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IRTRODUCTION

Children are, the moét vulnerable of 211 victims
of nutritional problems. Hunger, mayautrition or under-
nutrition in the younger years of life can have itragic
and often irreversiblé;effects on a childs' developmeﬁt.
Malnutrition among éﬁildran poses a great chellenge’ to
netional development and varying degrees of growth re=-
tardation have been observed in Indien infants, because
of this condition. While good nutrition is importent 1
throughout childhood, it is crueial during the first five
'yéars of life. Therefore existence of the prob}ems of
nelnutrition end wndermnutrition pose a serious threat

to their growth and development.

Weaning is a process in which an infent is graduslly
introduced to a variety of liquid, semisolid and solid
foods to effect a smooth shift %o the adu;f or family
food pattern. The wesning period is congidered as 2
time in the babys life when the immunity to common in-
fections inherited from mothers and complemented by the
anti-infectious property of the breast milk diminishes
and finelly disappears. The denger of weaning a baby on
to a food from the family pot, erises when the adult



foods are nutritionally inadequate for the child. Satis-
factory rate of growth is seen upto the age of 4 to 6
months, beyond which period, infents belonging to under-
nourished mothers tend to exhibit a slover rate of
growth, The main reason for this observation is thatb
the nutrients supplied by breast milk are sufficient to
sustain, satisfactory growth only up to the age of 4 to
& months, and supplementary foods are necessary beyond
this age. In most of our poor rurel communities supple-
mentary feeding is not started till at & much later
date, and even when supplementery foods are introduced
relatively early, both the quantity and quality of the
supplements are far from satisfactory. Unscientific
infant weaning practices contribute largely to the un-
satisfactory rate of growth beyond 6 months of age among

infents, belonging t0 the poor gocio economic classes.

Protein celorie melnutrition is essentially a
disease that occurs during the crucigl transi tional
phase of a childs 1life from breast milk to other types
of foods. Though there are a number of commercigl
preperations specifically designed for purposes of
veaning, it must be pointed out that such rroducts are
expensive, and beyond the economic reach of the rural

population. There is thug en urgent need to develop



sa;isfastdry, cheap infaﬁt weaning foods which.can be
prepaved from locally available resources in a coﬁmunity
for use among the poof socio-economic classes. Making
availahie such infant wganiné food is en importanilﬁeasufe
in the control and preveution oflproteiﬁ calorie umal-~ |
nutritidn during'laté infaﬁcj and early dhildhood.' There-
fdre'thé present gtudy was conducted to develop a weening

food baséd on ragi flour with the following objectives:

1. To develop a weaning food which is hutritions,
low cogt end acceptable using ragi flour es a

basic ingredignt;

2. 1o assess the net protein utilization and
pfotein efficiency ratio of the weaning

formulag

3. %o stendardise recipes with the weening food

-de#elo%ed; and

4. to zgsess the acceptability of the recipes.
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Infancy is the most ceritical and vulnerable period
in childhood and it is during this period thet we witness
a high incidence of mortelity and morbidity due to many
factors (ICMR, 1984). According to UNLCEF report on the
state of world's children (1987) éf the 14.5 million in-
fants and children in the world currently ‘dying each year,
néarly 5 million ere above the age of one. It was also
reported that the unde? 5 mortality rate in the year 1985
in India is 158 and the infent mortelity rate wnder 1 is
105. In India during 1980-84, 33 per cent and 5 per cent
of children under fiveware'suffering from moderate and
gevere malnutrition respectively. Ghosh (1980) reported
that infant mortality rate in developing countires is 7 to
8 times more than that in developed countries. Deaths
during thé:éeriod of wesning in developing countries are
15 times higher éhan that in industrialiged comtries
(Hexbon, 1984). According to Health statistics of India
(1978) infant mortality rate is higher in rural aress
compared %0 urban arcas. Jweni (1978) reported that
nutritienal problems are very common in infents and young
children of Asian migrents as a result of inadequate
weaning. According to Ghosh (1980) malnutrition and
under nutrition were the important underlying causes of

mortelity in this country.



Ghosﬁ (1976) reported that weaning is ‘the most
vulnergsble perliod in the 1ife of an infant. It was a}so
repogted that due to prolonged breast feeding =nd late in-
troduction of semisolids to the childs diet, the period
between six monthg and two years is one of continuous
hungér and régults in malnatrition. According to Cameron
end Hofvander (1971) most of the children in developing
codntrieslhave moderate o severe malnutrition during
trahsition from breast-feeding to adult diet, owlng to
‘the c?mbihed effect of inadequete diet and infection.
Accordiné t0 Srikentia (1983) signs of malnutrition
begins to menifest during weaning period end ultimately
regults in long term deficiencies in physical, mentsl and
total development of our children. Hofvander (1973)
reported that the incidence of protein calorie malnutrition
emong weaned infants is quite high in Indla. -A survey
conducted in south India shoued that about one per cent
of children gged one to five years showed signs of
kwaghiorkor, two per cent of marasaus, 3.5 per cent of
vitamin deficiency diseasses and five per cent enaemisa
(Sweminethen, 1974). According to Patodi et al. (1976)
in rurel and urbaen communities near Indore, 18.4 per cent
and 12.8 per cent of the infants respectively showed signs

of nutritionsl deficiencies of protein, calcium, Iron and



B group vitamins after the sge of six months. According
to Semwal et al. (1986) in Delhi urban slums 45.1 per cent
end 47.2 per cent of the children at one and two years of
age were undernourished. Geetha (1986) reported that in
Coimbatore, severe forms of melnutrition were found to be
more in the age gfoup of 2 to 3 years. Protein energy
‘malnutrition was pregent in 44 per cent of the children.
Next to protein energy malnutrition, iron deficiency
angemia and vitamin A deficiency were widely prevalent.

" According to Devadas and Saroja (1980) Xerophthalmia is a
significant health problem in the selected villages of

Coimbatore digtriet and it was found that 12.5 per cent

of rural children developed Bitots spots.

Srikentia (198%) reported that one of the important
contributing factors for the development of infant mal-
nutrition is the poor infent feeding practices. Sataputhy
et gt. (1984) have announced that in lower socio-economic
groups in Berhampur, in South Orissa 72 per cent of the
children were undernourished due to poor guality food
and delasyed weaning. In rural areas of Bangladesh energy
inteke of young children were inadegquate due %0 the
decreasing intake of human milk with out a sufficient

inteke of complementery solid foods (Chaudhury, 1984).



One of the major issue concerning weaning is the
age at which supplementary oxr complementary food should be
introduced (Srikentia, 1983). Waterlow (1979) reporied
that the average amountlof breagt-milk produced by western
nothers (750 nl/day) will not meet the emergy requirement
of an average infant. Thevefore he suggested that supple-
mentary feeding should be initisted beiween two and three
months of age. Srikantia (1983) reported that supplements
has t0 be initiated after the third month t0 prevent mal-
nutrition and related complications due to infection znd
infestation. According to Mitzner et gl. (1984) comple-
mentation may be edvisable ap early as two to four months
after birth depending upon the quantity of wmothers milk,
baby's ability %o suck, mother health and mother's scti-
vitles or her avallability to breast-feed. Govindankutty
(1984} reported thaet afier the age of 3 or 4 monihs breast
milk is not sufficient to satisfy the nutritional requirement
of the child. Bo other foods must be added. Kumari et al.
(1985) reported that breast-milk was insufficient beyond
four months of ege. Hence for prevention of infant mal-
nutrition, introduction of weaning food should be encouraged
by four to six months of life. Accordihg to Devadas gt al.
(1984) from the fourth month of infancy along with breast

milk, the infants should be gradually introduced to liquid



and solid supplements. Studies done by Damoderan (1979)
showed that breast milk alone can sustein proper growth

till 4 o0 5 monthe of age. Beyond that age unless additional
food is provided, growth slows down. Breast-milk is uguslly
capeble of meeting an infents total nutritional need for

his first four to siz months of life (Report of Hinistry .

of Social Welfare, 1981)., A study undertaken. by Nationel
Institute of Nutrition in India (1981) found that breast
milk appears to produce adequate nutrition for zbout six
months of life and therefore supplements must be introduced

efter six months.

The age at which supplements were introduced varied
from place 0 place. Osuhor (1980) studied the weening
practices of the poor farmers or small traders of North
Nigerie and the results indicate that supplementary feeding
was introduced during five to nine months. Anyanwn and
Enwonwa {1985) studied the impect of urbanization snd socio-
econonic atatus on infant feeding practices in Lagos,
Nigeria. According to this survey majority of the mothers
introduced supplementary feeding before the third month
and only very few women weited wntil their infants were 6
months old. Chung (1979) studied the weaning practices of
infents in Daejeon city, South Korea and it was revealed

that by six months, 60 per cent of the infants had been weaned



and supplerentary foods made at home were popular (64;?'
per cent) while 23.1 per cent used commercial infant foods.
Patodi et ai. (1976) reported‘that in rural snd urban
commmities near Indore, age of weaning waS'éround 13=15
and 10-12 months respectively. Aﬁcorﬂing‘tq Keur et al,
(1983) most mothers in rurél TIudhiana introduced milk
supplémenta before &ix moﬁths. Awagthi gi,gl. (1983)
studied the feeding practices in rura; ereas of Jhans.
According to them 60.8 per cent of children received
semisolids and solids very late by second year. A fWHO'
study'of weaning practices by rurel mothers in India showed
that by six to geven months only 12 per cent of the mothers
gave complementary foods (UNICEF, 1984). According to
Samal (1984) in rurel Orissa, Sémisolids were 1ntrodﬁced
around 13 to 18 montha by 5%.2 per cent of the mothers.
The findings of the study on infant feedingland weaning
practices conducted by Bhat end Kheberpel (198%) in the
selected village of Hissan district revealed that the
infants were breagt-fed for a very long period, upto two
to three yeara without giving edequate amounts of supple=
mentary fooda. According to Rao (1983) in rural India
introduction of food supplements is usually delayed and

in more than 90 per cent of the children, complete weaning

tekes place only towards the end of the third year.,
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1t was also reported that by the age of twelve months
almogt all the infents were fully weened. According %o
Ramachandran (1984), among the more itreditionally inclined
urban poor in Hyderabad, the introduction of semisolid
supplements begins by about sixth month after birth.

Semwal et al. (1986) studied the feeding and weaning
practices of infants in Delhi urban slumg. 1t was found
that for 43.3 per cent of children, supvlements were in-
troduced at 4 months, while for 2%.3 per cent prolonged
bregst-feeding and delayed weaning at 1 year were practiced.
Survey conducted by Geetha (1986) in colmbatore revealed
that only 9 per cent of.the children were breast_fed beyond
one year., It was also found that no special weaning food
was given and supplementary feeding was started beyong
gseven wmonths with cereals. A survey conducted by Devedas
et al. (1977) in Coimbatore city reveal that supplementary
feeding was generally starbted at around 3 months. According
to Dube (1986) in meny rurel communities in Indis, weening
does not start until 2 years and in rare cases upto 4 yeers
where ag in urban communities weaning often starts much
earlier and additionsl foods are sometimes glven when the
infant is only a few months old. The survey conducted in
Kayamkulam and Sherthala, two municipalities of Kerala, by

Beegum and Prems (1984) reveal that women in the two areas
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have introduced too meny foods, before six months. It was
also found that 25 per cent and 47 per cent of women in
Kayamkulam end Sherthsle have accepted commerciasl infent

foods as substitutes fpr breast -milk,.

There are different faétors which affect the weaning
practices, Purl et sl. (1983) reported that infent feeding
practices are strongly associated with the culture of the
society. And rapid'eultural chanées due to industrialization
and urbenization have largely modified weening practicgsf
According to Geervani (198%) the type of weaning practices
that the mother employs depends upon the customs, super-
stitions and beliefs, religion, cultural patiern, place of
residence, socio-economic status of the family and literacy
status of the mothers. She also reported that the weening
practice erends on the knowledge, beliefs and attitudes
of the mother. According %o Puri et al. (1976) duration
of breast-feeding and therefore initiation of weaning has
a definite inverse relation t0 ‘the education of the mother
end economic status of the parents. Semwsl et al. (1986)
reported that young educated mothers from high socio-
cconomic status tended o0 control the duration of breast-
fecding and wean the child earlier then the older uneducated
mothers. Witzner et 1. (1984) repoited that the length
of the weaning period may be influenced by the availgbllity



of appropriate weaning foods, technological end economic
factors such as the need for eoonomic independence by
women, Govindenkutty (1984) reported that due to economic,
cultural and other ressons children are very often deprived
of the additional food they need. Tconomic factor is the
mﬁst important constraint for utilization of weaning food
(Menon et al., 1980). According to Mitzner et al. (1984)
the knowledge, attitude and perception of mothers about
infant formule, K as an indlcator of soeial status, cultural
factors such as dietary and sex related taboos end restri-
ctions, economic concerns, kinehip, social network, religion,
traditions and behaviours prevalent in a community affects
the wesning prectice. Chung (1979) reported that some
chil@ren are veagned when they demand for other foods. It
vag also reported that failure of lectation is one of the
major causes of veening. According to Kaur et gl. (1983)
golids were introduced earliest by brabmin mothers eand
latest by the backward and scheduled caste. Dattal et al.
(1984) reported that supplementary foods in very diluted
form were introduced to gll children in rural and urban
areas of Himachal Pradesh. The survey further revealed
that urben mothers tended to introduce supplementary milk
foods earlier than rural motherzs. The gurvey conducted

by Samal (1984) in rural Orissa revealed that mothers held
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strong beliefs regarding hot and cold foods. The urban
baged educated and gainfully employed women tend to breast-
feed their infents for not more then five months.
Damodaran (1979) reported that most oftén the mothers do
not prepere eny special foods for weening because of

poverty, ignorance or leck of time.

Ag there seems to be variation in the age and
introduction of supplements, there is also a major variation
in the kind of supplements used., Chung (1979) studied the
weaning practices of infants in Daejeon city South Korea.
According to him for the preparation of the supplementary
food cereals, fruits end vegetables were used., Osuhor (1980)
reported that in North Nigeria supplementary feeding was
introduced wainly withgruel of guines corn, willet or maize,
These formulge were deficient in energy essential nutrients
and proteins. Survey conducted by Winzerling et al. (1980)
from Tuesor, Arizerier area of USA revesled that it is the
custom of Chinese mothers $o wesn their children with ricé
gruel or rice paste. Shawgi et a2l. (1985) reported that in
ﬁgypt 90 per cent of the children were breast-fed and sbout
80 per cent received supplementary foods prepared with rice.
Patodi gt al. (1976) reported that weaning foods mostly used
in rural communities near Indore were pulses, vegetables,
fruivs and occasionally some kind of pudding. A survey of
infent feeding practice in Madhya Pradesh conducted by
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Mudgal et gl. (1979) revealed that cereals in the form of
gemni-golids were introduced with in six months. A study
conducted by Puri et al. (1970) in South India reveal that
idli, a cereal legume mix waslthe commonest initisel weaning
food. According to Remachendran (1984) rice end dhal were
the initisl semi-solid supplements for the urban poor in
Hyderabed. Devadas et g8l. (1977) reported that in Coimbetore
eity ragi porridge end cows milk were used by the low income
groups end cows milk end beby foods such es Fareﬁ"@y the
higher income groups. Idli end fice were cormon solid
supplements in all income groups. Aécording to Srivastava
and Rathor (1983%) in Ludhiena cereals were not glven hefore
six months and if at ell given by very few between seven

and nine months. According to Rao (1983) in rural India
weaning food is often home mede and in the pborer segnents
of the population it consists of modified adult food. The
gurvey conducted by Samal (1984) in rural Oricsa revealed
that rice flakes end puffed rice were the preferred semi-

golidy.

" In order to improve the nutritional sgtatus of the
infents there is the need to change the infant feeding
practices, According to Govindankutty (1984) under the
influence of advertisements many mothers of urban poor

and rural population run after baby foodas., Therefore
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efforts to promoie the maintensnce of breast-feeding and
counteract the factors responsible for its decline end to
improve weaning practices in the local contexf, whilé
regpecting treditional values can go a long way towards
providing a better diet for young children. Devadas (1983)
feels that breagt-feeding should be continued at least
throughout the first year of life end sultable weening
foods should be used to complement breast-milk as the
childs nutritional requirements increase beyond the level
that can be met by breast-milk elone. Development of weaning
and supplementary foods based on cheap loecally evailable
food stuffs vhich are familiaer to rural mothers has been
one of the sirategies suggesied to combat protein energy
melnutrition (IOMR, 1974). Sweminathan (1975) reported that
large scale production and distribution of supplementary
foods based on oilseeds and nuts are effective in improving
the nutritive value of poor diets consumed by childfen in
the developing cowntries and will help to overcome protein
energy malnutrition among weasned infents and children.

A suppleunentary study conducted by Hofvander (1973) among
healthy infants of four to six months with wilk protein

end fish protein concenijrates gave positive results. It
was alao reported that infants will grow normelly with an
average protein intske of 26 g. per day. Elizbieta gt al.
(1983) studied the effect of diets high in soy protein on
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nitfogen metabolism and found that lowest level of protein
in the diet was %he 5 per cent 0 maintain nitrogen balance.
Hanna et al. (1983) found that diets high in soy protein
negatively affects protein utilization when the requirements

Tor amino acids ere not met.

After much experimentation and field trials several
weaning foods heve been developed by research institutions.
They varied in their composition and nutritive value. A
gtudy conducted by Mankernika et al. {1964) revealed that
e blend of seseme and Bengal gram or sesame and soyabean
were ideal mixture, for weening infants. This findings
is of great practical and economic importance %0 Indiz and
other developing comntries in which skim mlilk powder is
costly. Weaning food developed by Xeur and Gupta (1982)
contein potato, soyabeen and gkim milk in the ratio
65:20315 with requisite quantity of protein, fat, moisture
ash and crude filbre and with 2 PER of 1.9. Another weaning
food with vheat flour and peenut flour was developed by
Chengavi et al. (198%). A protein rich vegetable mix with
rice, whéat, chickpea, milk and drumstick lesves was
developed by Bushra et gl. (1983%),. The infant food -
'Kughandal smudlnm' developed, tested and patented by Sri

Avinasghilingam, Home Science College, Coimbatore is a
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combinstion of cerezl, pulge, roasted groundnuts and Jjaggery
in the ratio of 3:2:1:2 respectively, Humen ond snimal
feeding trials were conducted to establish the growth
promoting value of thege mixtures on par with skinm milk
powder (Devadas, 1983). The Indien Council of Medical
Regearch set up a working party on infant weaning foods

t0 carry out studies in depth in different parts of the
country %o develop suitable weaning foods. A total of

82 recipes vwere developed at d;fferent centres like Coimbatore,
Gandhigram, Hyderabad, New Delhi, Poona and West Bengal.
Anmong the different weaning foods 12 of them contain ragi

ag & basic ingredient. Other ingredienis used slong with
ragi are bengel grem del, red gram dal, green gram dal,
girounénut, horse gram, jeggery, skim milk, coconut ete.

(I1CMR, 1984).

Apart from its nutritive value an ideal weaning
food ghould have other cheracteristics. Devedas (1983)
reported that the complementery foods for the young children
must necessgrily be low in cost and the product should
renain acceptable from the orgenoleptic and nutritional
point of view and should be free from any toxic or other
chenges for =z period of at leest 4 to 6 months in &
tropicel environment. Mitzner gt gl. (1984) stated that

g0lid weening foods should be as concentrated in energy end
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good guality protein as is practicel and should contein
adequate iron and other essential nutrients es well.
According to Devedas (1983) weaﬁing food mixture should
have the highest possible energy value. The proﬁein content |
should not be lower than 20 pereéen$ and the guality of the
protein should be good. Abvahamson et al. (1978) reported '
that in developing countries the energy densiiy or bulk
must be considered,.'Eeferring to the percentage of protein
in the infant food, it was pointed out that it was noid
necessary 0 have = protein level of 20 per cent and above.
It wag reported that 12 per cent protein content would be
adequate containing the essential emino acide. Lonnerdal
et al, (1983) reported that several infent formulee had
lower concentration of trace elements then human milk,

It was found that in =2d4dition to the wide variation in
absolute amounis of the trace elements in the formulae large
 verietion in the ratios of trace elements were found,

These differences in the ratios may be important as the
ratio can affect the absorption of the individusl elements.
Therefore more atbtention should be given to the trace

elementa levels in infant formalae,



MATERIALS AND METHODS



MATERI ALS AND METHODS

A study on developing indigenous weaning food based

on Ragi flour was conducted with the following objectives.

1. To develop a weening food which is nutritious,
low cost and accepiable using ragi flour as

the basic ingredient.

2. To assess the Net Protein Utilization end Protein

Efficiency Ratio of the weazning formulae.

5. To standardise recipes with the weaning food

developed.

4. To essess the asceptebility of the recipes.

A. Plan of Aetion.

1. Formmlation of different combinations of

nutritious low cost and acceptable weaning

food uwsing ragi flour as a base.

2. Assessing the nutritional gquality of the

weaning formulse developed.
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%. Agsessing the nutritional quality of the
weening formulae developed through suitable

animal experiments.

4. Standardising recipes in the laboratory using

weaning formulae developed.

5. Asgessing the ascceptability of the recipes.

1. FORMULATIOF OF DIFFERENT COMBINATIORS OF NUTRITIOUS,
LOWCOST AND ACCEPTABLE WEANING FOOD USING RAGI FLOUR
AS A BASE.

Recipes which are suitable for the weening period
end for later feeding are called "multimix". To meke an
adequate infant multimix, four components are essentially
needed, a besic staple, sn energy rich supplement, a
protein rich supplement and a mineral and vitamin

supplement (Mitzner et al., 1984).

1.1. Justification for the selected ingredients in the

multimix,

The ingredients selected for the weaning food for—
malated in the study were based on the local availability,
nutritional value, economic significance, shelf 1life qualities

acceptabllity, easiness for processing and digestasbility
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(Mitzuer et al., 1984). Accordingly ragi, green gram,
gesgne, tépioca and sgkin milklpowder vere chosen és
naterialg for the multimj.xe Hagi wag chogen as the bhasic
staple beceause it is a poor men's millet populer in centrel
end southern parts of India and the average annual production
of regi in Kerale itself is 1.1 thousand tonnes in the year
1985«86 (Seini and Sherma, 1986). This millet has been

uged as a.basic item for weaning infaﬁts in Kerala froﬁ

time immemoriél. Farther it is available in the markets
in'Kerala. According to Reo (1986) it is the best millét
suited for weaning food being rieh in calecium, iron, B
vitaming end proteins. Xuppuswamy et al. (1958) and

Kurien et al,. (1960) have reported that ragl is deficient
only in two essential amino acid namely lysine and threonine.
Mudaliar (1960) has: reported that the grainlkeeps well in
storage for a number of yéar without damage by insect and
pest. fhese are good aﬁtributes for a basie staple in

e weaning dies.

Frotein rich complement should form a part of the
weaning formule end Christobsl et al. (1968) suggested
that a mixfure of plant proteins is the most economical
complement end cen be nubtritionally gquite satisfactory.
According to Desikachar (1983) cereals end pulses in the right

proportion can ensure an adequate supply of good guality proteins
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Deosthala (1982) reported that pulses are rieh in protein,
minerals and vitamlns, hence they are important in the
diets based on cereels end millets, This justifies the

inclusion of green gram.,

Accoyding to Rice (197i) effective use of oilgeed
proteing can go a long waé togards correction of dietary
protein deficiencies. Among oil seeds sepame is very
conmonly cultivéted in the country, The annuel production
of‘sesame.in India during 1985-86 is 520.7 thousand tonnes
and ln Kerala it is 3, 6 thousand tonnes (Food digest, 1986),
Giriaa Devi (1984) reported that the principal protein in
sesame seeds are globulin and the limiting emino acid is
lysine. ©She also reported that it is rieh in tryptophan
and sulphur amino aecids particularly methionine. There-
fore, sessme proteins constitubte a valuable supplement to
pulse protein justifying its inclusion along with green -~

gram in the multimix formulae.

Tapicca was chosen as the energy rich complement as
1t functions as a concentrated source of energy. In Kerala
people have adopted tapioca as their basic food apd it
yields the highest quantity of starch per wnit of land with

minimum of inputs as compared t0 any other crop (Gopalan, 1979).
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It was also reported that eventhough the protein content
is very low it is easily'digeétable end is of good quelity.
It is a falr source of phosphorus and caleium and has
traces of iron and vitemins. (Gopalen, 1979). According
to Dakshmi end Pal (1986) Kerala accounts for nearly 75
per cent of the area and T1 per cent of the tapiceca pfodu—

ction in india.

Accorging to Desikachar.(1985§ supplemnentation
with sgkim milit solide couvld increagse the nutritive value
0f weaning foods and make them nutritionally complete,
Therefore in this study skim milk vas used as the protein

vitamin and mineral supplement.

1+2. Formlation of the multimix.

On the bagis of the nutritive value end the chemical
score of the ingredients, the proportion of the ingredients
in the multimix were worked out. The chemical score gives
an indication on the protein guality of the product. Jansan
end Harper (1985) have reported that emino acid scores provide
an useful estimate of the protein quality of blended foods
and are an acceptable substitute for the biclogical essays.
Therefore, several formulations end combinations of the in-
gredients selected were worked out. 12 combinations thus

formulated are presented in Teble 1 5.



Table 1. Percentage composition of the food ingredients in the weaning formilae.

Ingredients(g) I 11 IIT 1V v VI ViI VIII IX X X1 POy
Ragi 0 35 60 35 30 50 50 25 40 30 45 35
Green gram 20 25 10 20 20 10 10 25 20 20 20 25
Sesame 0 1 10 15 10 10 15 10 15 15 10 20
Tapioea 10 10 10 15 30 20 . 10 o5 15 20 10 10

Skim mill 20 15 10 15 10 10 15 15 10 5 15 10

———— - — —— -

Chemical geove 7T6.% 74.19 72.0% T7.4 T4.19 73.7 72.0%3 68.8 T7.4 T5.27 T7.4 7T6.4
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The amino acid scores were worked omt using the food
composition tables of ICMR (1982). Using these values
chemical scores were worked out from the ratio between
the content of the most limiting amino acid in the test
protein to the.content of the seme amino acid in egg
‘protein expressed as a percentage. The combinations
which had chemical scores below 75 per cent were dis= -

carded, Six combinations were selected by this method,
1,3, Preparation of the multimix

For the preparation of the multimix good guality
ragli was puvchased from the local market and was cleaned
$0 remove all the impurities. The clesned ragi wasg soslred
in water for 24 hours (Fig.1) and germinated for 48 hours
(Fig.2)« The germinated regi (Fig.3) was dried in shade,
When the graln was conpletely dry it was roasted slightly
and then powdered and gieved fqllowing the procedure

recommended by Snehalatha (1985) .

Green gram obtained from the local market was
cleaned of impurities, washed in water and soaked for 12
hours (Fig.1). It was then sprouted following the procedure

recommended by Rajalekshmi (1974). The sosked greins were tied
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in a moist muslin cloth (Fig.2) kept on a platé end covered
with a iarge inverted pan so as to keep the teﬁpefature
wiform., The germinated grain (Fig.3) was then dried in
the sun, roagted, milled and sieved., Halting o; the regi
and sprouting of, green gram were adopted because they in
turn helpg partial pre-digestion of the starch snd proteins,
reduce the viécosity and the phytase hydroiysesfthe phytin
to available phosphate (Desikachar, 1983). Deosthale (1982)
reported that during soeking and germination several enzyme
systems become active and bring sbout profound changes in
the nutritive value of the pulses. BSeveral studies have-
shown that vitamin Ciwhich is practically ebsent in the

dry seeds of legumes;increase in significent amoumts
(Prabhavathi and Rao," 1979; De and Barai, 1949) even after
24 hours of,germinatibn. Similerly 2 to 3 fold inerease
in the concentration of folic acid and B group vitamine
takes place in germinated grains than in raw pulses

(Babu, 1976). On the other hand entinutritional factors
guch ag phytate (Reddy et 2l., 1978) and inbibitors of
trypsin are inactivated (Subhalaxmi et al., 1976). Rao

end Deosthale,{1982) have shown that by sosking in water
for 24 hours about 24 per cent of tannin and by germinating
for 24-48 hours, 20-25 per cent of tannin is lost from

greengran. The beneficial effect of these chenges is seen



in the two fold improvement in the bio-availability of iron
from pulses after germina$ionh Studies on flatulence factors
of the legumea have shown that during 24 hours germination,
the concentrastion of oligosaccharldes gets reduced to 50

per cent of the initial value Rao and Belavedy (1978).
Germinated legumes therefore eppear to be legss flatus

produeing than réw gréihs.

Good quelity sesame was purchiegsed from the local
naerket and was cléanéd t0 remove all the impurities, I%
was then dried, roasted and powdered. Tapioca was purchased
from the Iécal merket and was peeled, cubt into thin chips
and dried and powdered.

The shove four powdered ingredients snd skim milk
powder were mixed in weighed quantities as per the six

combinations selected (Fig.4).

2. ASSESSING THE NUTRITIONAL QUALITY OF HE WEANING
FORMULAE DEVELOPED THROUGH CALCULATION AND SUITABLE
TABORATORY TECHNIQUES.

2.1. - Assegsing through calculation.

The nutrients present in the six combinations were

calculated using the food composition tables of ICMR (1982).



Fig. 1. Ragl and Green gram soaked in water.

Fig. 2. Ragl and green gram kept for germination.









Pig. 5 Germinated Hagi and Green gram.

Pig. 4. The y've food ingredients used for the weaning
formulae.



Fig. 5. Germinated Ragi and Green gran.

Fig. 4. The [jve food ingredients used for the weaning
formilae.
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2.2. Assessing through laboratory-techniques.

The six selected combinations were subjected to
chemical analysis. The protein cbntent was analysed using
the micro kjeldahl method (Hawk end Oser, 1965) given in
Appendix I and the minerals were estimated using the Atomic
Absorption Spectroscople method (NIN 1983)ziven in Appendix II;

%, ASSESSING THE NUTRITIONAL QUALITY OF THE WEANING
FORMULAE DEVELOPED THROUGH SULTABLE ANIMAL EXPERIMENTS.

Ritchey and Taper (1981) reported that the most
realistic way to assess the nutritional quelity of proteins
is feeding trials on énimalg usually rats and chicks.,
According to him several biological measurements bave been
proposed as indicaters of protein quality snd the simplest
gnong fhem i® the protein Efficiency Ratio (PER). Other
methods involve nitrogen belance studies froﬁ which several
indices of protein quelity nemely true digestability,
biological value and net protein utilization (NPU) are
calculated.

Diets were formulated using the six combinations of
the weaning formilee standerdised carlier. Thege six
experimental diets were formulated so ms to supply
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- 10 per cent protein. ThHe detalls are presented in
Table 2. A control diet was also formulased with skimmed
milk powder ﬁhich would supply 10 per cent protein, The
cbmpogitioh of the selt mixture end vitemin mixture used
in the:diets are given in Table 3 and 4, The inﬁaﬁé of

minerals end vitemine were kept the same in the seven groupé.

The enimals were maintained on the respective diets

to eveluate the protein quelity of the veening formulae.

Table 2, Diets formulated for the animal experiments.

' Percentege Percentage
of the va~ of the multi-
rioug in- @mix in the-

gredients diet.

Diet I Ragi 237423
Green gram 11.61
Segame : 5.81
Taploca ' 5,8?
Skim milk powder 11.61 ~ 58.07
Starch - 26,93
Ground nut oil 9
Minerasl mix 4

Vitamin mix 2
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Diet 1II

Diet III

Diet IV

Ragi

Green gran
Sepane
Tapioca

Skim milk
Starch

Groumd nut oil
Mineral mix

Vitamin mix

Ragi

G;een gram
'Sgsame
Tapioca

Skim millk
Starch

Ground nut oil
Mineral mix
Vitanin mix

Ragl

Green gram
Sesame
Tapioca

Skim milk

: 23!35 ’

13.35
10,0
10.0
10,0
18.3

23,69
12.75
6.38
6:38
9456
21.24

19.26
12,84
9,63
12.84
9.6%

66 .7

635,76

64.20
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Diet V

Diet VI

Starch
Ground nut oil
Minersl mix

Vitanin mix

Tagt

Green grem

- Sesgme

Tapioca

Skim milk
Starch

Ground nut oil
Mineral mix
Vitamin mix

Ragl

Green gream
Sesame
Tapioeca

Skim milk
Starch

Ground nut oil
Mineral mix

Vitenin mix

20.8

27.83
13.92
10.44
10.44

6.96
15441

21,76
15.54
12,43
6.22
6,22
22,83

69.59

62.17




Teble 3, Composition of Minerals mixture.

leight in g

Calcium carbonate

Cabalt chloride

Cupric sulpheate

Ferrous sulphate

Megnesium sulphate

Manganese sulphate

Potassium lodide

Potagsium phopphate monobasic
Sodium chloride

Zinc sulphate

38.1400
0.0023
0.0477
2.7000
57300
0.4010
0.0790

58.9000

13.9300

0.0548




Table 4. Composition of vitamin nmixture.

Vitamin
Vitanin
Vitamin

R =2 9 >

Vitamin
‘Thiamine
‘Riboflavin

Pyridoxine

Calcium pantothenate

Niacin

Inositol

Para smino benzoiec acid
Biotin
Eolic acid
Vitamin B12

Choline chloride

2000 I. u
200 I.
10 I.u

0.5
0.5
0.8
0.5
4.0
4.0

10.0
10.0
40.0
0.2
3.0
200 .0

ng
g
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3.1« Protein efficiency ratio (PER).

The protein efficiency ratio (PER) which measures
the weight gein per gram of protein eaten was determined
according to the rat growth method of Osborne, Mendel and

Ferry (Osborne ef al., 1919).

Weanling male albino rats (Sprague Dawley strain)
28 days of age were used for the experiment. Animals of
mere or less identicel welights (29 g + 4 g) were selected
end divided into 7 groups of 6 rats each and fed the

regpective diets ag detailed in Table 2.

The rets were housed in individual cages with wire
mesh floors (Pig.5). 15 g of the diet (Fig.6) was mixed
with water, cooked in steam for 15 minutes, cooled and fed
to the animalg. Water was provided cad libitum. The left
over food was collected deily and were dried and weighed.
The food consumption was calculated by substracting the left
over from the quantity served. The body weights of the
animals were recorded once in three days during the experi-
mental period (Fig.7). During the experimentel period,
conditions were maintained as wniform g possible. The rats
were mainteined on the respective diets for 28 days. The

PER was calculated using the formula.



Fig. 5. Rat housed in a cage for the PER study.






Fig., 6. Weighing of diet for the animel experiment

Fig. 7. Welghing of rat in the Triple - Beem

Balance,
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Gain in body welght in g
Protein intake in g

Protein effecienoy Ratio (PER) =

From the PER values, the combination that gave the
highest velue was adjudged as the most suitable for iis

growth promoting effect.

The rats ﬁsed for the PER study were deprived of
faod over night, stunned by a blow at the back of the neck
end killed by decapitation. Blood was collected snd the
liver was removed to ice cold containers. Whole weight
of the liver was recorded and liver and serum samples
were taken for protein estimation by micro kjeldhal method
(Hawk end Oser, 1965).

5.2. Nitrogen balence study.

To find out the extent of utilization of proteins
of the different combinations nitrogen balance study was
conducted. The net protein utilization values were found

out by standard experimental procedures suggested by
Mitchell (1923-24).

Male elbino rats welghing 110-120 g were divided
into 7 groups of 6 each. The smimals were housed in

individual metabolic cages (Fig.8). The whole experiment was
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divided into 3 periods. During the first period of é days
all the rats were fed with a non—protein diet to measure
the endogenous nitrogen. The composition of the non-
protein diet is given in Table 5. During the 2nd period
of 4 days the rats were fed with the stock diet (Table 5),
During the third period of 6 days the different groups
were fed with the 6 different experimental diets and one
gtandard diet. The diets used for the study are given

in Table 2.l The animals were given 15 g of diet mixed
with wa%er, steamed for 15 minutes and cooled (Fig. 9).
The amount of food given, the quentity of left over food

and actual consumption were recorded every day.

During the 1st and 3rd periods of the experiment
stools and urine semples were collected. Two drops of
toluene were added to the urine gamples as g preservative.
St00lg collected were dried in the oven, The stools of
each group collected for % days were pooled together for
nitrogen estimation. Urinary and faeecsl nitrogen were
estimated by the micro kjeldshl method (Hewk and Oser, 1965).
The Nitrogen content of the food mixtures were also esti-
mated using the same procedure. Using the above values
biological value, digeétability copfficient and net
protein utilization were calculated using the following

formulae.



Fig. 8. Rat housed in a mebtabolic cage for

nitrogen balance study.

Fig. 9. Rat with food and water in the metablic cage.
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DC = In - (Fn = Fe) x 100

In
BV = In - (Fn - Fe) = (Un = Ue) , 100

In - (Fn - Pe)
NET = DC x BV

100
DC = Digestobility coefficlent
BY = Biological value
NEU = Net protein utilization
In = HNitrogen inteske
n = Nitrogen in Faeces
Pe = Fndogenous faecal Witrogen
Un = Nitrogen in Urine on protein diet
Te = Nitrogen in Urine on protein free diet
Table 5. Percentage composition of the stock diet and

non protein diet.

Ingredients (g) Hangfggtein Stock diet
Starch 65 -
Ground nut oil 9 9
Mineral mix A .}
Vitemin mix 2 2
Wheet flour - 15
Roasted bengel gram dhel - 58
ground nut - . 10

Casein - 4
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4, STANDARDISING RECIPES IN THE LABORATCORY USIKNG WEANING
FORMULAE DEVELOPED.

Prior to the standardisation of recipes with the
selected weaning formulae, the following tests were

conducted.
4.1. Tests on the selected weaning formulae.

Quantity and cost of food ingredients included

in the formul ae=.

Quantity and cost of food ingredients included

in the formulae is assessed by estimating.

Percentage preparatlion loss, cost of food in-

gredients as purchased, and percentage yield.
1
i. The welght of the food ingredients as purchased
(AP wt) minus the edible portion of the ingre=-
dients included in the formulae (EP wt) gives
the preparation loss and the percenteage pre-

paration loss was calculated using the following

formalae.
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% preparation loss = AP wi - EP wt
' AP wt
ii. Cost of the edible portion of the ingre-
dients used was.calculated using.the

formulae = Total cost
P wh

iii., The percentage yieldrof the recipe will be
influenced by the cocking time and tempersture
used for cooking. Here the percentage yleld
of the recipe was worked out using the

formalee = CoOoOked weight
weight before cooking

4.2, Recipes evolved.

Recipes listed below were evolved and standardised.
A, Blend porridge

B. Porridge with Chekkurmanis -

C. Porridge with mango

Recipes were standardized for consistent quality
production. In this the nutritional quality, availability
end coat of verious ingredientsiincluded in ‘the recipe
were considered, Suitability for clicntele was considered
in selecting and preparing the recipe. Each recipc sele-
cted was planned in such a way to meet the 1/3%? of the

requirement of pre-school children. The amount'of the
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weaning formulae selected was finaliged on the basig of the
quantity of the protein., Fruits, green leafy vegetablée
and jeggery which were very commonly available in the

gtate were selected as ingredfents in the recipes %0

neet the requirement of the nutrients like calories

ninerals snd vitamins.

Detalls regarding the recipes are given in

Table 6, 7 and 8.

Table 6. Bland porridge.

Welght Measure

Ingredients (2) teadpoon Direction
Ragi flour 11.7 2% 1. Mixed the ingre-
. dients from 1-5

Green gram T.8 ¥

2. Boiled the water
Sepame T.8 2

- 5. Added the mixed in-
Tapioca 5.85 1+ gredients to the
; boiling water.
Skim milk powder 5«85 1% Stirred continuocusly
under simmering tem=-

Water 117 ml i perature to prevent

lunp formation till
the mixed was cooked,
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Teble 7. Porridge with chekkurmenis.

—— -

Weight Measure

Ingredients (g) teagpoon Direction
Regl 1.7 2% 1. Roast the ingredients
from 1 t0 5 in o0il :
Green gram 7.8 1% and keep away from fire
Sesame 7.8 2 2. Bolled the water
Tapioca 5.85 1% 3, Add shredded chekkur-
manlis to water and
Skim milk powder 5.85 1% boil until it is
cooked .,
Ground nut 25
4, Ground nut was roasted
Chekkurmeni s 14 * cup and powdered .
Cooking oil ) 15 - : t. Added. the roested in-.
gredients %0 the che-
Water 120 , kkurmamis stirred
: : .. . continuounsly. . under ..
Salt - 10 taste simmering temperature

to prevent lump for-
mation, till the mixturve
wns cooked.

The quantity of weaning formmlae used was declded

80 as to meet 1/'5rd requirement of protein of pre-school

children. Chekkurmanis the low ‘cost and locally available
green leafy vegetable was aﬂdedlpo meet the regquirement
of vitenins and uinerals. Ground nut and cooking oil were

added to meet the ealorié’requirement.



Teble 8, Porridge with mango.

Weight Measure Direction

Ingredien‘ba (g) teaspoon
Regi 11.7 2% 1. Roast the ingredients
o from 1 to 5 Ghee and -
Green gram 7.8 1% - keep it away from fire.
. 2. Prepare Jaggery syrup
Sesame 7.8 2 - in water, o
Tapioca 5.85 1+ 3. Add the roasted ingre-
' ‘dients to the jaggery
Skim milk powder 5 «85 1% syrup, sbirred conti-
- ' nuously under simmering
Mango , 20 temperature t0 prevent
. lump formation $ill the
Jaggery 20 mixture is cooked,
4. Prepare mango juice end
Ghee 15 ‘add it to the cooked
Weter 120 - porridgs.

Table 8 has been presented the weight of various in=-
gredients used in the recipe. The recipe was formulated. so
as to meet'1/3rq requirement of pre achool children. The
nutritious, low cost and locally availeble fruit iango and
Jaggery were added to meet the iron and calorie requirement.

Ghee wag also added to meet the calorie reguivement.

4.5. Cost of the recipes.

Coat of the recipe was worked out by assegsing the

cost of the ingredients used for developing the Tecipe.
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Cost of the fuel was also worked out by recording the time
needed for preparing the recipe. Gas stoves were used for
cooking the recipes. The weight of a gas cylinder is

14,2 kg. The life spen of the cylindef is 120 hrs. The
total time required for cookiné each recipe was calculated

from this the fuel expendlture was worked out.
5. ASSESSING THE ACCEPTABILITY OF THE RECIPES.

Acceptability trials of‘the selected weaning
formulae were planned at the laboratory level and at the
field level. The weening formgla which gave the highest
value for indices such as protein efficiency ratio, hepatic
weight, hepetic nitrogen, serui protein, biological value,
digestability coefficient and net protein utilizetion as
well as the verious tests and cfiteria developed for stand-

ardising recipes was selected for the acceptabillty trials.

A gseries of zcceptabllity trials were carried out
at the leboratory with a selectéd panel of judges. At the
field level these trials were conducted among children who
ere the real clientele and among their mothers, who are
responsible for formulating specific desires and attitudes
in children (Fig. 10-13). -



Fig. 10 & 11. Acceptability trial for children in
the field.






Fig. 12 & 13. Accepbability trial for mothers in
the field.
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The panel members for acceptability trials at the
laboratory level were selected from a group of 30 healthy
women in the age group of 19 1o 23. Triangle test
(dJellinek, 1964) was employed to select the panel members.

In the triangle test three sets of sugar solutions of
different concentrations were used, of the three sets, two
solutions were of iden%ical concentrations and the women were
agked to identify the third sample which is of differemt
concentration, The evaluation card used for the triangle
test is presenied in Appendix IV;Small highly sensitive
ranels would usually give more reliable results than lavge
less sensitive groups. Thus from the thirty women ﬁho parti-
cipated in the triengle test, ten women were selected as
Judges for the present acceptability trisl. The triangle
test was not applied among children or mothers, eventhough

they were treated as panel members at the field level.

The acceptability trials on panel members were done
using the scoring method. A score card developed for the
study is presented in Appendix III, The major quelity
attributes inciuded in the score card were appeerence,
flgvour, texture, taste and overall acceptability on a
five point hedonic scale. Each of the above mentioned

quality is assessed by a five point rating seasle.
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The judges were requested to taste one saumple and score
it, They were requested to taste the second sample after
washing thelr mouths. Bach gquality wes assessed by the
panel members after tasting the same saﬁple several times
if needed. The panel members were permitted %0 tzke their
own time and to judge the semples leisurely, The testing
was conducted in the‘afternoons between 3 pm and 4 pm,
since this time is considered as the ideal time for con-
ducting the acceptability studies (Swaminathan, 1974).

The penel ﬁembers wvere requested to give scoring based on
two sets of responses; the first giving preference rank and
the 'second an assessment of sengory gqualities.

For the conduct of the acceptability triel among
children, a nursery school adjacent to the University campus
was selected. There were 25 pre-school children attending
the nurgery regularly. The children were in the age 'group
of 3 -~ 5 years. Responses of the young children could not
be accurately recorded using a score card and hence it was
left to the discretion of the investigator to decide if a
child "liked" or "disliked". For this each child was
brought near the table where the food was kept: He was
fed a teasponnful Tirst and his reaction to the food was
Observed and recorded as pleassnt or an unpleasant expresgsion.

The pleagsant expression may denote acceptance while the
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unpleagant expression a refussl. His acceptance was further
checked by noting whether be voluntarily opened his mouth

for'a gecond mouthful of the food. Thisz wes also recorded.

Acéeptability trial at the fleld level were condueted
among ten women who were the mothers of pre school children
at'tending the nursery, Mothers were not selected by ériangle
tést or any other test but they were selected for the test
being mothers. Mothefs generally tended to atﬁribute their
preference 0 their children and preferences and convietions
of mothers largely determine what the child would receive
and what the child would be temght to like. As mothers,
they were responsible for preparing foods for their children
and hence they were the better Judges for deciding the
acceptabiiity of the weaning formulae evolved. The gcore
card devised for the laboratory trials were used for the

field trial among the mothers.

The weaning formulae was prepared ag porridge and
offered in four different forms, as (i) bland (no sddition
of flavour and sugar) (ii) sweetened but no flavour,

(1i1) bland with flavour but no suger, (iv) sweetened and
flavoured. For the acceptability triazl, one part of the

weening formmlae was mixed with three parts of hot water
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t0 make a bland porridge. These four combinations were
uged for the trials at the laboratory and at the field
levels. At the field level independent acceptability tests

wvere conducted among the children as well as their mothers.

The bland porridge was sweetened at two levels by

adding.

(i) 14 per cent sugar

(ii) 28.per cent sugar.

In order to determine the taste preference, porridge
prepared with the weaning formulae was mixed with the abovg
two levels of sugar and tested. Through the accepbability
trials, the acceptable concentration was identified. These
trials were conducted with the panel nmembers at the labo-

ratory level.

The bland porridge was flavoured with different

flavours in different concentrations as indicated below:

a) Vanille (1) .025 per cent
(ii) .05 per cant
b) Rose (i) .025 per cent

(ii) .05 per cent

¢) Pineapple (i) .025 per cent
(ii) .05 per cent
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To Qetermine the flavour preference three most
poyula; flavours viz., vanilla, rose and pineapple were
edded to the porridge prepared with the weaning formulae
developed. To £ind out the best concentration of these
flavours, the flavours were added at two concentrations
(b.025 per cent and .05 per cent). The bland porridge with
different flavoﬁrs were tested to0 select the moast accepted
flavour by the panel members at the laboratory level.

After identifying the most ecceptable concentrations of

flavour and suger among penel members, these two qualities
nanely sweetness and flayqpr were combined and were tested,
With the veriations in swéetnesg end flavour scceptable to
the pangl nembers, combinations of the porridge were worked

out as detalled below:

(i) ©bland porridge
(ii) .05 per cent pineapple with out suger
(1ii) 28 per cent sugar with out flavour

(iv) 28 per cent sugar and .05 per cent pineapple.

These tests were conducted emong panel members at
the laboratory level and among mothers ahd children at
the field level. Acceptability;of these weaning formmlee
V&S based on preference ranking on the points scored by

¢ach panel member, mothers and children on like/dislike
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rating scale, Regarding children, besides preference

renking quantity of plate weste was also a criteriaon.

The acceptability tests among panel members,

mothers end children were conducted on different days.
Statistleal Analysis.
Statistical significance of all the experiments

were calculated using students t - test (Bennet and
Franklin, 1967).
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RESULT AND DISCUSSION

A study was conducted to develop a weaning food
based on ragli. The resulis of the study are presented
and digscussed under the following heeds.

1, Formulation of different combinations of
nutritious, low cost and acceptable weaning

food using ragi flour as a base.

2. Assessing the nutritional quality of the
formulae developed.

3, Assessing the nutritional quelity of the
weaning formulae developed through snimal

experiments.

4. Stenderdising recipes in the laboratory
uging wesning formulae developed.

5. Assessing the acceptability of the

recipes.

1. FORMULATION OF DIFFERENT COMBINATIONS OF NUTRITIOUS,

LOW COST AND ACCEPTABLE WEANING FOOD USING RAGI FLOUR
AS A BASE,
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Composition of the six combinations of the weening

formilae selected are presented in Table 9.

Table 9. Percentage composition of the food ingredients

in the weaning formulae.

1 2 5 4 5 6
Ragi 40 35 40 %0 45 25
Green gram 20 20 20 20 20 25
Sesame 10 15 15 15 10 20
Tapioca 10 15 15 20 10 10
Skim millk 20 15 10 15 15 10

Chemical score T6.5 T7.4 TT1.4 T5.27 T7.4 T76.%

- am o

Major criteria fox selecting few combinations from
the formulae were the chemical score of these mixture. As
indicated in Table 9 the selected food components in the
veaning formulze in the order of their priority were ragi,
green gram, sesane, tepioca end skim milk powder. Ragi was
added in the proportion of 30 to 45 per cent in the different
combinations of weaning formilae while green gram was added
in thé proportion of 20 to 25 per cent. Sesame, tapioca

and skim pilk powder were added in the proporiion of
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10 to 20 per cent. Wedning formula group 1 was a mixture

of ragi, green gran, sesame, tapioca and skim milk powder

in the proportion of 4:2:1:1:2, In weening formwla (group 2),
compared to group 1, 5 part each of ragi and skim milk powder
were substituted with equel quaentity of sesame and tapioca.

In the weaning formilee group 3} theré was slight change In
the proportion of one or two ingredients. In this case ragi
and green gram were in the sgme proportion as for the group 1
end taploca and sesame were game as that of group 2. There
was 10 per cent decreass in the quantity of skim milk powder
when compered to group 1. The weaning formule (Group 4) was
composed of a food mixture with entirely different proportion
(3:231,5:2:1.5) vhen compared to. the group 1. The amount of
ragl and skim wilk powder was decreased end seseme end tapioca
were increased. The quaﬁtity of greén grem wes seme as thal
of other groups. When compared with other groups the quantity
ragl was highest for weaniﬁg formula (group 5). The amount of
green gram, seeame ard taploca were same as that of group 1
while the quentity of skim milk powder was decreased by 5 per
cent, The weaning formula (group 6) hac the highest quantity
of green gram end sesame. When compared t¢ group 1 the quan-
tity of raegi and skim milk powder were decreased by 5 and 10

per cent respectively the amount of tapioca was the same.
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o, ASSESSING THE NUTRITIONAL QUALITY OF THE WEANING
* FORMULAE DEVELOPED.

The nutritional quelity of the weaning formuleae
developed were assessed using food composition tables of

ICMR (1982) and through suitsble laboratory estimations.

2.1. Agsessing the nutritionel gquality of the weaning

formulae developed using food composition tables.

The protein,mineral and vitamin content of the six
combinations es worked out from the food composition tebles

are given in Teble 10,

Table 10. Nutrient composition of weening formulae developed,

using food composition tebles,weaning formulae(100 g).

Nutrients 1 2 3 4 5 6
Protein (g) 17.22  14.99  14.37 15.57 15.68 16.08
Fat (g) 5415 5.09 T.31 7.2 5.21  9.47
Calorie (Keal) 341.4 315 41,7 334.6 339,95 362.3
Hiacin (mg) 1.5% 1.66 1.66 1.62 1.55 1.92
Riboflavin (mg) 0.502 4325 .33 428 429 376
Thiamine (mg)  0.458 4675 466 449  ..4565 5165
Vitamin A (ug)  41.6 42.5 44 .6 40.4 43,7 50.2
Vitemin C (ug) 3.5 4.5 4.25 5.7  3.25 3
Calcium (g) 586  .575 536 561 524 579

Iron (mg) 5.43 562  5.69  5.35  5.88 6.39
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As revealed in Table 10 the protein content of the six
combinations of weaning formmlae were found to have 14.37 4
to 17.22 g per cent and the calorific value of the weaning
formzlae was in the range of 315 to 362Kcals. per 100 g of
the sample, All the weaning formulae were found t0 contain
edequate amounts of protein, calorie, fat, calcium and
thiamine so as_to meet the requirements for cereal based

complementary infant foods.

2,2, Aosessing the nutritional quelity of the weeaning

formilae developed using laboratory estimation.

The protein end mineral quality of $he six combi-
nations were determined through sultable laboratory tech-

niques and the resuvlts sre presented in Table 11,

Teble 11. WNutrient composition of weaning formulae developed.

Nutrients 1 ) 3 4 5 6

(g per cent)

PrOtein 16 069 14 084' 20 041 20 041 16 .69 18.55
Caleium  1.028  .975  .945 1,155  .975  1.87
Magnesium 1.395 1.125 1.595 1.245 1,295‘ 1.27

Mangenese .00197 0017 .00212 00148  ,00193 ,00188
Copper s00061 .00053% 00058  .00053  .00057 .00068
Zine 00126  .00118 »00125  .00122 .00115 00135
Iron .00641 «00533 00518  .00518  .00617 .00584

iy ey s

-
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As revealed in Table 11 protein conient of the six
combinations were in the range of 14.84 g to 20.41 g and
the protein content of weaning formilae group % and grouﬁ 4
were the highest. WMinerals like caleium, iron, megnesium,
menganese, zinc and copper were essential for the normal
upkeep and maintenance of the body. The weaning formulae
were found to contain sdequete smounts of calcium, megnesium,

iron and zinc

3. ASSESSING THE NUTRITIONAL QUALITY OF THE WEANING
FORMULAE DEVELOPED THROUGH ANIMAL EXPERIMENES.

3.1 Gain in body weight.

Effect of selected six combinationas of the weaning
formulae with the warious ingredients like ragl, green
gram, sesame, tapioca and skim milk powder in different

7pr0pertions were assessed through snimal experiments
of 28 days duration. Gain in weight of the experi-
mental animgls in this experiment is presented in

Table 12.
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Table 12. Effect of selected six combinations of the
weaning formulee and stendard diet on the

growth of experimentel animels.

Diets I 11 111 1v v VI VII

Mean initial _ . .

body weight 35 36.40 41.80 34.97 40.03 39.40 36.90
(&) +.875 #.873 +1.25 +.944 +1.12 +1.02 1.0%

Meen finel , : : : ' i .

body weight 92 92.70 83.60 92.23 :88.80 97.37 90
() 32,48 #2.59 22,09 +2.77 #2.57 *2.63 12,25

Meen gain ' ' '

in w?i§ht 57 56.30 42.80 57.26 48.77 57.97 53.10
g :

Mean gain in162.86 154.67 100 163.74 122 147.13  149.9
weight (%) #4.23 #3.71 2.8 #4.75 +2.93 +3.68 +3.16

As revealed in Table 12, enimals fed in group IV
gave the highest gain in weight followed by the animals
included in group I. Group IT was ranked as third in
the order. The results of the statistical enalysis are

given in Table 13.



Table 13, Statistical analysis of Table 12.

-—— - o

Groups I vg VII 11 vs VII I1I vs VII IV vs VII V vs VII

f veleht s.50% 2.2 10.39%%  3,48% 5 ,08%*

Groups VI vo VII IVvs I IVve Il IVvs VI IV vs VIV vs I1I

f ggiggt_ 0.666  0.138  1.50°  2.76%  T:B%% 11.56%k

Groups I vs Il I vsVI 1vs'V 1 vs III I1ve VI II vaeV
t value 1.45 2.81%  7.94%%  12,.39%% 1,44 6 .91%¥

Groups II vs III VI v8 VVI va V VL vs III V vs III
t value 11.69%% 5.34%% 5 ,34%% 10 ,19¥%*% 5 .4%%%

—— —— — — ———— ———

* pignificant at 5 per cent level
¥* significant at 1 per cent level

Statistical analysis showed that the growth gained by
the animals in Group 1V end I were significantly higher when
compared to the animals who were fed skim milk diet (Group VII).
Where as group IT and VI were equally efficient in promoting
growth when compared with Group VII. Group V and III were
least effective in promoting growth where the difference was
significantly low. When the different ragi based diets were

compared among themselves, the growth promoting value of
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Group I and II were comparable with that of Group IV where
the differences were not significant. While the values were
significantly lower in Group III; V and VI. When compared
with Group I the difference was not significant in the case
of Group II vhere as it was significantly lower for Group IiI,
¥V and VI. The growth promoting value of Group VI was com-
parable to Group 1I where as the difference was significantly
lower in the case of group III and V. When compared with
Group VI the difference was significently lower for Group V
and I1I. Thg value was significantly lower for Group III

when compared to Group V.
Z.2. Protein Efficiency Ratlo.

Weight gain and protein intake of rats fed on different
diets along with the PER of the diets are given in Table 4.

Table 14. Protein Efficiency Retio (PER) of different

experimentel diets.

Diets I 11 111 IV v VI Vil
Welght = '

gain (g) 57 56.3 42.8 57 .26 48777 57797 53.1
P

igg;ﬁ%g) 17.06 18.64 15.59 15.86 16.95 19.72 17.18
PER 3.54% 3.02+ 2.68+ 3,61+ 2.88 2,94 3.09

093 .072  .077  .108  +.089 +.076 +.083
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The rats in Group IV showed the highest PER (3.61)

followed by Group I (3.34) Group VII (3.09), Group II (3.02),
Group VI (2,94), Group V (2.88) and Group III (2.68). The

PER values of the experimental groupsuere compared with the

control

group (Group VII). The experimental groupsuere also

compared ‘among themselves. The results of the statistical

enalysis are given in Table 15,

Table 15. Statistical enelysis of Table 14.

Groups I vs VII II vs VII III vs VII IV vs VII V vs VII

t value 2.01 537 3.62* 3.82% 1.73

Groups VI vo VII IVve I IV ve Il IV vs VI IV va8 V IV vs III
t value 1.%% 1.89 4.54%% 5,07 5.022%% T 01%%
Groups 1 vell Iwva Vi IvseV IvsIll IIvwvs VI II v V¥V
t value 2.72*%  3.33%  3.,57% 5.47%* .76 1,22
Groups II vsIII VI ve V VI ve III ¥ vs I1I

t value 3.22% 51 2.4 1.69

* Bignificant at 5 per cent level

** Significent at 1 per cent level
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Statisticel anelysis showed that the PER value
obtained for Group IV (3.61) was significantly higher
when compared to0 thet of Group VII (3.09) in which skim
milk was the major component. The PER value obtained for
Group III wes 2,68 and 1t was eignificently lower then
ﬁroup VII. There was significent difference in PER values
of Group I, IT, VI end V when compared with Group VII, The
PER valuez of the different groups ﬁere compared among them-
selves and statistical analysis showed that when compared
with Group.IV, which was the highest PER value, PER values
of &ll the other diets were sigr;;ti‘icantly lover, except
that of Group I (3.34). The PER velue ol;t;ainé& foi; Group I
was comparable with Group IV where the difference was not
statistically slgnificent, Hhen the PER values of t.he
different groups were compered with Group I the values
obtained for Group II, III, V end VI were significantly
lower. The PER value obtained for Group II was 3.02 and
it was comparable %o the PER values of Group V end VI where
as the difference was signifiecantly low in the case of
Group ITI, The PER value of Group V was 2.88 and was com-
parable to thet of Group VI (2.94) end Groﬁp III (2.68); in
this context the differences were insignificant. The PER
value obtained for Group VI was 2.94 and it was comparable
to Group TIII, the PER value of which wes 2.68.
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3.3. Hepatic weight and hepatic nitrogen of rats fed on
different diets. '

Hepatic weight end hepatic nitrogen of rats fed on
different combinations of wesning formulee were evaluated.
The mean hepatic weight and totel hepaﬁio_nitrogen'of rats

fe&fﬁifferenx diets are given in Table 16,

Table 16, Hepatic weight and hepstic nitrogen of rats fed
on different diets.

I I 111 Iv v Vi VIl

. Hepatlic | ) | | ‘
.67 .73 074 083  .067 074  .067

Hepatic 132.9+ 112,32 100.9% 154.3+ 102.8+ 109.6+ 107.64
nitro§en ,
(mg 3,19 © 2,92 2.42 4.47 2.3 3.07 3.01

. Maximum liver weight and the highest hepatlc
nitrogen were recorded by rats fed on Group IV (3.32, 154.3),
next renked Group I (5.2 and 132.9) followed by Group II
(%.04 and 112.3), VI (2.98 and 109.6), VII (2,59 end 107.8),
vV (2.506 and 102,8) end III (2.48 end 100.9).
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The results of the data were statistlcally analysed

and the values are given in Table 17.

Table 17, Statistical analysis of Table 16. -.

Groups I va VII II vs VII I1TI wg VII IV vs VII V vs VII
Liver weight .
Liver Nlitrogen

( t value) 5.77** 1.12 1.10 B.6o** 1.25

Groups VI vs VII IVvs I IV ve II IV vs VI IV vo V IV valll
Liver weight *

(+ value) %491 1.12 2_.53 %.06% T7.63%%  3,06%
H alne) 5 +465 3.80%  T.BTH*  B.24%F  10,19%% 8,24%#
Groups o I vsIl I vaVIIvaVIvasIll Il vgVIII vaV

L%ze§a§§é§ht 1.61 2,2 T.52% T.21%% 57T 5 .38%%

BiTer TLiNOBEN g yfux  5.26%% T.50% T.99%% 637  2.53%

Groups II voa II1 VI va V VI vs8 III V vs III
Tper Weleht  5ozmes 4,75 4.76%% .26
Liver Nitrogen ,

(.b Value) 3001* 1.76 : 2-63* 056

"% Significent at 3 per cent level
#% Significant at 1 per cent level
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Statigtical analysis showed that when compared to
control diet (Group VII) the difference in hepatic welight
was significently higher for Groups IV (3.32), I (3.2),
IT (3,04) and VI (2.98) and fof the remaining groups when
compared to gkim milk diet, the differences were not sig-
nificent. The different/combinations of weaning formulee
were compared'émdng %heméelves and when the values were
compared with Group IV, Groups i and II'were comparable
end there was siénificant difference when compared with
Group V(2.506), VI (2.98) and IIT (2.43), Hepatic weight
of rats in Grovp II (3.04) and VI (2.98) were comparable
with Group I (3.2) and in this context the difference wes
insignificent., The values obtained for Group V and III
were significently low. The hepetic weight of Group 11
vas statistically compared with Group III and V the
difference was significantly low, while it was compgrable
with Group VI. Hepatic weight of Group V and III were
significantly lower when compared with Group VI. The values

batween Group V and III were comparable.

Statistical enalysig for differences in totsl hepatic
nltrogen of Group . IV end I were significently high when
compared with skim milk diet (Group VIIL), while the values
were insignificant for the rest of the groups. The diiference

in hepatic nitrogen of all the groups were significently lower



vhen compared with Group IV. Group I was significantly high
in hepatic nitrogen when compared with other experimental
Gfoups. Group II was comparable to Group VI in its hepatic
nitrogen content, while it was significantly high when
compared with Group III and V. Group VII was comparable

to Group V and the difference waslsignificaﬁt with Group III.

Difference hetwueen Group V @nd ITI was inaignificant.
%.4. Serum protein content.

, on
Serunz protein content of rats fed K different diets

are given in Table 18,

Table 18, lMean serum protein of the rats fed on different

dista

Groups 1 1T III Iv A Vi Vil

- w—r

gg‘gl‘élg'in 120d-1 11»79 8.05 12.87 11.51 11‘59 9.73

g% 2359 4,354 +,209 #.309 +.265 +.315 +,272

As indicabted in the Table 18 the highest serum protein
content (12.87) was recorded in Group IV, All the combinations
of weening foraulae except Group I1I showed higher protein

h
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content when cotipared with control diet. The different
groups were compared statistically and the results are

given in Teble 19.

Table 19, Statisticel analysis of Table 18,

Groups I vs VIX II vs VII III ve VII IV vs VII V vs VII
% value 5.95%%  4.61%%  4.69%* T.62%x 4 69%*

- -

Groups VI vo VII IVva I IV vsII IV vs VI IV wve VIV vs III
t value 4.48%  0.97  2.29 2.91 3.,36%  12,97%*

Groups T voIX I vs VI I vs VI vsII1l II voa VI II va ¥V
% velue 1,23 1.72 2.02  10.48%% .42 0.63

-

Groups I¥ vs III VI vsV VI vs IIXI ¥V ys III

t value 9.09%*  0.195  g.4%* 10.25%%

¥ Bignificant at 5 per cent level
*¥* Bignificent at 1 per cent level
Statistical analysis showed that the difference in
serum protein content were significantly higner for ell

groupe except Group 111 compared with control diet Group VII,.
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When Group IV was compared statistically with other Groups,
Groups 1, II and VI were comparsble,and the differences

vere SLgnlficant with Group V and III, Serum protein
content of rets in group I was comparable to other groups
except Group 1II where the difference wap gignificently low.
The d;fférence in serum protein content of Group II was not
gignifioant when compared with Group V and VI and it was
significantly low when compared with Group III. Group VI
and Y were comparable while Group I1I was significantly low.
The lowest serum protein valme was showvn by Group III, which

vwas slgnlficently low vhen compared with all other groups.
%5, Digestability coefficient.

Digestability coefficient was determined by niitrogen
balance study and the results are presented in Table 20.

Table 20, Digestability coefficient of the rats fed on
aifferent diets.

Groupc I II Iil Iv v VI VIL

igoster | 95.09 90.69 84,20 95.02 85,19 92.51 95.53
efficient +2.15 42,36 +1.77 +2.95 +£1.87 32.22 +3,27
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As indicated in the Table 20 rats in Group IV showed
the highest digest=bility followed by Group I and VII. The
least value for digestability coefficlent was fownd in
Group III.

Table 21. Statisticel analysis of Table 20. .

Groups I ve VII II vs VII III vs VII IV vs VII V v VII
% value 0.02 0.65 2.51 0.34 2.21

Groups VI v8 VII IVvs I IV ve IT IV ve VI IV vs V IV vs II1
t value 0.26 0.42 1.09 2.81%  2,81*  3.15%

Groups I valIl I ve VI I veV I veIIl II vs VI
t value 0.81 0.32 2.02 % e54% 0.49

Groupa II vea V II vsIIl VI va ¥ VI va III V vs IIl
t value 1.89 S 2.27 2452 5e73% 0.38

# Significant at 5 per cent level
** Pignificant at 1 per cent level

The results of the stetistical anelysis given in
Table 21 revealed thaet even though group IV and I registered
high values, the difference was not significant and all the
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experimental diets were comparable to the control dlet in
their digestability coefficient. Among the experimentel
diets, when compsred to6 Group IV, Groups I1I, V and VI

showed significant differences. All Groups were comparable

to Group I except Group III where the difference wes signi-
ficant. Group VI was comparable to group V and the difference
wan 8ignificent for Group III. Groups ¥V, 1i and 1II were'
comparable to each other vhere the differences were not

alagnificant.
5.6. Biological value.

Biological value (BV) of the different weening
formulae was determined by nitrogen belance study and the

regults are presented in Table 22,

Tabhle 22. Biological value of the different experimental

dietso.
Groups I II 111 1y v VI Vil

*2.,03 #2,3 #1.51 2.35 1,82 2,06 +2.96
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As indicated in the Table 22, all the experimental
diets were comparable with control diet in their biological
value except group 111 and V. The results of the statistical

snalysisg of the above date is given in Table 23.

Table 25, Statisticael analysis of Table 22,

GrOﬁps I Ve VII II vs VII III vs VII IV vs VII V vs VII
t value 0.68  0.77 3. 17* 1,32 2., 74%

Attt s e ke s S A S W —

Groups VI vgaVIIIVvsI IVvs VIIVvsII IVvvs V
t value 0.66 0.82 2435 2.4 4 .88**

Groups (Vvs III I Va VII VeIl I vea VI vsIlli VI vell
t value 5.57%* 1.65 1.74 4.38%%  5,13%¥*% 0,17

Groups VI ve V VI vs III 1II va V II vs III V vs III
t value- - 2.58% 3.18% 2.25 2.73* 0.44

- . — ) Wl wiye] W

* Significent at 5 per cent level
2% Bignificent at 1 per cent level

£
Ag revealed in Table 23 the difference wasr:;ignii‘icant

vhen group 1V was compared with other groups, the difference

was algnificant only for Groups V and IIT. Group I was
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comparable to Groups VI and II and the dlfference was
significent for Groups ¥ and 1II, Statistical difference
wag significant in the case of Group III when compared with
Group II, There was significant difference with Grouwp III

end V when compared to Group VI
%.7. Net protein uitilization.

Wet protein utilizetions (NPU) of diffevent groups
were determined from biological value and digestability

coefficient and the results are presented in Table 24.

Teble 24, Net Protein Utilizabtion of rate fed an

different diets.

o - — -~ - - o

-4

Gzoups I 71 IIT v v VI Vi1
NPU 79.15 72.09 60,35 €2,88 61,94 73.87 76.90

42,45 42.09 +1.81 +2.57 +1.48 #1.92 =1,61

A s o g Bodk A T s g gl B8 D gt - - -

As indicated in Table 24, Group IV ghowed the
. ' Y
highest NPU (82.88) followed by Groups I, VII, VI, 1I, and III,

The results of the statistical analysies of the above
ddata are ﬁresented in Table 25,
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Table 25. Statistical anelysis of Table 24,

Groups I vs VII I1I vs VI{ IIT vs VII IV vg VII V vg VII,
.t value 0.77 1.82 0 B5%* 0.88 6 8o%*

Groups (Vive VII'IV vs I IV vs VI 1V vs II IV va V IV vs 1III
t value 0.75 1.05 2.81% . 3,20% TO5%% T T

Groups I va VI I vsll 1 vaeV IvgIIIl VI veIl VI vs ¥V
t value 1.69 2.19 6.00%%  £,17%*  0,6% 4 ,§1%*

Groups VI vo III II va V II vs III V vs III
t value 5.12%%  3.95%  4,25%x 0.68

* Bignificent at 5 per cent level
** Significent at 1 per cent level

Statigtical enalysis of the data given in the table 25
revealed that the difference in NFU velues were significantly
higher in Group IV and significantly low in Group III when
compared with control Group. All the other groups were
comparable to control group in their NPU values. When the
NPU values of the experimental groups were statistically
analysed, the value was significantly high for Group IV

when compared with other groups except Group I. When



compared with Group I the difference was significant for
Groups III and V. Group VI was comperable to Group II and
the difference was significent in the case of Group V and III,
The difference in NPU value was significént in Group V and

IIT when compared to Group II.

4, STANDARDISING RECIPES IN THE LABORATORY USING WEANING
FORMULAE DEVELOPED,

Vieaning forumlae was ghandardised at the laboratory
the
throughﬂfollowing experinents.

4.1, Percentage preperation loss,

Percentage preparation loss assessed for the six

combinations of weaning formulae are given in Table 26.

Table 26, Percentage preparation loss for different

combination of weaning formulae.

Combination of AP weight EP weight % preparation
weaning formulge (&) (&) losa

1 51.14 35 32

2 64 .37 40 «38

3 57.54 39 32

4 -68.04 39 42

5 68,19 42 38

) 56.12 38 .32
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AS indicated in the table the percentage preparation
'iosé was highest for the weaning formulac (Group 4) which .
gives highest value for protein efficiency retio, net
frotein.utilization, hepatic weight ahd hepatic nitrogen
and gerum protein content for enimal experiments. The
percentage preparation loss was highest because tapioca
'was en importent ingredient in this weaning formula.
The least percentage preparation loss was for wesning
formulac (Group 1) which was renked as two in animal

'experiments.
4.2. Cost per serving.

Cost per serving of the different combinations

were worked out and the details are given in Table 27.

Table 27. Cost per serving for different combinations

of weaning formulae.

e
sy

Combination of Cost per
wesning formulae serving (Pa)
1 45
2 48
3 43
4 47
5 43

6 43 ‘
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As revealed in the Table 27 the cosi per serving
vas lowest for weaning formulae (Group 3, 5 and 6). The
highest cost per serving was for weaning formula (Group 2)

followed by Group 4.

4.3. Percentage yield.

The percentage yield were worked out for different

veaning formulae and the results are given in Table 28.

Teble 28, Percentage yield for different combinations

of weaning formmlae.

-

comvtnations (eLEE bofsre Cooked ) Fercentege
1 25 119 3.4
2 40 132 3.3
3 39 133 3.4
4 39 , 133 3.4
5 42 139 3.3
6 38 126 3.3

Es indicated in the table there was no significant
variation in the percentage yield of verious veaning

formulee tried. Since there was no significant variation
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among the various weaning formulae tried, the weaning
formila which gave the highest velues for protein
efficiency ratio, hepat;c welght nitrogen, hepatic
nitrogen, serum protein snd net protein utilization was

selected for further trials on shandardisation.
4.4. The nutritionel quallty,

The natritional quality was calculated on the
basis of the fact thet the supplementary foodsincluded
In the diet of pre-school children should meet 1/31'd
of his nutritional requirement. In th;s cage the
quantlty of weening formumlae to be taken for standg-
erdisation of recipe selection is on the basis of 1/3rd
protein requirement of ‘the pre-school children, 39 &
of weaning formula was required to supply 6 g of
protein which is the 1/3rd protein requirement énd
the details of other nutrients supplied by 39 g of
the weaning formula was worked out and the details

are giveﬁ in Table 29,
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Table 29. Nutrient composition of receipe (a) bland

porridge_ .
Nutrient _rd
Natrients content /57" RDA
Calorie(k cal) 130 400
Brotein(g) 6 6
Vitemin A(kg) - 16 333
Vitamin B, (mg) .18 2
Vitamin C (mg) 2.25 13
Galeium(g) ,219 1.15
Iron{mg) 2.08 6

19 revealed in Table 29 the veaning formula wag
found to be deficient in calorie and nutrients. such as

vitemin A, Vitemin ¢ and Iron.

The cost of 39 gms of weaning formla was worked
out by estimating the cost of food ingredients and cosgt
of fuel needed for preparing the formula. The cost per
serving of the formula is given in Table 30,
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Table 30. Cost per serving of bland porridge.

Cost (Ps)
Cost of various food 47
ingredients '
Cogt of fuel needed 4
Total - 51

As revealed in Table 30 the cost of the formulae

comes ground Ps 51.

Three recipes vere standardised with weaning
formula as the base materinl. Porridge was one of
the recipes developed while standardising the other
two recipes, care was teken to meke up the nutri-
tional deficiencees in the bland porridge. The
nutrient composition of the two recipes were calcu-
lated 2nd compared with 1/3rd requirement of pre-
school c¢hildren. The weight of various ingredients
uged in the recipe (b) Porridge with chekkurmenis

ite nutritive value and cost are given in Table 31.



Table 31. Nutrient composition and cost of recipe (b) Porridge with chekkurmanis.

Weight Cost Calorie  Protein Vitamin A Vitamin Vitamin Calecium Iron
(g) (Pg)  Ckea)) (9) Crg) Bl(mg)  CCmg)  €3)  (mg)
Blend Porridge  39. 47 133 6 17 .18 1.27 209 2,22
Chekkurmeni s 14 - 14.42 952  798.84 0672 734,58 .0798 3.92
Cooking 0il 15 39 135 — - - -— - —
Ground mut 20 20 155 6 .93 10.14 246 - 0246 767
Fuel — 12 - — -— - — - _—
Total -~ 118 434 .42 13.68 824 .98 493 36.83 3234  6.767
17573 mpA S 400 6 333 2 13 A5 6

———h ———

Cost per serving 118 ps.

8L
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- As revealed in Table 31, the bland‘porfidge was
dgficiént in calorie and nutrients such as vitémin A;
vitémin C end iraﬁ: To make uﬁ the calorie.deficienéy,
v@getéﬁle'oil and gpouhd_nut were adéed; Simiiarly
deficiénc& of vifémin; ﬁ, vitam;n € and iron wefe mede
up by adding chakkuré;nis; The cost per serﬁing_of
the reéipe is worked by estimating the cost of food
ingredignté and the cést of fuel needed for pfeparing
the recipe: Ag revealed in Table 31 the cost of the

recipe comes around 118 ps;

The nutritive value and cost of recipe b is

glven in Table 32,

As revealed in Table 32 the bland porridge was
deficient in calorie, vitamin A, vitamin C and iron.
To meke up the celorie deflciency Ghee and Jeggery were
added. The deficiency of vitamin A end vitamin C wexe
made up by adding mengo and iron deficiency wags mede up
by adding jaggery end mengo. As revealed in Table 32,

the cost of the recipe comes around 156 ps.



Table 32. Nutrient composition end cost of recipe (c) Porridge with Mango.

Weight Cost Calorie Protein Vitamin A Vitemin Vitamin Caleiuwm Iron

(8) (ps)  (Kecal) (g) (g Bi(mg) Cimg) (§) (mq)
Weaning food 39 47 133 & 17 .18 1.27 209 2.22
Mengo 30 9 30 24 1112 032 6.49 .0057 .53
Ghee 15 75 135 - 300 - - - -
Fuel . - 12 - - - - - - -
Total - 156 412.9 6.36 1429  .218  7.16  .2387 6.17
1/3¥¢  RpaA - - 400 6 333 .2 1% 45 6

08
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5. ASSESSING THE ACCEPTABILITY OF THE RECIPES.

Among the various recipes standerdised porridge was
selected for the conduct of the acceptability because this
recipe, was very easy %0 prepere without addition of any
other focd materizl which may inflwence the acceptability
of a recipe. The porridge was prepared with the combination
of weaniﬁg formula which gave the highest value for protein
efficiency ratio, hepatic nitrogen, serum protein and
net protein utilization and for the tests conducted while
standardising recipes. Acceptaebility of the porridge was
conducted in the laboratory with the help of ten péﬁel

menbers and at the field among ten mothers and children.

5.1 Freference for the porridge at different sugar

concentration.,

Preference of the panel members for the porridge

at different suger concentration was tested and the

. results are given in Table 33.




Teble 33. FPreference of penel members for porridge at

two levels of sugar.

N#*=10

Highly accep— Slightly Nelther  slightly Un- Highly

accep— table accept- accept~ unaccept— accept- accepi-

table able able nor able able able

‘ unaceepb= |
able

Bland - - 50 40 10 - -
14 per cent _ - o -
suger 40 50 10
28 per cent - - - -
Sugar 40 60

¥ Number of panel members,

As reveecled in Teble 33 sll the panel members like
the porridge when the sugar concentration was 28 per cent,
while 10 per cent of the panel members had graded 14 per
cent sugar concentration as neither scceptable nor unacceptable.
Thus the porridge with 28 per cent suger concentration was
taken ag the beat level of gweeiness For the porridge developed.
This concentration was used for further testing of asweetned

rorridge with flavous.

Test was conducted to asseas the relative importence

of added sugar at two different concentrations on the quality
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attributes such as over all acceptability, appearance,
flavour, teste snd texture. The mean scores on a 5 point
hedonic scale obtained for bland end sweetened porridge

are given in Table 34,

Table 34. Acceptability profile for different levels

of sugar.

Over all Appearance Flavonr Texijure Taste

accept=-

ability
Bland 4o 5 3.2 3.7 2.5
;ﬁggir cent 5.3 3 5.5 5.7 3.5
Smor cent 54 3 3.3 3.7 5.9

As indiceted in Table 34 .. the sweetened porridge
wag more acceptable when compared with the bland, in qua=
lities such ag over sll acceptability, flavour end teste.
Among the sweetened porridge doubling the concentration of
sugar considerably improved the rank and scofe. As revealed
in the table the scores obtaeined for zppearsnce and texture
were same for all the three samples. The over all accept-
ability and taste were highest for the porridge which con-

teined 28 per cent suger concentration.
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5.2. Preference for the porridge with different flavours.

The preference ranking given for different flavours

at two different concentrations ere giveﬁ in Table 35,

Table 35. Preference renking for different flavours by

panel members.

N* = 10
Highly accept- Slightly Neither Slightly. Un- Highly
accept~able accept=- accept- unaccept— accepi~ unaccep-
able able able nor able able table
unaccept~
able
Bland - - 50 40 10 - -
cont vemma - - 40 50 10 - -
.05 per - -
cent vanilla 40 60 - - =
025 per
ecent rose - - 30 60 10 - -
05 per
cent rose - 30 . [ - - -
.025 per cent
pineapple - - 30 70 - - -
:05 per cent l
pineapple - - 40 60 - - -

S o oo Sy o -——

* Number of panel members.
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As revealed in Table %5, the porridge prepared with
different flavour were neither highly acceptable noracceptgble.
However 10 per cent of the penel members had graded vanilla end
rose as s8lightly unacceptable at .025 per cent level. But
pineapple flevour was not treated as 'unacceptable' at any

level, Hence pineapple flavour was selected.

The acceptability profile of the flavours among the
panel members were calculated by summiqg up the scores given
fbr individuel gquelity attributes such as over all acceptability,
appearance,'flavour, texture and taste., The percentage was -

worked out from the total scores and the detalls are given in

-

Table 36,

Table 36, Accepbability. profile of the flavours by the

panel members. * = 10

— - g -——— -

Mean scores on 5 point hedonic secale

- g

Over all Appearance Flavour Texture Taste
acceptability
025 per cent -
venilla 405 ' 3 Bel Y 243
05 per cent - . - .
vanina ' 4‘.6 3 308 Ds? 204
025 per cent : -
-rose 4.2 ? 541 3.7 243
05 per cent -
 poSe 4.% 3 Ze4 547 2.7
025 per cent
pineapple 43 3 3.8 37 2.7
05 7per cent
pineapple 4.4 3 3.9 3.7 2.7

-y - e — ——— . Py ————— . —— =i

* Number of panel members.
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On the basis of the mean scores obtained, pineapple
vwas considered as the most acceptable flavour. Among
various qualities tested there was no variation for scores
obtained for qualities such as appearance and texture while
variations among different levels of flavours ere foﬁnd in
the quaiity attribute nemely "flavour". As revealed from
the table .05 per cent pineapple was the most acceptable

flavour,

5.3. Acceptability of the porridge.

Acceptabillty test of the porridge was conducted
at the laboratory level with the help of ten panel members
and at the field level among ten mothers and children.
The sugar concentration for the porridge tested at the
field level was 28 per cent end pineapple flavour
(05 per cent) being the most accepteble one, was alsgo
used for field trials. The resulis are presented in

Table 37,
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Table 37, Acceptabiiity trial of porridge at .the field/

laboratory level.

Different Laboratory level Field level
formg of - T
porridge FPanel members N=10 Mothers N=10 Children

Iiked Dis~  Liked Dis- Tiked Dis-  Number of
% liked% % . liked% 4 liked¥ children*

1. Bland 50 50 B0 20 91 9 23
2. Flavoureid 40 . 60 60 40 90 10 20
3. Swee- - -
) tened 100 100 ' g2 8 25
4, Sweetenal
end £la~ 100 - 100 - 91 9 23
voured

* Among children each acceptability tests/was
conducted independently. IHence there is
variation in the number of children.

From the Table %7 it was revealed -that among the four
forms of the porridge tested, samples which were sweetened
with flavour end without flavour were found to be acceptable
for all the penel members end mothers. In the case of
semples to which flavour aelone was added acceptability was
not uniform emong different pénel members. Preference for
this recipe was higher among mothers and children compared

%o panel members who participated in the laboratory trials.
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But when. sugar was sdded to the flavoured porridge the
acceptability become 100 per cent. The table elso indicate
that the responses of the members et the field as well as
leboratory level are strongly based in fevour sweetened
semples wltn“sweetened and flavoured ranking the hlghESt.
Howvever in the case of children they seem %0 be not in- .
Ifluenced either by sweeiness or by flavour since all the
four forms including the bland was well acceptable to 90 -~ 92
pér cent of the cﬁildren. The responses and reactions of
the children indicated that they accepted all samples
equelly well without diserimination among sweeteneg,

flavoured and blend sauples.

54, Quality responsible for the acceptability of the

porridge.

The general acceptability of the product was cal-
culated by summing up the scores given for individual
quality attributes such as over all acceptability,
gppearence, flaﬁour. texture and taste by the panel
member at the laboratory as well as at the field level.
The percentage was worked out from the totgl scores.-
The data obtained for each of the weaning formlee is

given in the Table 38.
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Table 38. General acceptability of the porridge emong

panel members and mothers.

Different Pancl members Mothers

forms of - .
porridge Mean score Percentage Mean gcore Percentage
1.Bland . 16.8 * 42 62.2 + 1.6 18.3 + 46 66.5 + 1.67

2.Flavoured. 17.7 + ,55 655 + 2 18.8 + .56 69.6 + 2,1
S.5weetemed 19.4 + 56 T1.85+ 2,1 20,8 + .58 777 + 2,2

4.Sueetened 21.9 &+ 61 81,11+ 2.3 22,6 + .66 B83.7 + 2.4
and flavoured

As revealed from Table %8 the sweetened as well as
flavoured porridge obtained the highest score followed by the
sweetened porridge without addition of flavour. Results of

the statistical snalysis of the data are presented in Table 39.

Table 39. Statistical enalysis of Table 38.

1ve2 1va3 1vsd 4ve2 4vs3 2vs 3

Penel members 3,7* - 1.3 6.88% 3,01% 5.1% 2.16.
Mothers 3 3T* 69 5.35% 2,05  4.39* 2,48

#® Bignificant at 1 per cent level.
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Statistical analysis showed that the difference between
the two were significant in the case of panel members ai the
laboratory level where as the difference was not significant
for the mothers. The least score wes obtained for the bland
porridge. Vhen compared with the bland porridge the difference
was oignificently higher for the sweetened porridge. This indi-
cates that sweetness is responsible for the variation in asccept-

ability.
5.5« Preference ranking.

Preference panking-for the porridge by the panel members
end@ the laboratory level ag well ag the field level are given in

Table 40.

Table 40. Prefereﬁce ranking for the weaning formulae by the

penel members.

Different  Highly Accept— Slightly Neither Slightly Un~ Highly

forms of acceptws able accept- accept- unaccept~ sccept= wnacce-
porridge able gble gble nor able able ptable
unaccept-
agble
Bland
Leboratory
trials - - 50 40 10 - -
Field trials - 10 T0 20 - - -
Flavoured
Liaboratory : : '
trials - - 40 60 - - -
Field trials - 10 50 40 - - -
Sweetened
Laboratary
triels - go 60 - - - -
Pield trials 20 0 20 - - - -
sweetened & Hlavoured
Laboratery ‘ '
triels 50 40 10 - - - -

Field trials 70 20 10
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As revealed in the Table 40, the over all acceptability
of the porridge at the lsboratory level as well as at.the field
. level were found to be influenced by the addition of sugar.
However the accepﬁancelof the porridge at the Ffield level was
also influenced by the flavour %o an extend and the porridge
with-sugar and flavour was also found to be acceptable. The
porridge'in which flavour and suger were added was found to
be the most acceptable. Preference renking further stress
that sweetness was the quality r65ponsiblé for the variation

"in the accéptability of the porridge.
5.,6. Over all acceptability of the porridge.

The over all acceptability was ranked according %o
laboratory trials and the results are presented in Table 41,

Table 41. Over gll acceptablility of porridge on a 5 point
hedonic scale (Laboratory/field triels)

-

5
8

. Sweetened
Bland Flavoured ©Sweetened gnd fla-
. voured
Over 211 aceceptebility _
Laboratory trials 4ed + A1 44 + 12 5.4 % 14 6.4 2 1
Field trials 4.9 + .15 4.7 % .03 6 12 6.6 x..1
Appesrence )
Laboratory trisls 3 3 . 3
Field trials 34D 55 5.5 55
Flavouxr _
Laboratory trials 3.2 + .09 3.9 + .12 3,3 + .09 4.2 + .12
Field trials 3.0 # 08 3.9 +# .10 3.3 # .08 3.9 + .11
- Texture '
Labobatory trisls 3.7 3.7 3.7 3.7
Pield itriaml 4 4 4 4
Taste ' . .
Ilabora.tol'y 'brials 2-5 _"'_ 007 2-7 :_ 08. 309 :_ 010 4.5 : 012
Field trial 2.9 % .08 2.7 2 07 4.0 # .12 4.6 *+ .13




From the tgble it ls revealed that the appearance
and texture of the different formulae were the same. But
the meen scores obtained for over all acceptability,
flévour:and taste were highest for sweetened end flavoured
porridge. The results were gtatistically analysed and the

data is given in Table 42.

Table 42. Statisticel enalysis of Table 41.

1Tva-2 1veg3 1vs 4 4ve 2 4vs S 3val

OVér all

accepiability
Panel members -- 5.6%  10.7% 10.4% 4..9% 5 A%
Mother 32 5.7 7.2° 8.5 2.8  17.%

Flavour ' n

Penel menbers 4.0% .78 6.7 1.7 6% 4%
Mother 7 .0% 2.7 6.6%  —- 4 A% 4.7%
Tagte o '

Penel members 1.9 11.5% 14.4% 12.5% 5«87 0.4%
Mother 1.9 7.6% 11.1% 12.8% % 4% Q5%

- ¥ Significant at 1 per cent level.

Ag revealed in Teble 42 ihere ves no difference in

the overall acceptability for blend and flavoured porridge.-
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But when the sweetened porridge with flavour and without '
flavour were cempered t0 the unsweetened porridge, ﬁhe
difference was significant. Among the sweetened porrldge
the over all acceptabllity was significantly higher for
gveetened and flavoured porridge when compared to sweetened
unflavoured porridge in the case of panel memberg, but the
difference was inslgnlfleant in the case of mothers. Vhen
the scores obtained for the guality flavour was compared
between the eamples, the geores were signiflcantly higher
for flavoured porridge when compared with the unflavoured
porridge. There vas no significant difference for teste
when bthe blend porridge eee comﬁered with the flavoured
porridge. But the scores obtained for the sweetened
porridge were significantly high when. compared to the
unsweetened porridge. It was also revealed that among

the sweetened porridge the score obteined for the sweetened
and flavoured porridge was significantly higher when compared

to the sweetened unflavoured porridge.
5.7T. Acceptability of the recipes.

Acceptability studies of 'various recipes bland
porridge, porridge with chekkurmenis and porridge with
mengo were elso conducted among the panel members and

the results are given in Table 4%.
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Table 4%. Acceptability of the recipes stendsrdized among

the panel members.

Reeipes

Liked Digliked
% %
Bland porridge _ 50 . 50
Porridge with chekkurmanis 70 . 30
Porridge with mango 100 .

As revealed in Table 43, all the panel members
accepted the porridge with mango, while porridge with

chetkurmnenis was accepted hy 70 per cent. Among the

three, bland porridge was loagst ceceptable.

Hean scores obtained for different recipes are

worked out end the results are given in Table 44.

Table 44, Mean scores obtained for different recipes

Reecipes Mean.geore  Percentege -
Bland porridge _ 16.8 » .42 62,2 + 1.6
Porridge with chekkurmanis19.2 # 54 T7i1.1 + 1.56
Porridge with mengo 22.2 * 55 82,2 + 1.89
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Acceptability trials conducted among adults reveal that
the highest score was obtained for the porridge with mengo and

the leagt acceptable one was bland porridge.

Field trials are conducted separately among children to
aasess the acceptability of different recipes zs & major con—

gtituent of their wmid day meal and the results collected are

presented in -Table 45,

Table 45 . ﬁcceptability of the recipes among children,

Food Children who Children who ° Average
Recipes given consumed fully wasted quantity
P cooked ' vasted
wg}ght Number Percentage Number Percentage (9)
Blend porridge 205 15 83 3 17 23
Porridge with
chelkurmenig. &2 12 7 5 29 35
Porridge with
o 210 14 61 8 39 45

— -— 2 - - - -

As revealed in Teble 45, ﬁland porridge wes the most
acceptable recipe. 83 per cent of the children consumedthe porridge
fully while 17 per cent wasted. In ranking bland porridge was
followed by porridge with chekkurmsni’s ie added. Porridge with mango
‘was least acceptable. Average plate waste was also found to be the
lovest for the bland porridge compared to the porridge with chekkur—

menis in salt medium and porridge with mango in sweet medium.
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Aeceptability studies conducted among panel members
end children indicate that the response of the panel
memberes were baged in favour of sweeted porridge.

However in the cese of children they seem t0 be not

"influenced by sweetness.
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SUMMARY

Infant weaning pracfibes contribute largely to the
wmsatisfactory rate of growth emong infants belonging to
the poor soclo-economic classes. Thouéh there are a number
of commercial preparstions specielly designed for the
purpose of weening, such products are expensive and beyond
the economic reach of the rural population. Thus thera
is an urgent need to develoP:Eatisfactory, cheap infant
veaning foods which can be prepared from locally avallable
resources for use among the poor socio—econoﬁic classes.
In this context the present study was undertaken to develop
a wveaning food based on ragi flour which is nutritious,

low cost and acceptable.'

The ragi flour was supplemented with different
proportions of food articles such as green gram, sesame,
tapioca end skim milk powder to enhsnce the nutritive value
and protein gquality of weaning formulae. Thus six combi-
nations of weening formulae were developed.

A ekim milk based diet was used in the animsal experi-
ments as standard for evaluating'the protein quality of the

six combinations of ragi based weaning formulae developed.

,
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Weight gain, protein efficiency ratio, liver weight, liver
nitrogen, éerum protein, biological value, digestability-
coefficient and net protein utilization were the importent
criteria for evaluating the protein gquality of the weaning
formulae. The weaning formulae in which the food articles
namely ragi, green gram, sesame, tapioca and skim mill powder
were it the proportion of 3:2:1.5:2:1.5, gave significently
better valuea for £ll the above criteria than the skim milk

diet.

The organoleptic gualities of the weaning formulae
were assessed by the panel members at the laboratory level
and by the mothers and children at the field level. The
regults of the study indicate that addition of sugar and
flavour increases the accepiability of the bland porridge.
In the case of pre-school children the bland porridge was
highly acceptable among 83 per cent of the children, when
the porridge was supplied to them as a constituent of their

mid dgy mezl.

As the blend porridge was deficient in nutrients such
as celories, iron end vitamin A, other food ingredients were
added to make up these deficiencies while stendardising
recipes. Thus two recipes were standardized such as porridge

with cheklcurmanis in selt medium and porridge with tiengo in
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sweet medium. The acceptabllity trials of these two

recipes were' conducted at the field level and laboratory
level. Among the three recipes, bland porridge wasg most
acceptable to the children while the porridge with mango

wag more-accéptable for the penel members.
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APPENDIX -~ I

Micro kjeldahl method.
Prindple:

The nitrogen present in combined orgenic form is
converted to emmonical form by digestion with con~-
centrated H2804 in the presence of catalyst mixture.
The digest is made alkaline and ammonia liberated
is distilled off into an acid solution, Quentity
of ammonia liberated is determined by titration

ggainst standard acid.

Reagenks:
1. GonenH2804 2. Digestion mixture
%. Standard acid 4. Mixed indicator

5. 4 per cent borie acid 6. 40 per cent NalH:

Preparation of Reagents:

1. 4% Boric acid - Dissolved 4 g boric acid
in 100 ml water.

2. 40% NaoH -~ Dissolved A0 g Ne OH in
100 ml water.

3. Mixed indicater = Dissolve 3 g of bromocresol
green and 2 g of methyl red
in 400 ml of 90% ethenol.
The indicator colour changed
from red in =cid to blue in
alkaline solution.



4. Digestion mixture - 10:5:1 of Ké 504 ¢ Cu SO4

and selenium powder.

5. Conc H2’SO4 for digestion

6. 0.1 N Hy 50,

T. 0.1 N NayC0; = 5.3 g of AR Ne,Cos to 1 litre and
- standardised with N,80,.

Standardization of acid,
Reagents required:

1. Methyl orenge indicater 0.1 % in water.

2, Reference solution 80 ml 092 free water with 3 drops

of methyl oraenge indicator,

D Na2003 golution 0.02 W dry N32003 at 120°C kept
for 2 hrs. Cool in a descicater and weigh 1.008
into 100 ml volums tric flask an@ made up to mark
with'distilled water. This gives 0.2 N solution
20 ml of the solution dnluted to 200 ml to geb
0.02 N solution.

Procedure for standardisation:

40 m1 0.02 N Na2003 solution was taken in a 250 ml
conicel flagk. Three drops of methyl orange indi=-
cator was added and this was flirated agsinst Hel
to be standardised until the colour began to deviate

from water tint. Boiled the solution gently for 2



minutes to expel 002 cooled and titrated against the

gcid until the colouwr was water tint of indicator.
Procedure:

Cne gram sample was placed in a digestion flask.
About 1 g digestion mixture and 10 ml H2SO4 were
aided to the semple and digestion was effected in
a kjeldhal digestion track with low flame for the
first 10-30 ninutes until the frothing stoped.
Then the fleme was gradually increased wumbil the
sample was completely charved. The flask rotated
at intervals and heating was conbtinued uatil or-
ganic matter was destroyed and their end point was
judged by timing the digestion for 15 mimmtes after

‘ the solution nas cleaned. At the end of the dige-
gtion the flask wes kept for cooling and then mede
up to 100 nl,

Distillations:

10 ml of the digest (made up to 100 ml) was trans-
ferred into the vaccuum mental of the'steam disti-
llation assembly. 10 ml of 40 per cent NaOH was

added and washed in with distilled water. The emmonia
was distilled out for about 5 minutes and collected

in a 100 ml conical flask containing 10 ml 4% boric
acid, 30 ml of the distillation was thus collected.



Calculations:

Weight of sample -1g

Volume of acid used - X

Blank value -y

Nermality of acid - 02 N

Tml 1 N acid ~ ,014 g of N2

(x=y) 014 x ¥ of acid

-4

(x=y) .014 x 0.02 x 100 x 100 -
1 x 10

?-“J of total Na =



APPENDIX - IX

Atomic Absorption speotroscopic determination of

' minerals.

Representative saﬁple in e suitsble liquid form
is sprayed f«.:into the flame oi:-an atomic gbsorption
gspectro photometer and the absorption or erosgion of the
ninersl to be analysed is wmeasured at z specific wave

length.

Reagents:

Standard solutions:

1. Stock solution, 1000 Mg/ml; Dissolve 1 g mineral
equivalent of mineral zalt in a minimum emount
of redistilled hydrochloric acid (about 10 ml).

Dilvte to 1 litre with deionised water.

2. Working stendard solution. Dilute aliquots of
the stock solution with deionised water to meke
atleast 4 stendard solution of each element

within the renge of determinations.

Procedure:

1., Depending ubon the minerel to be determined
standerds and blank solutions mey be aspirated
into the flame directly or after suitable

dilntions to attein working range of the instrument.,



2. The optimum operating conditions recommended

h&the instrument menufscturer should be used.

\

3. Reaed atleast -4 ranges of standard solutions
before and after sample resdings. Flush burner
with delonised water between samples-and check

for zeroc setilng.

4. Prepere calibration curve from the readings

of standaerds.

5. Determine the concentration of samples from the

stenderd graph.

Caelculationt

ppi mineral = (Hg minerel/ml) x dilution factor
ml aliguots x g sample

Operation persmeters:

Mineral Wave length MLame ' Optimum Working
nm _ renge ug/ml
Calcivm 422,7 Rich air-02H2 (oxidising) 0.5 245
Copoer B 324..7 Air - CoH, (oxidising) 2.0 8.0
Iron - 248.,3 Rich air - Geﬂg(Oxidising) 2.0 .-8,0
Megnesiun 285 ,2 Rich air - 02H2(oxidiéing) 0.1 0.6
Manganese 279.5 Alr = 02H2 (oxidising) 1.0 4.0

ine 21%,9. Alr - C,Hy (oxidising) 0.4 1.6



Score card for acceptability test of food products

APPENDIX = III

Quality
attributes

Sub~division Score for Score for Samples

of attriovutes each sub-
division
attribute

-

Code No,
2

3

4 . .

Appeerance

Flavour
{Aroma)

Texture

Tagse

Over all
acceptability

Not -pleagsant

Very poor
Poor
Ygir
Gocd
Very good

fot at all pleasant

Neither pleagant
noy ‘unpleasant
Pileagent;

Very pleasent

Very sticky
Moderately shticky
Slightly sticky
Not sticky

Others

Hot et all tastedy
Not tantey
Slightly tastey
lModegately tastey
Very tastey

Highly unacceptable
Unsacceptable
Slightly unaccept—
able
Neither acceptable
nor unscceptakle
Slightly acceptable
Acceptable )
Mighly acceptable

=TOWAL W et Vgl = Waulo=s Uiy POt U1l O -




APETNDIX = IV

Evaluetion Card for Triangle test

f

Name of the Product s  Sugary solution

Note:
Two of the three samples ave identical.
Identify the odd samnple.

Serial No. Code No. of Oode No. of Code No., of
semple identical o0dd sample
' sanples
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ABSTRACT

A study was conducted %o develop a weaning food based

on ragl flour which is nutritious,low cost and acceptable.

The ragli flour was supplemented with green gram ,segame,
tapioca and skim milk powder to improve the nutritive value,
Based on the nutritive value and chemical score, six combi-
nations of weaning formulae were developed. Protein quality
of the weaning formulae assessed through animal experlments
reveal that the weaning formulae which contain: ragi, green
gram, sesame. tapioca and skim milik powder in the ratio
5:2:1.5:2:1.5 gave significantly better values for all the
criteria.,

The acceptabllity of the weaning formlae was assegsed
by the panel mémbers, mothers end children. The results of
the study 1nd1cate that the bland porridge prepared with the
weaning formulame was aceeptable. The bland porridge was
deficient in ealories, vitam;n A end iron, Other food ingre-
dients were added to make.ﬁp these deficiencies and tyo
recipes were standardiéed: The recipes were also found to

be acceptable th the panel members and chlldren.





