foods are submitted to sensory examination and acce=-
ptabil;ty tests to provide information thgt can lead to
producg imporvement, quality maintenance and acceptance
_ofvnew products. The practical requitements for sensory

tests are:

1, Panel members

- A taste panel group of 5 panel members were selected
for scoring. They were given adequate training i%the
methods of scoring.Apart from this the investigator made
sure that they had average sensitivity, high degree of
personal integrity, intellectual curiosity and interest in
sensory evaluation work, and willingmess to spend time in

evaluation and ability to concentrate and judge correctly.



27

2, Test room:

A separate room with facilities for individual judge-
ing was provided for flavour profile analysis. The panel
members did the analysis individually and recorded the
results, care was taken to see that the room was kept

free from odour and noise,

3. Sample preparation and presentation s

Methods of preparing samples and the most éppropti-
ate means of presenting them were determined before the
start of experiment, The quantity and temperature of‘thek
test pioducts were standardized an%kept constant, through

out the study.
4, Testing time and fatigue 3

Care was taken to select the correct time for conduct-
ing sensory tests. The morning time between 10 to 11 A.M,
is considered by many as the most suttab;e for conducting
Sensory tests, when the panel members are fresh and can do

a good jobof judgement.

Scoring tests are widely used for guality evaluation
in research and industry. In the present study the proce-

dure of scoring methods was used because of the fact that
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the method is fast, simple and can be carried out at the

same time by many members,

according to Piggetg (1984) scoring is a form of
rating using a numerical scale where the numbers form an
interval or ratior scale, ie., the different scores have
a defined and demonstrated mathematical relationShip to
each other the term scoring is frequently used erroneous-
ly where the scores have not been shown to have such a
defined relationship. The table Nos I gives the scores

sheet used ine the present study.

TABLE I

SCORE SHEET FOR SCORING TEST

Qualities Scores

Excellent

Very good

5
4
Good | 3
Fair 2

1

Poor




5. Cost and Pime Factors for Conventional and ConVenience

Foods

The total costs of the conventional products were
calculgted by totalling ehe individaual costs of the ingre=
dients used and it was compared with the cost of the convee
nience foods, the quantity per nugber being the same in both
‘the éases._Tbe total cést was calculated for the 100 g of

the raw ingredients,

Carol et al., (1980) point out that the main purpose |
of convenience foods is to save time and or work in food
preparation. The preparation time required for both con-
ventional and convenience foods was noted and the extent
of time saved with the use of convenience foods was

analysed.

6. Nutrient Content of Conventional and Convenience Foods

The convenience foods were taken before cooking for
purposes of nutrient Bnalysis. The nutrients analysed were

energy, protein, calcium, iron, P carotene and vitamin C.
a. Estimation of Energy:

According to Williams and Mary (1984) energy is defined

as the ability to do work. The body requires energy for
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synthesis of chemical substances for muscle contractions,
to transport nutrients across all cell membranes, to Pro=

duce glandular secretions and to transport nerve impulses,

One gram each of the sample convenience foods was used
to determine the energy content using the bomb calorimeter
and adopting the procedure suggested hy Swaminéthan, (1974)
The procedure is based on the fact that the amount of eﬁergy
locked within the chemical bonds of carbohydrates, fat or |
protein in foods can be determined in the laboratory by
burning a sample_in a bomb calorimeter (Williams and Mary
alice Cliendo, 1984).

The  detail procedure is given in aAppendix IIl.

b. Estimation of Protein:

Two grams of the sample was measured accurately and.
was digested in the macro-kjeldhal and the nitrogen content
was eStimated using which the protein content was calculated
adopting the method suggested in the Léboratory manual of

National Institute of Nutrition (NIN)
The detail procedure is given in Appendix IM.

Cc. Estimation of Calcium:

Five grams of the sample was ashed and made upto 100ml
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and 10 ml of the ash sobhution was used to estimate the cal-
cium which was done using the titrimetrig method given in

‘Laboratory manual of NIN.
The detail procedure is given in Appendix lV.
d. Estimation of iron

Two milli litre of the ash solution was taken for the
experiment and the concentration of unknown solution was
measured against known concentrations iﬂFhe calorimeter

using the method suggested in Laboratory Manual of NIN.
The detail procedure is given in Agipendix VI-
e, Estimation of Vitamin C

According to William and Mary (1984) Vitamins are
defined as organic compounds that are required in fhe diet
of animals in small amounts for normal growth,maintenance

and development of the body,

Since fruit fuices are rich in vitamin C only the

P
fruit juices were selected for the estimation C by titri-

- metric method suggested in Laboratory Manual of NIN.

The detail procedure is given in Appendix VIl



32

f. Estimation of P—carotene H

According to Murthy (1973), .carotenoids derived £rom
plant foods are the chief sources of vitamin A in the diet
of many populatibn groups in India. Simpson (1983) opines |
carotenoids are thus important for the prophyletic treat-

ment of xerophthalmia.

P carotene was estimated in. the fruit juices especia-
- 1ly, Tomato juice, Orange juice and Frooti by using the

method suggested by Rodriguez et al., (1976)

For the conventional foods, the nutritive value of the
raw ingredients were calculated by using the values given
in the 'Nutritive value of Indian Foods' suggested by

Gopalan et al,, (1984)

- The detail procedure is given in Appendix VIIL-

7. Analysing the @onvenience Foods For the Quality

According to Food adulteration Act (1976) “an article
of food shall be deemed to be adulterated if the articde
sold by a vendor is not of the quality, nature, substance
or demanded by the purchaserz and. is to his prejudice or is

not of the nature,substance or quality which it purports
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or is represented to be.,"

The convenience foods were examined under the micro-

N

scope to find out the presence of starch granules which were

claimed to be present on the convenience food packet,

In our country under the prevention of Food Adulterg-
tion Act 1954, at first 8 food colours were permitted but
today 3 more have been added, Simultaneoﬁsly specifications
were prepared by ISI for all the permitted synthetic natural
food colours and their preparations. Thus there are 24
Indian sténdardsr 11 for synthetic food colours, 10 for
natural food colours 3 for testing common names and food

colour boxes.

So the presence of colours in the convenience foods
were tested as to whether they were permitted colours of
non permitted colours by using paper chromotography me thod

suggested by Pearson (1973).

The microbial count of fruit juices were carried out
by adopting the violet red bile agar in pour plate counts.
The fruit juices were selected for the estimation for the
simple reason that the micro org.nisms favour liquid medium

rather than other solid and dry mediums.
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8. Consolidation and Analysis of the Data

Collected datas were analysed for the details regard=-
ing the convenience foods available in the market and the
working and not working status of the women, and their ine-
come levels, usage of convenience foods, reasons for using

and acceptabkiltiy of convenience foods.
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IV, RESULTS AND DISCUSSION

The results and discussion pertaining to the study
on "Conventional and Convenience foods - Comparison with
reference to nutritive value and accéptability” is dis-
cussed under the following headings:
1« Results Of The ‘Market Survey O:f.’ Convenience Foods
2. bBackground Information Regarding the Families
3. Use of Convenience Foods By the Homemakers

4. Acceptability of Convenience Foods

5. Nutrhnrhéontent of Conventional and Cdnvenience
Foods

6. Cost, Time Factors, and Score Card for COnventional.

and Convenience Foods

7. Results on the Quality of Selected Convenience
Foods ’

1. € ‘he Mark v en

‘One of the objectives of the study was to find out the
avallability of the convenience foods in the rural and urban
markets in Coimbatore City. The results obtained regarding
the agvailability of convenience foods have been tabulated
and given in Table IIL.
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TABLE 1IT

CONVENIENCE FOODS AVAILABLE IN SELECITED SHOPS
' IN COIMBALORE CITY

URBAN  RURAL

Sweet Mixes Jamoon Mix, Halwa Mix, Jamoon Mix
. Jilebi Mix, Bhadusha Mix,
Payasam Mix, Adapiratham,

Rasagollas, Icecream Powder

Savouries Vadai Mix, Bhaji Mix : Nil
Powdei's and Sambar Powder, Rasam Powder, Sambar Powder
Masala

Ranmarind Powder, Chholeka Masala Tddli Powder ,
Pav Bhaji Masala, Tandoori
Chicken Masala, Graam Masala,
Chat Masala, Panpuri Masala,

; | ' Ghihk’Mase, Meat Masgala, Yea
Masala, Cury Masala, Rasam Masala,
Biryani Pulavu Masala, Kasmirméthi.
Fish Masala, Puliyogare MNix,
Vegetable pulaw mix, Pulap veget—
able, Biriyani Pulav Masala, Iddli
- Powder, Dhal mix powder, Garlic
mix powdet, Kurume mgsala, chicken
'masa.la, chilli chicken masala, Egg

masals.
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URBAN «URAL

Soups Mixed vegetabie soup, NIL
Hot and sour chicken soup,
Chicken soup, Green pee
soup, Sweet corn and veget-
able soup, Mutton soup,

~ Sppvach soup, Dnion Soup,

Breakfast Iddli mix, Kharabhath, Bigi- NTIL
foods

bekabhath, Rapi sevai, Noodles,

Rice Sevai, Dosai mix, Rava-

iddli mix, Rava Dosai Mix

Beverages Badam beverage, Real badam mix, Horlicks
Regl instant, Ragl vita, Ragotine, Bournivita
Horiicks, Bournivita, Boost, Boost
Complan , Ragimalf
' Complan -
Infant Mixes Cerelac, Nestum, Farex, Cerelac

Amulspray, Lactogen, Glaxo Nestum
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URBAN aUx AL
Sauces and Tomato spuce, Tomato NIL
Ketchup - Ketchup, Tomato chilli

sauce, Garlic chilli

sauce

Softlnrinks " Orange juice, pineapple NIL
juice, Apple juice,
Tomato juice, Frooti,

Tree top, Rasana,Top tree

Others Instant Rasam Mix, Pine NIL
apple glices in syrup,Fa-
looda mix, Dal mekjani,

Keema mutter, Mutton Rogan

Josh, Beaf strong woff

It 1s obvious from Table II that a large variety of
convenf‘ge foods were avallable in the market, and specially
so in the urban shops. Notable among the convenience |

foods available were the powders and masalas, soft drinks,
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breakfast cereals, be?erages and sweet mixes, However
the availability of these foods in the rural areas were
limited to very few}foods like jamoon mix, sambar and
iddli powders}and éertain beverages. 7This may probably
be due to the fact that anything new catches up- fast

in the urban areas than in the rural areas,

On the whole 500 families were surveyed out of which
250 families were from rural and another 250 families

were urban.

Table ITT glves the details regarding the working

status of women in the selected families,
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TABLE III

DETAILS REGARDING THE WORKILHG STALUS (F WOREN

Particulars Rural Urban

1. Number of

Women working 123 49,2 137 54.8
2. Number of :

women not 127 50.8 113 ' 45,2

working

3. Number of : |
families 250 100 250 100
surveyed

N = Number P = Percentage

Out of the 250 housewives in the rurgl families surveyed
49.2 per cent worked outside their house while 50.8 per cent
of women did not work outside their homes, In the urban areas
surveyed 54.8 per cent of women worked outside!their hone,

while 45,2 per cent women never worked outside their home.

4As is obvious from Table III, the rercentage of women !
working outside was more in the urban families than in the

rural families.
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lable IV presents the mean family size of the

families surveyed both in the rural and the urban

areas,
Table IV
MEAN FAMILY SIZE
Rural Urban
Family _ W Nw I} NW
Size
N P N P N P N P

0 -4 42 34.1 35 2T.6 43 38,1 34 24,8
4 ~8 81 65.9 87 68.5 66 58.4 98 T1.8

8 & abgy M- Nl 5 349 4 3¢5 5 37

Total 123 100 127 100 113 100 137 100

W - families i@:e women were working -

NW -~ families Qbre,women were not working

In the rural areas 34.1 and 65.9 per cent in the working
group and 27.6, 68.5 and 3,9 per cent of families in the non
working group had g family size Panging from 0~4, 4-8 and

above 8 respectively.

In the urban area 38.1, 58.4 and 3.5 per cent in the
working group had a family size ranging from 0 - 4 , 4 -8

and 8 and above respectively, It is obvious from the
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distribution of family size that both in urban and
rural areas, the number of family members were less
among the families ﬁhere the mothers were working
outside. This may probably be due to the fact, that
~the working mothers plan better for their parenthood

than mothers who are not working,

Table V presents the‘monthly income pattern of the

families surveyed.

TABLE V

 MONTHLY INCOME

Rural Urban

Income (in Rg) :
| N P N P
t.Below 1,500 111 44.4 55 22 |
2,1500 = 2500 79 31,6 82 . 32.8
3. 2500 & above 60 24 113 45.2

Total 250 100 250 100

N = Number P = Percentage

4s per the details presented in Table V only 22 per cent
of the families were in the income group of less than
Rs. 1,500 per month in the urban area while double the nunber
of families in the rural area (44.4. per cent) were getting

an income of less than Rs, 1,500/~ per month. 4n income
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between Rs. 1500 = 2000 per month was earned by 32,8

per cent and 31.6 per cent of the families in the
urban and rural aresa respectivelj and there were 45,2
per cent who earned a higher income of R8,2500 and
above in the urban area against only 24 per cent in
the rural garea, Thus it is obvious that the purchasing
power of the families‘:\the urban area Vis far superior

- to these in the rural areas,

Table VI A and B present¢ ; the food expenditure
rattern of the families surveyed.

Table VI pregsents the food expenditure pattern »
among the families surveyed with reference to cereals,

pulses, leafy and other vegetables and fruits.



44

TABLE VI a
EXPENDITURE ON FOOD

Foods and Rural Urban

percentage

of expendi '} N.w N.W

ture N P N P N P N P

0 - 20 66 54 75 59 81 72 115 84

41 = 60 9 7 7 6 15 13 4 3

61 and above 3 2 NIL KIL NIL NIL ©NIL NIL

Total 123 100 127 100 113 100 137 100

Pulges

0 -5 110 89 119 94 86 76 NIL = NIL
6 - 10 11 9 6 4 15 13 130 95

11 - 15 2 2 1 1 12 11 7 5

16 and above NTL NIL 1 1 NIL NIL NIL NIL

Total 123 100 127 100 113 100 137 100
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100

Rural Urban
Foods and ~
Percentage N.W W N.w
of expenditure
N P N P N P N P
Leafy vegeta-~
klea, Other
Yegetableg
& luberg
0 -5 121 98 126 99 96 85 131 96
6 = 10 2 2 1 1 17 15 6 4
11 - 15 NIL NIL NIL NIL NIL NIL ©NIL NIL
16 & above NIL NIL NIL NIL  NIL NIL NIL §IL
Total 125 100 127 100 113 100 137 100
Fruitg
0 -5 120 98 121 95 g0 80 122 89
6 = 10 3 2 5 4 20 8 13 10
11 =15 NIL NIL  q 13 2 2 1
16 & above NIL NIL  NIL NIL NIL ©NIL NIL NIL
Total 123 100 127 113 100 137 100
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The humber and percentage of families in the rural
and urban areas who spent mobe than 40 per cent of their
total fdod~expend1ture on cereals was meagre. About
35 to 59 per cent of the faﬁilies in the rural areas
spent upto 40 per cent of their income on cereals against
13 = 84 per cent of the families #ho were spending within
40 per cent of their expenditure on cereals n the urban

area,

The general pattern of expenditure on pulses, green
leafy vegetables, other vegetables tubers and fruits were
much lower. A majority of the families spent only 0 =5
per cent on pulses, leafy and other vegetables and fruits.
The fact that by and large people still spend a good amount .
of money on cereals in performance to the'protéctive
foods like vegetables fruits and others 1s obvious from
the above details and this was true Irreépecttve of thg

fact as to whether they are living in the urban or rural areas.
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TABLE VI B

EXPENDITURE ON FOOD

Rural Urban
b v W

N P x PN P N P
*
Qither Foodg
0 -5 78 63 79 62 75 66 87 64
6 - 10 52 26 33 26 2 20 32 23
11 - 15 9 8 9 7 12 11 “14 10 -.
16 & above 4 3 6 5 3 3 4 3
Total 123 100 127 100 113 100 137 100
Beverages
0-5 116 94 108 85 100 89 124 91
6 - 10 6 5 15 12 6 5 7 5
11 =15 1 1 4 3 7 6 6 4
16 & above NIL  NIL NIL NIL NIL NIL NIL  NIL
Total 123 100 127 100 113 100 137 100
Lonvenience
Foods
NIL 80 6 70 55 35 31 57 42
0-5 41 35 54 43 75 66 80 58
6 - 10 2 2 3 2 3 3 NIL NIL
11 = 15 NIL FIL NIL NIL NIL NIL NIL = NIL
16 & above NIL NIL NIL NIL NIL NIL 5IL  NIL
Total 123 100 127 100 113 100 137 100

*Other foods include nuts and oils, sugar and jaggery

fleshy foods and milk and 1ts products
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The number and percentage of families in the rural
and urban areas who épent more than 11 per cent of their;
food expenditure on other foods were meagre. About 26 g
to 63 and 5 to 94 per cent in the rural area spent upto
11 per cent of their income on other foods and beverages
againgt 23 to 64 and 5 to 91 per cén@ of the families
who were speending with in 11 per cent of their expenditure

on other Boods and beverages,

The number and percentage of families in the rural
and urban areas, who spent more than 6 per cent of their
food expenditure on convenience food was meagre. Thirty
three and 43 per cent of working and nan working group
of rural families spent upto 5 per cent of their income
on convenience foods., The maximum per centage of the
families ig® 65 and §§ per cent of working and non working }Q
group in urban area were not spending anything on

convenience foods.

3. MOWQ—MME&

Tahle VII gives the detalils regarding the use of

convenlience foods by the rural and urban families,
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TABLE VII

DELATLS OF FAMILIES USING/NOT USING CONVENIENCE FOGDS

Rural Urban ;

Particular 9- W W W NW

N P N P N P N P
families using
conveneicee
Poods 55 44,7 64 5004 83 73-5 90 6507
Families not
using Convenien :
ce foods 68 553 63 49.6 30 26.5 47 34.3

Total 123 100 127 100 113 100 137 100

In the rural areas, 44.7 per 50.4 per cent of the families
were aware of and used convéneince foods in both the working
and not working groups respectively. while 55.3 and 49,6
per cent of the families in both vhe groups never used con=-
venience foods in their meals, evenihough they were aware that

such foods existed in the market,
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In tie urban area 73,5 and 65.7 per cenb families
used conveniehce foods, while 26.5 and 34.3 per cent of
the families never used convenience foods in both the
working and not working groups.. The awareness as well
as the use of convenience foods was more among the
urban families than among rurel families, There was
not much difference in the usuage of conveneicne foods
dmong the working and not working group in the rural

areas surveyed.

Figure I presents the details of families using and’

not using convenience foods in both working and not

working gpoups,

A question on the specific family members who like
the convenience foods best brought home the fact that it
was children who liked the convenéegnee foods most in a
majority of families irrempective of whether their mothers
were employed or not employed. Next it was the women in
the families who liked the convenience foods and it was

the husbands who preferred it least.

lable VIII presents the convenience foods which are most
liked& by the members. |
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CONVENIENCE FOODS THAT MOST LIKED

LTABLE VIII
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Rural Urban

Convenience T ] ]

Foods N P x ¥ I y P
Jamoon Mix 50 9059 55 85.,9 70 84.3 64 T1.1
Halwa Mix NIE  NIL 1 1.6 3 3,6 1 1.1
Sambar Podi 2 3.6 1 1.6 15 18.1 4 4.4
Bhaji Mix 2 3.6 NyL NIL 15 18.1 1 1.1
Noodles 1 1.8 9 14,1 8 9.6 5 5.6
Others 3 5.5 5 7.8 9 10.8 7

T.8

It is evident from Table VIII that irrespective of working

or not working group or residing in rural or urban areas

Jamoon mix was the food, most liked by the family members. |

Next to Jamoon mix, sambar podi, bhajl mix, and noodles were

popular among the working urban population,

In the rural

areas also sambar podi, bhaji mix,~and noodles were most

liked by 3.6 per cent, 3.6 per cent and 1.8 per cent of the

working group surveyed.
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Table IX presents the opinion of housekife

‘regarding the reasons for Liking convenience foods.

1ABLE IX

REASONS FOz LIKING CONVENIENCE FOODS

Rural ' Urban
Particulars '

W B I W
N ?p ¥ ¥ xy p gy B

Time Saving 50 90,9 10 15,6 70 84.3 17 18.9

Convenient 6 10,9 25 39 30 36 53 58.9
Tagte 55 100 64 100 75 90,4 76 84.4
Cost 1 1.8 1 1.6 1 1.2 1 1.1
Others NIL KIL NIL NIL ©° 1 1.2 NIL ©NIL

Time saving was the 1mportant reason expressed by the
housewives both in the rural and urban working groups surveyed.
In the rural families surveyed 10,9 per cent of working
group and 39 per cent of not working group liked these .for
its convenience. The noval taste of the convenience éoods
was one of the repeated reasens for liking:: the use of
convenience foods by cent per cent working group and n:on

working. group.
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In the urban families surveyed 70 to 75 per cent -
of the working and not working groups liked the con-
venience food for its taste, 6 per cent of working
group and 58.9 per cent not working group liked them
forh their convenience in the urban working group.
Only 1.2 per cent liked conveniences foods for reagons

like, 'to improve health',

Those who mentioned that they liked the convenience
foods for their cost was less then 2 per cent in both
working and not working groups, belonging to urban as well
as rural families.

Table X preaents the frequency of usage of convenience
foods with epecial to sweets namely Jamoon mix and Halwa
Amix and sabouries such as vadal mix, and.ihaji nﬂx,ﬁ:ea&fi&t
foods such as hRava idli mix, dosal mix, and ready mix
powders such as sambar podi, rasam podi, curry masala po@ig

iddli podi and other powders,
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TABLE X

FREQUENCY AND USAGE OF CONVENIEKNCE FOOLS

Rural Urban
Frequency
of usuage w Nw Nw

N p § P N P N P
Sweet Mixeg
Weekly . , NIL NIL NIL KNIL 8 10 1 1
Monthly 13 24 13 20 14 16 17 19
Occasionaly 8 33 21 33 37 45 32 35
Not using 24 43 30 47 24 29 40 45
favourics
Weekly NIL NIL NIL NIL 3 4 1 1
Monthly 2 4 1 2 9 11 1 1
Occasionaly 2 4 4 6 11 13 1 LI
Not Using 59 92 59 92 60 T2 87 97
Breakfagt foodg
Weekly 2 4 1 2 5 6 1 1
Monihly ' 5 2 3 9 11 2 2
Occasionally 4 7 1 2 '9 11 4 4
Not using 44 80 60 93 60 T2 83 93
Ready mix powderg
Weekly 9 16 4 6 17 20 8 9
Monthly 3 5 1 2 6 7 2 2
Occasionally 2 4 1 2 8 10 5 6
Kot uging 41 75 58 90 52 63 75 g3
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Table X presents the data regarding the frequency
and usage of convenience foods by the families in the
rural and urban areas, Foriy three and forty seven
per cent in the rural areas, and 29 and 45 per cent gn
the urban areas were not using sweet mixes jamoon and
halwa mix, But it was used occasionally in 33 per cent
of the families in rural areas in both the working and
not working group while 45 and 35 per cent of the

families in trhe urban areas used occasionally,

Majority of the families surveyed did not use
savourie at definite weekly intervals irrespective of
~whether they hailed from the urban areas or the rural
areas, Working outside the home or not did not change |
the pistmree, In the urban areas 4 to 13 per cent of the
famil;eé where the mothers were working used eigher

monthly or occasionally.

In the urban. areas 6 = 11 per cent of the families
where the mothers were working used breakfast foods either
week.y, monthly or occasionally where only one per cent
of the families where the mothers were not working used
elther monthly or occasionally. On the whole it is
obvious that the usage of convenience breakfast foods

is more in the urban areas then the rural areas.
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In the urban areas the usage of the powders was
comparitively higher than rural areas. The frequency
of usage of the powders was weekly in 9 and 4 per cent
of the families in rural areas and 20 and 9 per cent
of the families in urban area, both in the working and

non working groups respecttvely.

It wag interesting to note that in the usage of
all the powders the percentage of ugsing them either
weekly, or monthly or occassionally, were more in the
families where the mothers were working rather than in
families where the mothers were not working. This may
be due to the fact that worklng'women prefer such con-

venience foods for saving time as well as energy.

Beverage and Infant Foodgs

The most commonly used beverage drinks were Horlicks,
Bournvita, Ragl malt, Boosk and Ragotine, The families
which used these beverages (1.6 - 52,7 per cent) used
them daily. However there iere families ranging from
1.8 to 18.1 per cent used these beverages occasionally

when vigitors come to the family or during speical occasions.

In the same manner the infant foods were hsed. by
1e1 = 9.1 per cent of the families daily, while it was not

used otherwise in week or monthly intervals,
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4. JAcceptabllity of Copvenience Foods
lable XI presents the data regarding the acceptability
of convenience foods.
LABLE XI

ACCEPTABILITY OF CONVENIEKCE FOODS

Rural Urban

Acceptable Not Acceptable Acceptable Not Acceptable

P P
1. Sweets 112 94 T 6 156 90 17 10
2. savourig 16 13 103 87 34 20 139 80
3. Zoups 5 4 114 96 19 11 154 89
4. Breakfast
foods 23 19 96 81 42 24 131 76
5 DPowders 35 29 84 T1 70, 40 103 60
6. Beverages 55 46 64 54 113 65 60 35
7 . Infant . .
miaogt 14 12 105 88 32 18 141 82

Among the convenience foods, sweets were most acceptable

both in rural and wrban areas, the percentage of acceptance
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ranging from 90 - 94 pef cent. IThe convenience foodg
that ranked second in acceptability among the families
was beverages with g bPercentage range of 64 - 65,

Soups, infant food mixes and even breakfast cereal mixes
were not acéeptable to a very high per centagé of the

families though-many of whom used it for emergency,

table XIT presents the health problems associated

with the use of convenience foods.
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LTABLE XIT

HEALTH PROBLEMS ASSOCTALED WILH USING CONVENTIENCE FOODgS

Rural " Urban
Particulars '
N P N P

diarrhoeg

Yes NIL = ©NIL 1 1

No 119 100 172 99
Yomiting

Yes NIL NIL NIL NIL

No 119 100 173 100
Constipation

Yes 1 1 NIL NIL

No . 118 99 173 100
Indigeption

Yes 1 1 2 1

No 118 99 171 99
Skinallergy |

Yes NIL NIL NIL  NIL

No 119 100 173 100
Otherg

Yes NIL NIL 2 1

No 119 100 171 99
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Housewives residing both in the rural and urban areas
expressed their opinion that there were no problems like
diarrhoea, vomitting, constipatiion, indigestvion, skin
allergy and any other ailments due to the usage of con-
venience foods. Only a minority of one to two per bent
housewives expressed that there were some problems like

diarrhoea or indigestion.

Table XTIT presents the data regarding the usage of

infant foods to the children, and the reasons for the sane.
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TABLE XIIT
DELATLS {EGAZDING LHE USAGE Of INFANL FOOLS

Partigulars Rural Urban

Yes 25 20.3 35. 27 .6 68 60,2 55 40,1
No 98 79.7 92 172.4 45 39.8 82 59.9
If Yeg, reagong
1o improve * :

health 24 96 ‘30 85.7 20 29.4 39 28.5
Lack of breast
Lack of Cow's .

milk NIL KIL NIL NIL 20 29.4 7 5e¢1

If No, Reasong
No infants .
at present 19 15.4 55 59.8 58 84.4 30 T76.9
Sufficient

breast milk 30 24.4 19 20.7 10 22,2 44 54

Home made :
products 78 63.4 44 47.8 30 6607 41 50
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In the rural families surveyed a majority of 79.7
and 72.4 per cent of them never gave infant foods o
their children in both working and not working group.
In urban areag 60.2 per cent of the working group intra-
duced infant foods at the weaning period while 59,9 pér

cent of the not working group did not give these infant
foods to their children,

To impro®e health was one of the reasons expressed
by a large majority of the mothers in the rural area, while .
in the working group reslding in urban area expressed the
reasoh that due to Xack of breast milk their children were
given infant foods, | |

The reasons expressed by the mothers who never gave
infant foods were that there were no children in their
household, or thgy prepared infant foods at home or they
had sufficient breast milk to feed the baby.,

Table XIV PRESENTS ThE DATA regarding the type of
infant foods given to the children and at the age when
weaning was stabted,



TABLE XIV
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TYPE OF INFANI FOODS AND AGE &I WHICH GIVEN

Rural Urban

Partigulars
' N | ~ NW

N P N P N P N P
Cerelac 13 52 17 48,6 30 44,1 16 29,1
Nestum 7 28 7 20 10 14,7 | 8  14.5
Farex 6 24 14 46 4 5.9 18 32,7
Bthersg 11 44 20 57.1 10 14,7 10 18,2
O -3months 3 12 2 58 10 14,7 T 12.7
3 = 6 months 15 60 20 57.1 40 58,8 33 60
6 and above 7 28 13 37.1 18 26,5 15

2743

!

In the rural area a maximum of 52 and 48.6 per cent

used ceredac, followed by Nestum 28 and 20 per cent and

Farex 24 and 40 per cent of the working and not workiﬁg

groups respectively.

Forty four gpmd 57.1 per cent of

the working and not working groups respectively used the

other foods such as

lactogen,

Anulgpray, Glaxo, Bonymix, and
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In the urban area among the working group the
post popular weaning food was cerelac which was used
by 44.1 per cent while farex was popular among 32,7 per
cent of the not working gyaup.

About 60 mnd 57.1 per cent in the rural area both
the working and not working groups started giving weaning
foods at the ege of 3 - 6 months i1tself, In the urban areas
58.8 per cent of working group'and 60 per cent of the
not working group started giving weaning foods ..at the
age 3 = 6 months itself. |

Table XV presents the data regarding the problems
while giving infant foods to the children.
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TABLE XV

PROBLENS WEILE GIVING INFANT FOODS

Rural Urban

Particulars

N P ¥ P
niggrhgeg_
Yes 6 10 1 1
No 54 90 122 99
Vomjtting
Yes 1 2 1 1
No 59 98 122 99
Gongtipation
Yes NIL NIL 1 1
No 60 100 122 99
Indizestion |
Yes | 1 2 1 1
No | 59 98 122 99
Skin allergy |
Yes Nil NIL NIL NIL
No 60 100 123 100
Yes NIL NIL NIL NIL
No 60 100 123 100
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The families who used infant foods expregsed
that problems like diarrhoea, vomitting, constipation
or any other ailments never existed in their children
due to the intake of infant feéods, But a minority of
12 and 8.6 per cent in the rural areas expressed that
their children suffered from diarrhoea due to these
infant foods. It is encourgging to note that very

few ailments are caused due to the convenience foods.

Table XVI presents the data regarding the opinion

about cost of convenience foods,

TABLE XVI
COST OF CONVENIENCE FOODS

Rural Urban
Particulars . . . .
Not.reasonable 69 28 126 50
Reasonable 30 12 56 20
No idea 151 60 74 30

Total 250 | 100 25 100
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Sixty percent of the familiesg residing in the

rural area against 30 per cent of the urban area
expressed that they had no idea about the cost of the
convenience foods. Fifty per cent of the urban and
28 per cent of the rural families felt that the cost
of the convenience:foods were not reasonable., Only

12 and 20 per cent of the rural and urban people said

that the cost was reasonable,

~ Eoodg

Table XVII presents the nutrients present in the
copventional and convenience foods-sweets and savouries -
The nutrient content is for 100 g of the raw ingeedients
which went into the preparation.
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1TABLE XVIIT

NUTRIENTS PRESENT IN SELECLYED CONVENIENCE AND
CONVENIIONAL FOODS ~ FOODS AND SAVOURIES

Energy Protein Calcium Iron
() () .

Pood Conve Conven Conve Conven Conve Conven Conve Conven

nience t%tional nien tional nience tional nience; tional

ce

Gulab
Jamoon 389 491 15 17 113 656 2 6.3
Halwa 305 346 2 12 38 41 6 4.9
Bhadusha 234 348 12 12 38 60 6 3
Vadal 119 299 16 18 42 111 13 T
Bhaji 174 365 16 17 50 54 1 1

The energy, protein, célcium and iron content of
convénience foods and conventional foods were analysed, the
quantities being kept the same in both the cases. The results
oi_the analysis showed that in general the nutrient content |

of the conventional food preparations were more than the

convenience foods with respect.;o all the nutrients. The
differences were remarkable in the case of energy and éalcﬁum.i
This may be due to the fact that the conventional foods were
prepared from original good quality raw material, while the
convenience foods may have an element of f£illing up with

low cost raw food material.
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Table XVIII presents the nutirients presémt in
conventional and convenience foods &= powders and

breakfast foods,.

TABLE XVIII

NUIRIENIS PRESENT IN SELECYED CONVENIENCE
AND CONVENTIONAL FOOD - POWDERS AND BREAKPASY

POODS
ergy Protein cCalcium Tron
Foods (Eo) 4 v (ng)
Conven Conven Conven Conven Conve Con CnﬂtaGQACanei
ience tional ience tional niencdvens niesie: “%ional
tonal %
Sambar ‘ * *
Podi 209 297 7 16 451" 503 16 7
Hasem podk 198 300 12 15 472" 613% 16 11,3
- Tddlipodi 236 335 q2 20 110 84 16 645
Mixed iy .
vegetable 20 86 0.2 3 100 55 8 { 2
soup |
Iddli 229 346 13 10 30 38 3 5
Dosai 255 346 14 10 33 38 g 5
Rava Idli 278 348 9 10 41 16 4 2
‘Bisebela 363 367 9 12 - 338 93 14 5¢3
bath |

———

* The high amount of caleium was due to the coriander seeds
bPresent in sambar podi and radam podi.
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Analysis of the conventional and convenience foods
for different nutrients showed that all the values
recorded for conventional foods were definitely higher
than those recorded for convenience foods when the
quantities remained the same., The aﬁove findings were
similar to the résults obtélned by Henriétta and Fleck
(1981),

The analysis of these powders and breakfaet foods
thus reveal the foods prepared by wonventional methods
are nutritionally superior than the foods prepared ﬁith,

- convenience foods.

lable XIX presents the nutrients present in ready
to drink juices.



72
IABLE XIX

NUIRIENY PRESENT IK SELEC1ED JUICES

Energy Protein Vitamin ¢ P Carotene

Name of (k. cal) (g) (mg) (pg)ﬁﬁ_r_
the Conve Conven Conve Conven Conve Conven Conve Conven
juices nience tiona#hience tionalpience tional nience tional

foods . .
Jrange 59 48 0u1 0.7 7.2 30 295 1104
Pine
apple 27 46 0.4 0.4 3.6 39 - 18
Juice .
Tomato 0 0.6 0.9 10 66
Juice 15 2 . . 10,8 27 2 351
dpple 55 59 0.8 0,2 3.6 1 o0 o
juice '
Ffooti 40 1 e 0.4 - 108 - 265 -

Energy values ranged from 20 - 59 calories for the Juices
prepared out of raw ingredients, The protein content of the
Julces was negligible, ‘Vitamin C and P carotene content
were higher in the}juices brepared out of raw ingredients
when compared to the convenience drinks and this may be
due to the loss of vitamin € during the process of Preparation
and storage, ?he ebove findings were similar_to the results
obtained by Puwl and Sanghera (1989)
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6. Cogt, Time Factors and Score Card For Conventional
And Convenience Foodg '

Table XX presents the data regamding the cost of
foods for 100 g both for the convenience and conventional

foods.
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PABLE XX
COST OF CONVENIENCE FOODS AilD COSVENITONAL FOODS

, Cost of * Cost of - lotal Cost of
Food Convenience Additiona Cost Conventional
Foods Ingredients Food
Rs. ' Rs. Rse Rs,
Jamoon Mix 5.40 3.04 8.44 7.10
Halwa Mix 4.45 4.88 9433 5.43
Bhaddsha Mix  4.45 - 2,02 6.47 5 .04
Vadai Nix 3.50 2,80 6430 3.86
Bheji Mix 2,90 3450 6.40 5.00
Iddli Mix 3.00 NIL 3400 1,00
Dosai Mix 3.00 - NIL 3,00 1.42
Rava Iddli Mix 3.75 NIL 3.75 3425
 Bisebelabhath 5 o NI 3,00 1,10
Sambarpodi 3475 - NIL 3.00 2,46
Rasam Podi 4,00 NIL 4,00 1.25
1dd1i Podi 3400 | NIL 3,00 . 1,20
Orange Juice 2.42 NIL 2.42 1,00
Pineapple Juice2.39 NIL 2.39 0,50
Tomat; Julce 1,83 4 NIL 1.83 1,00
Apple Juice 2.62 NIL 2,62 | 1.50
Prooti 3.50 NTL 3,50 i
Soup 1,00 NIL .00 2,00

* Sugar and fat for frying were additionally used and cost
~ calculated : ' '

** Conventional method for preparing frooti was not avéilable
and thus the cost was not available, :

!
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The cost of almost all the convenience foods wefe
comparitively higher than the conventional foods., The
cost of Aconvenience foods like halwa mix, vadai mix,
1ddli mix, dogai mix, bisebelabath, all masala powders,
orange and pine apple huices here almost double the
cost of similar quantity of conventional foods prepared
with raw ingredients. Howewer the difference in cost
was not much with refe:ence to gulab jamoon, sambar podi, and

Rava 1dd4li mix,

A comparison of the cost:f convenience and conventional
foods is presented in Pigure II. 7The cost of these_ foodé
were arrived at by taking the mean cost of sweets, savouries,

breakfast foods, powders and Juices,

lable XXI presents the score card for conventional

and convenience foods,.
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TABLE XXI

SCORE CAD - CONVENIENCE AND CONVENLTONAL FOODS

Particulars

Convenience Foods
Max. Scores - 25

Conventional Foods
}Iaxo Scores . 25

Queetg

Gulab Jamoon
Halwa
Bhadusha
Savoriges
Vadal

Bhaji
Eowders
Sambar Podi
Iddli Podi

Rasam Podi

Mixed Vegetable

soup* powder

Bregkfagt cereals

Iddli
Dosal

Raea Iddli

Bisebelebhath

17
13
16

13
19

16
16

17

13
17

14

18
19

21 .

19

19

19
17

17

19

21
16
14

16
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Maximum scores were given to all most all the
products brepared out of raw ingredients rather than
products made out of convenience foods, The score
values ranged from ‘9. = 19.. in the case of convenience
foods while for the cdnventional foods the values

ranged from 14.. = 21,

From the Table XXI 1t_1s obvious that the conventional

foods are more acceptable than convenience foods.

Table XXII present the data regarding the time taken
for preparing the recipes by cenventional and convenience

method.
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PREPARATION 1IME FOR COWVENITONAL AND CONVENIENCE FOODS

Particulars Convenience Foods COnventiohal Foods Remarks
in minutes in minutes

Sweetg

Gulab Jamoon 30 35 Nil
Halwa 20 45 o Excluding
Bhadhusha 20 25 So}gking bme
Savourjeg

Vadai 40 90
Bhaj1 15 45

Bowders |

Sambar Podi Nil 10

Rasam .Podi Nil 15

Iddll éodi Nil. 10

Mixed Vegetable 10 90

Soup powder ¥

Breakfest Cereals

Iddli 15 3 hre

' . Exclu

Dosad 15 3 brs Fe:ieiizf;on
‘Rava Iddli 25 45 period
Risebelabhath 25 45
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From the Table XXIT it is evident that the time

required for cooking of convenicne foods was less
when compared to the conventional method and this
explains the reason for the popularity of these foods

among the women who work outside their house.

In the preparation of sweets there was not much
difference bet#een conventional and convenience methods
while there was a maximum difference of 30 = 120 ninutes

in, the preparation of the breakfast foods.

Table XXIII presents the data regarding the quality

of selected convenience foods.
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TABLE XXTII

QUALITY OF SELECTED CONVENIENCE FOODS

Convenience ' Permitted/Not
Foods Colour permitted colours .
Hawwa "Mix Sunset yellow and Permitted colour
o car Mokime:re _ i
(slightly)
Bhaji Mix Nil
Sambar Podi | NIL
' Raéam Podi NIL
Iddli Podi - NIL
Frooti Sunsetiyellow Permitted colour

From the Table XXIII it is evident that only halwa mix,
and frooti had permitted artificial colour added %o it, and
none of the other mixes had any artificial colour added to &t.
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The fruit Juices analysed were pineapple, orange, apple,
tomato, and frooti and their PHs were 4,4,5, 3.5 and 2.5. 3
respéctively. Since the PH of all the fruit extracts
were very low (ie) acidic and because bacteria will survive

in substrate of-neutral PH, no colony was observed.

Under microscopic examinations it wag proved that the
starch granuleé which were claimed to be Present on the |
packet was present and there was no adulteration in the

product,




Summary aud Conclusion



. Vo SUMMARY AND CONCLUSION

‘The present study was undertaken with the aim of
comparing the conventional and convenience foods with
- regard to ﬁutritive value, nacceptability, cost and

preparation time.

For this purpose a market survey was done in 25
shops in and around the Coimbatore City. Based on the
market survey, the most commonly used convenience foods

were found,

The study included 500 families out of whom 250
families were from rural and another 250 families were
from urban areas, Out of the 250 families in the rural
and another 250 famil;és in the urban area surveyed 49

and 55 per cent of women worked outside their houses.

The acceptability of selected convenience foods were

found out with the help of a taste panel.  The cost and tiie

factor involved in the preparation of these foods were
compared against the traditional methods of preparations
of the same product. The nutrient content of.the fodds
were c#lculated and analysed. %The samples were also

analysed for their quality.

From the survey it was clear that 44 and 22 per cent
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of the families rural and in the urban areas were in
low income groups. Thrity two and thirty three per
cent of the families in rural and urban areas, resp-
ectively were in middle income and the rest were in

high income group.

About 35 to 59 per cent of the families in the
rural areas spent upto 40 per cent of their income
on cereals against 15-84 per cént of the families who
were spending within 40 per cent of their expenditure

on cereals in the urban areas.

Based on the resulis obtained by conducting the
survey, 45 and 50 per cent of the working and non-
working group in rural areas were using convenience
foods, while in the urban areas 74 and 66 per cent of
the working and non working groups were using conveni-
ence foods and the rest did not prefer the convenience

foods.

It i8 evident from the survey that irrespective
of working or non working or residing in rural or urban
areas Jamoon mix was the food, most liked by the family
members followed by Sampar podi and bhagi mix., The fact
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that 1t is time saving and has a novel taste of the
convenience foods was one of the repeated reasons

for liking the convenience foods.

In the urban areas the usage of the convenience
foods were higher than rural areas which may be due

to a liberal availability of the convenience foods.

Among the convenience foods sweets were most
acceptable both in rural and urban areas the percentage
of acceptance ranging from 90 - 94 per cent. 7The con-
venience food that ranked sécond in acceptablity among
the families wgs beverages with a percentage range of
64 -~ 65,

Hoﬁsewtves residing both in the rural and urban
areas expressed their opinion that there were no problems
like diarrhoea, vomitting, constipation, indigestion,
skiﬁ allergy or any other ailments due to the usage of

convenience foods.

In the rural families surveyed 80 and T2 pet cent of
them never gave infant foods to their children in both .
working and not working group. In urban areas 60 per cent
of.the working group intréduced infant foods at the
weaning period.
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In both the rural and urban areas the infang food

mostly used were Cerelac, Nestum and Farex, The
families who used infant foods expressed that no health
problems existed in their children due to the intake

of infant foods.

Sixty per cent and 30 per cent of the families
residing in the rural and urban areas suggested that
they had no idea about the cost of convenience,fooda.‘
While 28 and 50 per cent of the rurai and urban areas

suggested that the cost of convenience foods were

rather high.

The nutrient content of the conventional and conveni-
ence foods showed that in genmeral the nutrients of the
convention food preparations were more than that found

in convenience foods with respect to all the nutrients,

The cost of the convenience foods were higher when

compared to the conventional foods. This may be due to
the cost of packaging, transporting and the demand for

convenience foods.

The conventional foods got better scores, for accep=-
tability than the convenience foods. From this it is

clear that the conventional foods were more acceptable'
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than the convenience foods. These results indlcate
that the manufacturers should aim at improving the
quality of the product further,

The time required for preparlng the convenience
foods was less when compared to the time required for
conventional foods. This is due to the processing

| procedures carried out for the conveniehce foods.

The quality of convenience foods were aoceptable
since they were free from microorganisms and also these i

foods had not been adulterated.

It 18 apparent from this study that convenience

foods are more acceptable with regard to time saving,
labour saving and quality when compared with conventional
foods and while conventional foods were more acceptable
on the basis of taste and nutrient content, Therefore,
the usuage of convenience foods should be encouraged
with the precaution that good quality raw ingredients
alone should be used in the preparation. It is essential
that further research in this area should be coniimued

to ascertain that quality goods are available to the

congunmer,
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Appendix



1« Name of the Respondent

2~ Name and Address of the Shop:

3« Name of the Pré-mi.x foods available at the shop:

Name of the Product Brand Name  Weight 4&f the Cost/Package -

Food/packet in Rs,

1. SWeets

8¢
be
Ce

d.

III. Powderg
8e
b.
Ce

de




Name of the Product Brand Name Weight of the COst/Pack&ge
Pood/packet in Rs,

IV. Soups
aov

b.

de
€,
V. DBreakfagt Cerealg
8.
be
Ce
d.
-7

VI. Beverages

8.
b.
Ce
d.

€.

VII. Infant Mjxeg



Name of the Product Bmand Name Weight of the cost/Paéiage
: Pood/packet in Rs,

VITI. gauces and Ketchup
8e

b.

Ce

d.

€.

IX. Any Others
8

b.

Ce

d.

5« Convenience foods that are most liked by the consumers:

Name of the product Brand Name  Welght of packer Cost/
' packet

——




APPENDIX 1II

CONVENTIONAL AND CONVENIENCE FOODS - COMPARISON WITH

REFERENCE TO NUTRITIVE VALUE AND ACCEPTABILITY

(SOCIO ECONOMIC BACKGROUND AND THE USAGE OF CONVENI-
ENCE FOODS)

I GENERAL BACKGROUND

1, Name of the Investigator B |
2. Name of the Interviewee 3
3. Néme and Address of the

Head of the familwy H
4. Occupational Status of

the Woman ]
5. Monthly income of the

fanily H
6. Type of the family ‘ s
7. Religion and caste of the

family | 3
8. Vegetarian/Non vegetarian R
9. Vegetarian but takes eggsbl 3

II FAMILY BACKGROUND

1. INCOME BASIS

(i) Low Income : Rs, Below 1,500
(11) Middle Income : Rs. 1500-2500
(1ii) High Income 3 Rs. 2500 & above



2. COMPOSITION OF THE PAMILY 3

s X
* Relation to Marital Age in - IiIn-
No. Name of Mem- the head of Status Years Edu- Occu come/

ber family ig:" fg:' Month




3. Petails of Expenditure on foods 13
5

Quantity Pur- Cost in Percentage of

Food chased per R8, food
month expenditure
1. Cereals
2. Ptllses

3¢« ROOts & Wubers

4. Iﬁafy Vegetabl
es

5. Other vege-
tables

6. Fruits
7. Nuts & 0ils
8. Fleshy foods
9, Milk & its
products
10. Sugar & Ja-
ggery |

11, Pre-mix foods ‘
or Ready to !
eat foods

12, Beverages
13, Infant foods




3. Names of the Convenience foods used at home and
frequency of use

Frequency of use

. Daily Weekly Monthly Occa-
Foods Name sione-
ally

4. Pre-mix foods that are most liked by the family

Members 3
5 REASONS FOR THEIR LIKING:
(a) Time Saving | (c) O:;nvenient
(b) Taste [d) Cost

(c) Any other reaséns



6. ACCEPTABILITY OF CONVENIENCE FOODS

ACCEPTABLE
Foods Very much Acceptable Not Accepta-
Acceptable ble
a. Sweets
b. Savories
c. Soups
d. Breakfast

cereals
e. Powderé
f. Beverages
g. Dmfant mixes




7. Do you have any problems while using the Convenience
foods among adults '

(1) Diarrhoea
(i1) Vomiting
(111)00nstipatioh

(iv) Indigestion
(v) skkﬁallergy
(vi) Others

IV DETAILS REGARDING INFANT FOOD MIXES
(Tick in appropriate column)
1. Do you give pre-mix foods to the infants

YES | 'NO
a) If -YES
i) what kind of food have you given?
ii) At what age have you started giving the pre-mix foods?

iii) while giving the pre-mix foods to the infants do
you find any health problems like



a)
b)
c)
d)

e)

v

Diarrhoea
Constipation
Vomiting
Indigestion

Any others

b) IF NOT giving give the reasons

Do you think the cost of the convenience foods
i1s reasonable? '



APPENDIX . I1I

DETERMINATION OF ENERGY VALUE USING BOMB CALORIMETER.

AlM3=

To determine the anergy value of #iood stuff using para
éxygen bomb calorimster,

PRINCIPLE ;-

The principle behind‘ the wbrking of bomb calorimeter is
based on the fact that a known weight of the sample is come
pletely burnt in the apparamé per minutes the heat develop-
ed by a definite weight of water. By determining the rise in
" temperature it is possible to calcutate within close limits
the number of heat units liberated.

PROCEDURE 3=

One gram of the food was weighed and taken in a capsule-
10 cm of fused wire was attached to it and the capsule was
plvaced in tube electrodes. The bomb was assembled and oxygen
was filled with . 15 atmosphere. Two litres of distilled
water which was cooled at 2°F, below the room umpe'ratum was .
taken in the calorimeter bucket. The calorimeter was inser-
ted and stirring mechanism was started while the tarminals



were attached to the bomb - It was allowed to run for two
minutes before taking the temperature. The temperature rea-
dings were recorded at one minute . interval for an initial
period of 5 minutes. Exactly at the fifth minute the wire
was ignited and the button was held for 15 seconds. The tem=-
perature readings exactly the minute after jgaition were
recorded. There after until two minutes have elapsed when
the readings were taken at one minute interval. After maxi-
mim tempersture was noted every one minute for 5 minutes.
The calorimeter was opened bucket and bomb were removed, then
the bomb calorimeter cover was taken out. The combusted
pleces were removed from the electrodes. They were streng-
thened and the length of all the pieces combine to make fuse

wire correction.

CALCULATIONS=

Weight of food taken = g
Weight of wajer with outside vessel | = g
Water equivalent of the calorimeter = g
Initial temperature of water = C
Pinal temperature of water = C
Rise in temperature = C
Heat gained by water and = Wt, of water with
calorimeter outside vessel +

water equivalent of

Calorimeter x Wt,of



food takan.

« g of food produce 3

1 g of food produce 3

Cal

« 100 g of food produce 3

-cal




APPENDIX IV:

ESTIMATION OF PROTEIN

Princ,igle 3=

The estimation of nitrogen is done by Kjeldhal
method which depends upon the 'fact that organic jitrogen
when digested with su}p_huric acid in the presence of a
i éatalyst (Selenium oxide, mercn:y or copper sulphate) is
converted into ammonium sulphate. Ammonia liberated by
making the solution alkaline is distilled into a known
vodume of a standard acid which is theh back titrated.
The protein content ie obtained by mulgiplying the nitro-
gen value with 6.25. | |

Reagentsi=

1. Digestion mixture s 98 parts Kzso‘ + 2 parts of mso‘
2. 40% NaOH

3. N/10 NaOH

4. N/10 H,S0,

5, Methyl red indicator s 0.1 g.of the indicator dissol-

ved in 50ml of alcohol and water added to make it
to 100 ml,

Prodedures=-

The sample (§.5-2.0g) is weighed into a kjeldhal flask.



About 5 g.of digestion mixture and 20 ml of pure H2804 are
added to the same sample and the mixture digested by heating
for 4 to 5 hours, Glass beads are added to prevent bumping.
After the contents of the flask become clear, the digestion
is continued for 1 hour . The con;ents of the kjeldhal flask
are cooled, giluted with distilled water and theénixure made
alkaline by adding excess of 40% NaOH (about 75ml). A small
quantity of purmice powder is added to prevent}bumpingAduring
distillation. The ammonia liberated is distilled into a
receiver containing 25 ml of B/10 H,80,. Th#bxcess of a¢id
in the receiver is back titrated against N/10 NaOH using

3 drops of methyl red indicator.

A reagent blank is similarly digested and distilled. '
This titre value is substracted from the value obtained for
the sample to get the true titre value "b".

Calculationse

If 'é' g of the sample are taken and if 'b* and ‘c’ ml
of alkali of nermality 'd' are required for back titration
and to neutralise 25ml of N/10 H,S0, respectively then the

protein content in g/100 g sample is (c-b)x14dx6.25 440
a x 1000



APPENDIX =V

ESTIMATION OF CALCIUM

e.Principle:-

Calcium is precipitated as oxalate and is titrated
with standard potassium permanganate.

Reagentss-

1, 4% ammonium oxalate solution

2. Dilute ammonia solution (2ml of liquor ammonia +

98 ml water)

3. 1 N H,80,

4. 0.01 N potassium permanaganate solution

5. 0,01 N oxglic acid : Sodium Oxalate is dried in an oven
at ; 100=-105°C for 12 hours, Exactly 0.67 g isvd.tasolvéd
in redistilled water, 5 ml concentrated H, 80, is added
and solution made supto 11 after it has cooled down. )

Standardisation of potassium permanganate solution
25 ml of 0,01 N oxalic acid is transfered to an Erlénm_oy‘-’pr
flask. One ml of concentrated H,80, is added, warmed to
about 70°C and titrated against KMnO, solution, till the
faint pink colour remains.

Pmdedure g

Two ml of sample is taken into a 15 ml centriguge tube.



Add 2 ml of distilled water and 1 ml of 4% ammonium oxalate
solution and mix thoruoghly and leave overnight. Again the
contents are mixed and centrifuged for 5 min, at 1500xrpm.
The supernatent liquid is poured off and the centrifuge tﬁb—e
dvained by imverting the tube for S5 min. on a rack (care
should be taken not to disturb the precipitate). The mouth
of the centrifu§e tube is wiped with a plece of filter paper.
The precipitate is stirred and the sides of the tubes are
washed with 3 ml of dilute ammonia. It is centrifuged again
and drained as before., The precipitate is washed once more
with dilute ammonia to ensure the complete removal of ammo=
nium oxalate., The precipitate is dissolved in 2 ml 0of 1 N
H2804 « The tube is heated by plaéing it in a bolling water
bath for 1 min, and titrated against 0,01 N KMNO solution
to a definite pink coloui: persisting for at least 1 minute.



Calculations:

1 ml of 0.01 N KMnO, is equivalent to 0.2004 mg of
calcium

mg of calcium/100 ml sempie= (x-b)x0.2008x100where
| - -z

x = number of ml of 0,01 N KMnO, required to titrate

N the sample
b = number of ml of 0,01 N Kllno4 required'to titrate
2 ml of H,80, (Blank)

4

If the normality of KMnO, is N, the value obtained in the
above formmula should be multiplied bh the factor, N/0.01.

 Notei-

Potassium permanganate solutdon needs to be frequently
standardised,



APPENDIX VI

ESTIMATION OF IRON

Iron is determined calorimetrically making use of the
fact that ferric irom gives a blood-red colour with potass—

ium thiocyanate,

Reagents:-

1. 30% of sulphuric acid (30ml ConceHy804 341uted to 160 ml

with distilled water.)

3. Saturated potassium persulphate solution - 7g potassium

persulphate are dissolved in glass distilled water and
the solution made upto 100 ml.

3., Potassium thiocyanate40% solution, 40g. KCNS are dissol=-
ved in 90 ml glass distilled water, 4 ml acetone addéd an d
the volume made upto 100 ml.

4, Standard iron solution 3 0,7022 g. of ferrous ammonium
sulphate is dissolved in 100 ml distilled water, and
after addition of 5 ml of 131 Hcl, the solution is made
upto 1 litre and mixed thoroughly (1 ml & 0.1 mg Fe).

The standard solution is prepared fresh once in six months.

Working standard solution (0.01 mg Fe/ml) is prepared
by diluting the above solution ten-fold.



(Note:- For iron estimation all the reagent's used should be
free iron, use of glass distilled water is preferred. If

- use of reagents coné?.ning trace of iron cannot be avoided,
it should be seen that the final solutions of standard
and rest contain identical quantities of those reagents

contaixiing iron as impurity).

Prodadure -

To an aliquot (6.5ml or less) of the mineral solution
enough water is added (if necessary) to make upto a volume
of 6.5ml followed by 1.0 ml of 30% H,S0,, 1.0 ml potassium
per sulphate solution and 1.5ml 40% KCNS solution. The x;'ed
colour that develops in measured within 20 minute at
540 nm. |



APPENDIX VII
ESTIMATION OF VITAMIN C

Principlez-

The blue colour produced bythe reduction of 2,6 - di-

chlorophenol indophenol by ascorbic acid is estimated

calorimetrically.

Reagentz-

1,

2.

3.
4.

Acetate buffer, p'4 s 300 g of anhydrous sodium acetate,
700 ml of water and 1 liter of glacial acetic acid are
mixed.

Dye solution 3 25mg of the sodium salt of 2,6 dichloro-
phenol indophenod is dissolved in distilled water and
made upto 200 ml. _

6% Mdtaphosphoric acid (HPO3)

Ascorbic acid standard (img per ml) : 100mg of pure
ascorbic acid dissolved in 100ml of 6% HPO4

Procedure =

A weighed guantity of the material is blended with a

convenient wolume of 6% HPO, and the sturry diluted to obtain

a final mixture containing approximately 8 20 ] of ascorbic



acid per ml (for example in case of leaves, 5g of the
sample can be blended with 6% HPO4 to make 50 ml and 5 ml
of the slurry further diluted to 50 ml).

The mixture is then filteeed and 2.5 ml of the filtfate
‘placed in a 50 ml separating funnel (A). The same amount of
the extractant (6% HP03) is tapken in two more separating
funnels, B and C. Funnel B serves as the dye bdank, and
to funnel C which serves as a standard is added 0.1 ml
(equivalent to 0.1 mg ascorbic acid) of the ascorbic acid
standard solution. An amount of. acetate buffer equal to
the volume of the extract taken is then added to all the
three funnels followed by 2 ml of the dge solution.

Xylene 10 ml is then added quickly and the contents
shaken for 6=-10 sec. After the layers separate, the
lower water layer is removed and the colour in the xylene

extract measured in a Photoelectric colorimeter at 500 nm,

Ccalculations:- The calculation for the ascorbic acid
content is based on the reduction in the OD of the dye
solution on reaction with ascorbic acid. If the ODs of the
extracts from funnels A, B and C are a, b and c, then the
ascorbic acid contained in the amount of the extract taken
for reaction with the dye is equal to 0.1(b-a) mg. The
ascorbic acid content of the material can :han be calcu~

lated by applying the necéssa:y dilution factors,



Noteg=-

It has been found that certain batches of meta-
phosphoric acid have impurities that reduce the dye.
Hence the reagents used should be checked to guard against
this possibility. Besides a reagent biank with the
addition of the dyeshould always be run along with the
sample.



APPENDIX VIII

ESTIMATION OF B - CAROTENE

The main problems associated with work on carotenoids
arise from the inherant instability of the pigments. They
are especially sensitive to vlight. heat, 0, ﬁcids and
alkalies,

Extractions=-

The material is cut into small peices and homogenized
with acetone (or Meott or EtOH) for 1-2 mint in a suitable
electric blendor. 2 g. at least.

The initial homogenate is filtered. This procedure
is repeated until all the pigment is extracted usually
2 or 3 times.

The total volume of the extracts can be hinimised by
using diethyl ether. |

.‘ The acetone extract is added to an equal volume of
freshly distilled peroxide free diethyl ether in a separate
funnel mixed & then diluted with H,0 or NaCl solution until
2 layers are found. The lipid soluble pigment being in the
upper (ether) phase, | |

Light petroleum or hexane is most commonly used as
solvent in the determination of carotenes.



If x g of a carotenoid in 'y' ml solution gives an

extinction of B at the given wavelength then

X = Ey

'Y x 100
| 1 cm
p - Carotene 4 53 nm is light petroleum hexane
Ethanol
. —F 1en T - 2592

' 1%
(Using 1 cm cell and assuming a value for the E, .. of

2592 at 450 nm, a iup/ml solution in light petroleum
wd given an extinction of 0.25)

lycophane absorption 503 nm

g 1 ™} ¢ 1ycophene at 503 nm = 17.2 x 109
l1cm

3-1206 up in pet~ether (40-60) of lycophene/ml ~
1 Absorbance value

Ranganna,S., Mamfal of analysis of fruits, vegetables ®
pats., (1936) Mc Graw Hill, New Delhi P. 77. o




