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INTRODUCTION

Children are the w«ealth of a nation and there-
fore utmost care must be exercised to promote thoir
health and to protect them from malmatrition. Good
matrition, in childhood and through out the life span, is
af paramount ilmportance in fostering the physical,
mental), emotional and social growth of the individual
{Kaul, 1977). No aingle factor determines the growth
and dcvelopment of chilaren as decisively as proper
mutzition (Goah, 1971). The infants and pre-school
children are extremely vulnersble because they are grow-
ing ard they necd more mutritious food in proportion to
their weight than adults {Gopalan, 1972). Swaminathan
{1974) reports that ithe rate of growth and development
of infants and pre-school children depend to a large

measure on the adequacy of the diet consumcd oy them,

Protein=Caloric malrmutrition is largely responsi-
ble for thc high rate of mortality and morbidity among
poor children (Shukla, 1982), Halmatrition in early
life is rcported Lo have lastang efiects on the future
growth performnance of trc child (Gopalan, 1972). The
development of the child’s mutritional status never

occures in isolation. It is rather a combination of
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various enviromuental factors that exists which produce

a synargistic effect (Sen, 1976).

The fact that the best food for infant is breast
milk, is established not only by general experience but
also by scientific obaservations. After the age of 3 or
4 months, breast milk is not sufficient to satisfy the
nutritioral regquirement of the child (Report of ministry
of social welfare, (1981) National Institute of Mutrition
(1981), Govindankutty (1984) and Kumarietal {1985).
Studies done by Danodaran (1979) showed that breast milk
alone can sustain proper growth till 4 to 5 months of age
and beyond that age unless adlitional food 1s provided,

growth slows down.

heaning is the process in which an infant’s diet
pattern is gradually changed from liquid foods like breast
milk and substitutc milk preparations to cooked solid
foods (Geervani, 1983). According to Daga (1984) this
process can bz started from the age of three months and
carbohyirate foods can be given to the infant from this age
onwards provided the food is cooked soft and mashed to a
thin consistency. According to Devadas et al (1977) the
most important aspect of weaning is the introduction of
s014d focds and not stoppage of breast milke. Since a

majority of people in India live in rural areas, and since

2

many of then are living under economic stress in which tney



can hardly afford processed foods, these focds cannot be
expected to meke any impact on the solution of the
problem of infant malmutrition (Jelliffee, 1971}, The
approach under these circumstances must, therefore lies
in the effective usc of the locally available and ine.pen-
sive foods and in educating the commnity especlally the

mothers in the proper use of such resocurces,

The present study has been conducted to develop
a weaning food based on banana flour with the following

objectives,

(1) To develop a weanirg food which is mutritious, low
cost and acceptable using banana f£lour as a basic

ingredient.,

{2) to assess the net protein utilisation and protein

efficiency ratin of the weaning formila,

{(3) to standardice recipes with the weaning food doveloped

and

(2) to assess the accentability of the recipes.
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REVIEW OF LITERNTURED

Rutrition is one of the factors most closely
associated with growth in infancy and childhcod (Gopalan,
1972), Thc short adult stature of people in many develop=
ing countries may be the result of malnutiriticn in early
childhood, The high rates of infant and maternal mortal-
ity in our country stem chiefly f£rom under-nutrition
(Gopalan, 1972). Malmutrition is more prevalent among the
poozer sections of the gociety due to res.riction of the
diet imposcd upon them by their poverty (Shukla, 1982),
Devadas etal (1980) have reportoed that the health and
welfare of the children is important not only to reduce the
mortality rate but also Lo withstand the stress andG strain
of growth and development which are characteristic of this

periode.

Swaminathan (1975) hes xeported that in developing
countries Infanls are mostly fed with adult diels without
consadering their matritive requirement and nutritive value
of the diet, A dietery survey conducted in rural Kerala
revealed that the majority of children studied were deficiw
ent an calories, protein, fat, calcium, Vitamin & and
Vitamin C (Mukundan 1970). Yuskel stal (1975) pointed out
that socioc-economic level and the type of supplementary

focds are scme of the contributing factors which have an
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important role in the eticlogy of Protein=calorie malmu-
txition., From the point of view of custom, practice,
feasibility anld cost, it would be meoat convenient for the
mother to fiesd the infant, older than 6 months on an
earily modified family djet (Cowan, 1983). In a study of
the children of vellore, Pereira (1971) found that the
diets of children from the low income fomilies were low

in calories and Vitamin A while Basriche (1973) has report-
ed that a young:Indian toddler could Isatisfy his energy
needs if fed with a normal Indisn cereal-pulse bulky diet,

Infant food can be defined as ai) complementary
£food, breast milk supplement or weaning food recpresented
as a partisl or total replacement fox breast milk
(Ministry of Social Welfare, 1981). Infant foods include
infant milk food and any manufactured or locally prepared
food, suitable as a complement to breast milk after 4 months
of age to meet the nutriticnal needs of the infant,
(Ministry of Social | elfare, Government of India, 1981),
hecording to Ghosh etal (1973) liquid and solid £oods were
introduced in the infant®s dict mostly before the age of
six months and one year respcctively. Woodruff (1978) has
pointed out some guidelin=s for fecding infants based on
the recommendation of the American academy of pacdiatrics.
Food rccommended by them were mainly breast milk, ev_.pora-

ted milk, fresh cow's milk and skimmed milk, stained foods

3
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and cereals. Jelliffes (1967) was one of the first to
popularicse the concept of "Multimixes™, parely, douhle
(cereal + pulce), triple (cereal + legume + dirk leafy
vegetables) and quedrupléy (adding animel protein to the
triple nix).

According to Jelliffee (1971) the simplest recipe
for wcaning food is one which has only iwo ingredients,
ihis is che basic mixe Recires which are more suitcble
for the weaning period and for fecaing later are the multi-
mixezs. JNAccording to Cameron etal (1983) the food scuare is
a vscful concept to choose ingredients for weaning recipe
consisting of breast milk and a mixture of a staple, protein,

Vitanin and mineral foods wiith energy supplemcnts.

At the commnity md@@lwel many attempts
have been made to dovelop low cost weaning focds for infants,
Pasricha gtal (1973) had developed resdy-to-mix powler and
the main ingredients were cereal (wheat, 8sjra or Ragi)
pulse (roasted opengel gram), ollseed and sugar. The supple=
mant is based eaclusively on local resources, Devadas etal
{1974) had developed a ireaning mike The najor ingredients
of this weaving food wore cereal {Cholan, Ragi or Maize),
pulse (roasced greenqgram or bengaljram dal) oilseed (roasted
ground nui) and jaggerye Gopaldas etal (1975) have develop~

el Poshak, The main ingredients were cersal (whecat, maize,
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rice or jowar) pulse (Channa dal or mung dal), an oilseed
(ground nut) and jaggery in the proportion of 4323ls2,

Ran etal (1975) had developed extriuded RIE which contained
corn soya milk (CSM) and Salad oil. Chandrasekhara etal
(1976) had developed KIT (Kerala Indigenous Food) which
include tapicca rava, Soya fortified bulgar wheat (SFB)

rava and ground nut £lour. ICMR (1977) has developed
ready-to=consume mixture which included roasted cereal
(Cholam, maize, ragi or bajra) pulse (roasted or sprouted
bengalgram or grecngram) and ollseed (ground mut, ground
mt or sesume cake flour). The Shndhigram Institute of
Rural Health and family planning in 1970 had developed

(win food) 12;:2§ngran dal flour (roasted) ground nut cake
flour (roasted) and jaggerv. Sri Avinashilingam Home
Science College for women, Coimbatore (1971) had developed
Kuzhandai Amudhu and the formulations were with jowar,
Bongalgram, ground nut, jaggery, ragi, malze and greengrame
The institute conducied trials and found this infant food
to be saitable for supplemcatary feeding prograume, The
project on manufacture of Balshar started under the guide
ance of Food Corporation of India (1364), The raw materials
used were bulgar wheat, Soya flour, Ground nut flour, Bengal=-
gram flour, maize and Vitamin minoral mix. Central Food
Technological Research Institute, llysore (1974) had develop-

ed energy food and the raw materisls used were wheat f£lour,
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bengalgram flour, ground nut £lour and jaggery powder.
Another supplementary food developed by CFIRI, Mysore

was Miltone (1970), The raw materials included were
ground mut protein isolate, cow's milk, water, sugar
syrup end vitamine-mineral mix, Child in Need Institute
(CINI) have started the project on CINI-NUTRIMIX gince
1976, The major ingredients included were rice, moongdal,
and skim milk powder (UNICEF, 1977).

Ahmed atal (1981) had standardised cereal-pulse
based weaning foods which were of high protein quality
and which met spproximately 1/3rd of the energy require-
ments of a one yeax old child, A Soy-whey weaning food
constituted by grinding the Soye-whey mixture, oil and oil
soluble vitamins was standardised by Kapoor and Gupta (1981).
This product was reported to be free from trypsin inhibitor
activity and was acceptable with or without added £lavor.
Morcos and Gabrial (1983) had made chemnical and biological
evaluation of protein and: rich food mixtures for feeding
the young in Egypte. The results depicted that these wean=
ing foods were of high biriological value and that they
could be safely given to children. Swaminathan and Parpia
(1968) based on the investigations, carried out at Ccntral
Foocd Technological Ressarch Instituts, Mysore, had shown
that infant foods prepared rom blends of groundnut and
Soybean or ground nut protein isolate and non-~fat milk
solids poussessed high mutritive value. Markh etal (1982)
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evaluated the nutritional value of meateceresl canned
food with added vegetablos, herbs and vitamins included
for infant mutrition and the result, indicated that this
gave optimal combinations of protein-carbohydrates and
vitamin, salt substances and had increased mutritional

value,

Sharma (1983) had reported that in view of shortage
of production of milk, egg, meat and fish, the deficiencies
in the diet will have to be made up by the inclusion of
locally availeble low cost foods of Vegetabie origin.
Mudambi ctzl (1986) had also stated that there is an urgent
need to conserve fcod to derive maximum benefit from avail-
able foods by utilising edible parts of all available plants
and animal foodse

According to Jelliffee (1966) since the animal
proteins are inadequate and more costly, it is of great
importance to make the best possible use of all locally
avallable plant protein foodas, Vegetable protein foods
are viable economic alterpative to animal protein foods
and nutritional accoxding to Rotruck and Seligaon (1978),
Practical observations had shown that some plant foods
appeared to be less commonly associated with the develop~-
ment of Kwashiorkar (Jelliffee, 1966)

Kerala grows multitudes of varities of banana
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under an area of 49,3 thousand hectares with a production
potential of 293.8 thousand tonnes, (Ministry of Agricule
ture, 1982-83), Banana (Musa species) is considered to
be one of the most casily assimilated of all fruits
suitable for dessert and culinary purposes. (Von Loeseck,
1965). This fruit has also been used as a palliative
food for people suffering from various intestinal disorders.
Banana fruit is a rich source of energy, minerals like
magnesium, sodium, potassium, phosphorous and vitamins C
and A, Ripe bananas are excellent supplementary foods
for babies in the age group of 4 to 6 months (Von Loesecke,
1965). For infants, persons of delicate digestion, dysap-
eptics and those suffering from temporary derangement of
the stomach, banana flour would be of universal demand
(Von loesecke, 1965). Pleasant tasting meals prepared
from untipe bananas were reported as early as 1893 by
Reichelt. Kindt (1893) had also reported of a preparatw
ion made from green banana flour. FPuraseglove (1975) had
reported that bansnas given to children suffering from
Coeliac dlseases who had an intolerance to carbohydrates.
According to Jelliffee (1975) banana is the only food of
calorific significance which can be given to the infant
uncocked and straight from the tree in an originally
bacterologically uncontaminated condition. Swaninathan
(1973) had stated that banana flour is a boon to the
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mother when the cost, nutritional composition, availabi-
1ity, mode of preparation and shelf life are considcred.
Bogert (1942) had reported that a slightly unripe banana
contains 12.7% of undigastible starch and 11.6% of sugar,
while a fully ripe banana contained 1.2% starch and 19,5%
sugar which is easily digested and absorbed by the infant,
According to Lulla etal (1955) Chromatographic analysis of
sugars in banana in ripensd stages contained different
sugers like maltose, sucrose, glucose, fructose, rhamnose
while for unripencd £ruit the suvgars present were sucrose,
glucose and fructose, Patil etal (1976) has analysed banana
powders prepared from three varities (Basrai, Rajeli,
safed volchi) and found considerable variations in moisture
content, starch, sugars and protein. Banana powder contained
important mircrals viz. sodium, potassium, phosphorous,
magnesium and vitamins like thisvnine, niscin and ascorbic
acid, According to Padmaja (1977) Robusta and red bananas
are superior in their protein and mineral contents. Siddappa
(1961) reported that the NHendran variety of banana contained
carotene and is alse rich in thiamine unlike the other
varities, Analysis of banana £lours prepered {rom direre
ent varieties such as monthan, palayankodan, Kunnan, Padathi
Nendran, Pooven showed that there was not much variation in
the quantaty of mutrients availible in these varieties

(Kerala Agricultural University Research Report, 1982«83),
Quaglia etal (1983) had stated that banana flour were
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suitable for breesd meking when mised with soy or wheat
flour in the proportion of 10%. Rheological characteri-
stics of bzby fcoods based on banana was studied by Irazebal
(1981) and the results inaicated that consistency cocffi-
ciont tended to decrease with increasing temperature whereas
£low behaviouf index Aid not vary significantly with tempe
eraturs, The nutritive value of a cow's milk-banana formula
for infant feeding was studied by oliveria (1970). The
results suggested that the srovosed mixture could be given
as a well balanced complete food for infamis in devoloping
countries and it was locally cheaper than foods supplemented
with ollgeed proteins, Soy-babhana ficod bar fsbrication
has been carried out by Ralda ctal (1980} and the soy-
banana food bars were pressed from soybean-banana flakes
developed as infont weaning foode In another stuiy conduct-
ed by Yerale Agricultural University (1983) a weaning food
based on localliy available and traditionally acccepted
mcterials such as banana flour, Ragi flour and {ortified
them by mixing soyabean and greengran flourse The feeding
trials on bables betuween the age group of six months to one
year shoued that the weight galn ranged from 400 grams to

1 %ilogram in one month and the gailn was much higher than
the weight gain recoxded on bables fed with bunana ilour

and milk aloné.

Studies on nutritional adeguacy of commereilal baby



foods conducted by Young (1982) revealed that except for
calciun wnd iron at one month and iron at 18 months,

the intakes of mutrients excceded the recommended dietary
intake. The survey also revealed that without fortifica-
Lticn with iron, calcium and B-Vitamins, a large number of
infants would heve insufficient intskes of these nutrients.
The nmutritional composition of white and black varieties

of sesame seeds (whole and dehusked) and their meals were
determined by Krishnamurthy etal (1960) and according to
them, susame proteins were founl to be rich in methionine
and tryptophan and no gppreciable difference was observed
in the amino acid composition, Among different varieties
of oilseced like ground wmut, mustard, coconut, sesame and
safflower sesame was found to be the richest source of most
of the inorganic elements by Deosthale (1981). Brito (1981)
hal evaluated the usage of sesame for human consumption and
revealed that sesame was found to have a high protein
content and to be rich in sulfur containing amino acid.
Sone functional and utilization characteristics of sesane
£lour and protein was estimated by Pauda (1983) and the
resulits indicate that Phenolic acids in oil seed flour was
studied by Kozlowska etpl (1983) and noticeable quantitative
differaences were found in the content of free and bound
phenolic acids, in £lours of the oilgeeds. Akobundmu (1376)

developed and evaluated corn=cowpea mixtures as protein
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gourcas for Nigerian infants. The results indicated that
the cystine content of cormn=cowpea mixture was significan-
tly reduced in yeast=fermcnied samples anl fermentation
increased the content of all essential amino acids except
tryptophen., Hemanalini et a} (1980) reported that the
growth promoting value of sprouted ragil was much hicher
than thac of whole ragi. The phytic acid content of
cereals is decreased by 40% upon sprouting, Morch et al
(2981) had indicated Jhat iron - deficient infants would
absorb 1,7 to 4.1 percent of the iron contained in the
infant foods. Changes in soluble esterascs during germin-
ation of ragl were studied by Veerabhnaidrappa and Aravinda
Upadhya (1979). According to Bender et al (1969) the most
widely used method for the measurement of growth of rats
in relation to the gmount of protein in protein efficiency
ratio (PER) Venkata Rao et a1 (1976) in the development of
processed weaning foods prepared by roller drying of blends
of cereals, legumes and ground nut f£lour had emphasised
protein quality interms of PER determination using rats.
In a study conducted by solberg et ml (1979) comparing
relative slope ratio and protein efficiency ratio values
for fifteen foods representing a wide variety of protein
sources indicated that the relative slope ratio method
cannot be substituted for the protein efficiency ratio.
Dako and Hill (1977) had made a chcemical and bilological
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evaluation of beans and results indicatcd that rats fed
raw beans did not ¢orow but autoclaving the beans at 1% 1lbs,
pressure for 30 mimutes greatly improved the nutritive
value as measured by the protein efficlency ratio, nat
protein utilisation, net protein ratio and biological
value, 1n another study made by Fahmay et gl (1981) the
vitamin content and net protein ss utilisatlon of baby
food prepared with germinated seeds were analysed and the
highest MU value was for germinated seeds, Chandrasekhar
et 31 (1982) assessed the protein quality 6f legume based
weaning foods through rat growth studies and the results
of the study indicated that in general autoclaving improved

the protein quality of legumes,

Dfficacy of blends of groundnmut protein isolate,
casein and skim milk powder fortified with essential amino=—
acids in meeting the protein requirements of protein
depleted rats was studied by Tasker et al (1962). The
results have shown that ground mut protein isolate by
it=elf wes slightly less offective while a 2:1 blend of
ground nut protein isolate end skim milk powder was almost
ag effective as skim milk powder in meeting the protein
reculrements of protein depleted rats. Evaluation of the
protein quality of corn soya meal, Balahar and leaf proteins
concentrate on albino rats was studied by Devadas et gl

{197¢). In the descending orxder the four protein blends
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assessed for mutritive valie werc ranked as corn soya weal,

skim milk, leaf prolein concentratc, and Balahar,

Hemanalini et al (1980) have made mutritional
evaluation of ragi based infant food. Three rat fecding
trials were performed to evaluate the flour as growth promote
ers to £ind their protein efficiency ratios (PER) and to
establish their calcium availability levels, Sprouted ragi
wvag a better growth promoter than the others and so was
suitable for inclusion in the diets of infants. Because of
the highest calcium availability the weaning food could be
recommended as a supplement for infant foods. Lina and
Reddy (1983) had evaluated the protein quality of food mixes
in albinoc ratse Measurement used for evaluation based on
growth were food intake and weight gain, protein efficiency
ratio (PER), Net Protein ratio (NPR), Fepatic weicht and
nitrogen,liver protein utllisation (LPU) and protein value
cost index, Klopfenstein (1985) had evaluated the mutri-
tional quality of pearl millet and sorghum grain diets and
a pearlmillet weaning food through rat experiments, Mitchell
and Jenkins (1985) had made the assessment of protein quality
methodology for infant foods and data indicated that protein
cuality evaluation of infant formulas using rat-bio assay
warranted the use of matched casein reference diets for each
type of formila. Alnouri et al (1980) had made a biological

evaluation of protein supplementation of broad beams with



617

sesame snd feeding experiments with weaning rats indicated
that the proteins of broad beans and sesame were mutually
supplementary. Vaidshi and Annapurna (1901) had made an
evaluation of the protein quality extrusion of cooked
cereal based weaning foods in albino rats and no signifi-
cant diffcrence was observed between the mixed cereal
extrusion cooked weaning focd and a proprietary popular
weaning focd, in protoin quality and growth promoting value
in rats. Desai et al (1969) have made studies on supple=-
mantary value of low cost balanced foods based on cereals,
cotton secd or peanut £lour and bengularan £lour to poor
Indian diets. The results have sho.m that replacement of
SO0 per cent of cereals in poor Indian diects by low cost
balanced foods made up all the deficicncies in the dlet,

A study conducted by Mankernika gt al (1964) revealed that
2 blend of =sesame and Bengalgrain and Sojabcan were ideal
mixture, for weaning infants. Changari gt gl (1983) have
developed a weaning fcod uith wbeat flcur and peamut flour,
Weaning food developed by Kmur and Guota (1982) contained
potato, scoyabean and skim milk in the ratio 65320:15 with
requisite quantity of protein, f£at, molsture, ash and crude
fibre and with a FLR of 1.9, Bushra gt gl (1983) had
developed a protein rich vegetable mix with rice, wheat,
Chickpea, milk and drumscick leaves. Devadas ct a) (1984)
had developed several low cost indigenous dlet combination

using rice and ragi as the staole and low cost indigenous
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foods guch as sweet potato, horsegram, segame, groundnmut,
food

and amsranthus. Popowa (1985) had formulated 1nfang?u31ng

cereals such as rice, oats, maize flour using particular

proportion of the flours.

Several researchers have carried ous numrsrous
studies on supplementary feading at £ield level, Kaur amd
Bhatt (1979) studied the effect of supplementary feeding
on the nutritional status of pre-school children, The
results of the study indicated that the experimental group
had an “mproved clinical picture at the end of the feeding
trial showing an increase in heights and weigants, over
elrcumference and haemoglobin level of the experimental
group were significantly higher than those of the control
group. King et al (1967) have evaluated the response of
pre-school children to higa intakes of cereal-bean mixtures
and the results indicated that all mixtures significantly
incressed welght over the standard, skin-fold thickpess,
muscnlar development, serum protein and sexum albumine. An
evaluation of the supplementary feeding programme sponsored
by Indian Council for Child Welfare was made by Puri et al
(1983), The children were given a light midday snack and
reconstituted skimmed milk on 6 day a week. Total inteke
of food was found to be greater wich supolementary rood
than for controls and boys had higher intake than girls,
Swsninathan (1975) had male sn evaluation on supplementary
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foods based on ollseeds for infants and children. The
rasults inlicated that supplerentary fcods based on oilseeds
and 2mts are effcctive in improving the matritional value
of poor diet consumed by children in the developing countre
ies. Devadas et a1l (1974) had made the matritional cvalua=
tion of malze based indigenous infant food, ‘Kuznandati
Arredhut of the six ready indigenous infant food developed
with malze, greengrzn blende Gigmificant fmprovement in
mitritive status vas shown as increments in anthropometric
measurenents, heemcglobin levels and clinical picture of
children, Effect of low cost supplementary foods on nutri-
tional status of pre-school children was ctudred by Ninave
and Shashtri (1987) and the regults indicated that there was
a clear=cut change in physicel activity, mental altertness
and biochemical parameters. Haemoglobin level improved
significantly from 8,7 to 9,5 g%. Dumn et a} (1967) had
compared Inliian multipurpose £food and supplemented ground nut
protein isolate as supplements, Feeding trial was contimued
in pre=school children for more than six months and it was
found that tho average growth in both height and weight was
greater in the experimental groups than in the control groupe.
Kielman (1982) had stated that mutritional supplemcntation
to prew=school children can significantly reduce the morta-
lity especially those of the weaning age and overall growth

of the children can be improved by nutrition suppiementation.



Effect of processing, sweetemning agent, type of
container and storage period of some strained baby food
was studied by Ashwah et gl (1984) and results tndicated
that changes in physical properties and chemical constie
tuents of the bsby food was assoclated with the tempera=
ture of storage., Fahmay et al (1981) had stated thst
pre=«cooking of samples reduced the amino acid content
while germination increased their amino acids. Inamdar
{1981) had devecloped, malted anld roasted, powdered multi-
nixes of staple, wheat, bengalgram, ground mut were formui=
lated in ratios of 4s1:1, Stl:l and 8slisto. The four steps
in formulaticn of multimixes were steceping. germination,
roasting and milling, Yotedar gt al (1961) had estsblished
the superior growth promoting and protein quality of malted
ready=to~cat mixes over roasted ready-to-cat mixes.
Desikachar (1983) had reported that walting of ragi helps
in pertial pre-digestion of the starch and proteins, reduce
the viscosity, the phytase hydrolyses the phytin to availa-
ble phosphicte, According to Desikachar (1980) techniques
such as malting, puffing, Flaking,chapathl meking an3d
extrusion throuch the house hold vermicelli press were
found to be adaptzble to the msking of weaning foods.
According to Desikachar (1980) malting or germination hyro=
lyses the phytin, predigests the starch partially and

produces a good aroma, Malting reduces the viscoslity
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caused by the elaboration of amylases during the germina-
tion process, which helps in increasing the caloric density
of the focd. Jayaram (1980) had made studies on the commw
exclal aspects of the pioduction of mutrition supplements
for children and indicatel that the wro factors which
influenced the cost of processing of a tuod wore the shelf
1life of the product and the Lype of packaging, The increa=
se in snelf life of the pruuuct can be achieved by package

ing in hign or low density polythene bags.

Mc colmson and Mc Danlel (1980) had studied the
taste and texture of infant cereals and all cereals prepared
vwere found to be in varying degrees of viscosity mouth
coating, astringency and had a slight flavor., Nayak (1983)
had made an attempt to see whether a corblration of ralted
and roasted RTLS could be developed with an acceptacble
overall lowered viscosityes Acceptability trials in children
indicated a significant increase in intake of the gruel and
biscult forms. Bilscults with malted cereals has better
moltlng-on=tongue properties and had a better acceptability
in baiwadi-age children. Jayaram (1280) had found that the
acceptability of the nutritional suvplements for infants
improved when supplied in the forms of porridge. Lowenberl
(1968) reported that infant foolds wnich are stringy and
sticky are disliked because the child is not familidr with
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thc texture, Devalas et zl (1974) had cvaluated the
acceptald lity of a weaning mixture based on local fcods
nacly sorghum, Bengalgranm dal, ground nuts and jajgerv.
The food was easily acceptable and did not create any
pronlen z2c a result of its digestion. Prasamnsppa and
Jagacnath (1985' had studled the acceptadility of a food
supplerert based on wheat, melze, ground nut meal, chicknea
dal ani unrefin~d sagare. The taste panegl found the prepare
ataon to “e actertenle. Aashwah gt gl (1984) have cvaluated
the acceptabality of the owestcEning agent in some strained
baby £o2ds., Ihe use of sucrosewcorn syrup blenl (211 w/w)
as a sweetner increased the ralic:ng sugar contont, retazde
ed corosion, improved colour and enhanced the flavor of the

producte

Chandrasekhara et al {1960) had studied the shelf
life of infant food and fouad that thiobarbituric amk value
of the infant foods increased stegdily during storage.
Ranganna and S{dderpa (1961) had found that tre chelf life
of strained baby food packed in tins under nitrogen and
stored at 5°C for over a year remained porfect without any

marked los~ of colour, flavor and reconstltution properties.

She:tf life studies on spray dried infent £ood based
on ground mut proteinr isolate end skim milk powder was
determined by Subrehmanyan et al 1962) and Shurpalekar et al
(1962) . Xantharaj et gl (1962) had made studies on factors
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affecting the shelf life of edible pea mt cake, gritd
and flour and it is found that the pre=requisite for

such a storage is the need to restrict the initial
moisture content to about 7 per cent, Shelf life of

the protein food based on blend of Soyebsan, groundnut,
am coccomt flogr has been studied by Tasker gt a) (1963).
The prepared protein £ood Kept well at 37°C in hermati=-
cally sealed contalners for a period of S months,
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MATERIALS AND METHODS

The present investigation was conducted in the

Department of Home Science,  college of Agriculture

Vellayani during the period from September, 1985 to

February, 1986,

2. Plgn of Action

1.

2¢

3.

4.

5.

Formulation of different comoinations of nutritious
low cost and acceptable weaning foods using banana
flour as a base.

Analysing the nutrational quality of the weaning
formulae developeas

Assessing the nutritional cuality of the weaning
formulae developed through suitable animal experi-
mentse

Standardising the recipes in the laboratory using
weaning formulae developed.

Agsessing the acceptability of the recipes.

1. Formulation of different combinations of nutritious,

low cost and accevtable weaning food using Nendran

banana flour as a base.

Recipes which arc suitable for the weaning period

and for later feeding are called "multimix®. To make an

adequate infant multimix, four components are essentially



needed, a basic staple, =n energy rich supplement, a
protein rich supvlement and a mineral and Vitamin supples
ment (Mitzner gt gl {1584).
1,1 ig;t;ﬁi:;ﬁx:é;? for the selected ingredients in

The ingredients selected for the weaning focd
formulated in the study were based on the local availabi-
lity nutritional value, economic significance, shelf 1life
qualities, acceptubllity, easiness for processing and
digestabllity (Mitzner et al 19684). Accordingly banana
£lour, sesene, horsegram and skim milk powder were

chosen as materials for the multimix,

Nendran banana was chosen as the basic staple
because it is considered as the most easlly assimilated
of all fruits and the .rxruit nas neen used as a palliative
food for people suffeiing fiowe various intestinal disorders.
Kerala grows multitudes of varieties of banana suitable
for dessert and cullnary purposes. Area under Banana cult=
ivation in Kerala is 49.3 thousand hectares with a produc-
tion potential of 293.8 thousand tommes. (Directcrate of
Beonomics and Statistics, Ministry of agriculture, Govern=
ment of India, (1982-83). From time imemorial banana
flour has been used as a weaning food in the childrens'®
diet in Kerala., ZXurther it is availasble in the rarkets

in Kerala. It is a rich source of energy in the f£form of



sugars and starch and is the cheapest. It is also rich in
minerals like magnesium, sodium, potassium and phosphorous
and a falr source of calcium and iron which help to make
strong bones and teeth and help to keep sody healthy.
(South Pacific Commission Community Education Trainirg
Centre, South Pacific Fooas, Leaflet, 1983). Purseglove
{19/5) have reported that bananas are given to children
suffering from Coeliac diseases in which therc is an intol-~
erance to carbohydrates, These are good attributes for a

basic staple in a weaning diet.

According to the ¥erala Agricultural University
Research Report (1982-83) a study was undertaken with the
object of testing the suicapility or comon banana varie-
ties viz. Neidran, Xunnan, Monthan for the preparation of
banana f£lour. The banana varieties werc processed, dried
and powdered, The flours were then made lato a porridge
by the addition of milk and sugar. The acceptabllity was
tested by organoleptic evaluation. The data cbtained from
nutrient analysis showed that there was not much variction
in the quantaty of nutrients available in these varieties.
The variet; Kunnan scored haghest with 105 in organoleptic
test for tagte while the variety Nendran scored highest for
texture and appearance (117). So Wendran variety is select-
ed for this study.

the
protein rich complement should form a part of

Y/
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weaning formulae and Christobal et al (1968) suggested
that a mixture of plant proteins is the most ecunomical
complement and ¢cun be aatritionally quite satisfaclory.
According to Desikachar (1983) Cercals ard Pulscs in the
right proportion can eioarc an adequate supply of good
quality protcins, Decsthale (1982} reported that pulses
are rich in protein, mineral. ord vitarins, herce trey
are imporlant in the diets based on ccreals. Tals justi=

fies the inclusion of horsegram.

Accordingly tx>RE;o {1971) effective use of oilseed
proteins can go a lcng wav towards corzection of dietaxy
proteln dexicicncies, Awong or.seeds gesame ls very comm=
only cultivated in “he country. Thc annual production of
sesame in India during 198586 s 520,7 thousand tonnes
and in Kerala it is 3.6 thousand tonnes (Food Digest, 1986),
Girija Devi (1984) reported tha. the princizmpal protein in
gesame seeds are globulin and the limiti~g emino «cid is
lysine. She also reported that it is rich in tryptophan
and sulphur aminoacids particularly methionine., Therefore
sesame proteins const.tute a velicblc supplement to pulse
protein justifying its inclusion along with horsagram in

the multimix Ioymuac,

According Lo Desikachar (1983) supnlementation with

skim milk solids could Aincrcase the wmatritive value of



weaning focds zad make them nutritionally complete,
Therefore in this study skim milk was used as the protein,

vitamin and mineral supplement,

1.2 rormulation of the multimix.
On the basis of the mitritive value and the chemical

score of the ingredients, the proportion of the inaredients
in ihe mitlmis werc worhed out. The chemical score gives
an indicatlion on ihe prolein quality of the product,

Jansan aic Harper (1885) have rcported that aminoacid scores
provide an ascful estlrate of the proctein qualacy of the
blended feoolds and ace an occeptablce sunstitute for the
bilologlical awsays. dLihe,resore, several tormulations and

combinatiocus ¢f the augreclents selected were worked out,

The aminoacid scores were worked out using the
food cons.mptior tables of ICMR® (1981), uUsing these
values chemical scores were worhed out following the
proccdurs of Block and Mitchell (1946) and the combinetions
which had chemical sco-es below 60 ver cent were discarded,

8ix combinatlong were gsclected by this sethod.

1.3 Brepsxation of the multimix
For the preparatior or multimix Banana (Variety:?
Nendran) was oatchased [rom the local morket (Fic. 1) and

the uaripe banana frult was peeled and then sliced and






Table T
Percentage can tlon of the food ingredients in the wegning fo
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Inaredients (g) i 2 3 4 5 6
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Banana f£lour 30 35 40 25 50 40
Sesame 20 20 15 15 20 20
Horsegram 30 30 25 20 20 25
Skim milk powcer 20 15 20 20 10 15
Chemical score 62.5; i 62.4. 61.2-(;3' i 61-.'85 ) :3.9; o -61
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dried at an oven tempezature of 60°C {(Fig. 2). When the
fruit was completely driec, it was poudexed and sieved

following the procedure recommended by Snchalatha (1985).

Horsegrem obtained from the local market was
aleaned off impuraities, washed in watex and soaked for
i2 hours, It was cvaen sprouted following the procedure
reconmenuac by Rajalakshmi (1974). The soaked orainsg
wvere “4ied in a moist muslin cloth (Fig, 3), keot on &
plate ard covered with a large inverted pan so as to keep
the temperature uniforme. 7The germinated grain was then
draed in the sun, roasted, milled and sieved. Sprouting
of horsegram was adopted because they in tarn help partial
pre~digestion of the starch and prote'ns reduce the viscoe
sity and the phytase hydrolyses the phytin to avallable
phosphate (Desikachar, 1983). Deosthale (1982) reported
that auring sosking ard germinc.tion several enzyme systems
become active and bring about profound changes 13 the
matritive value of the pulses. Several studies have shown
that Vitamin C which 1s practicelly absent in the 3ry seeds
of legumes increase in significan. arcunts (Prabhavathi and
Rap, 1979, De =nd Bmrai, 1949) cven a=Fter 24 hours of germi-
nation. Similarly 2 to 3 fo0ld ircreasse in the concentration
of folic acid and Begroup VYitamins takes place in germinated
gralns than in raw pulses (Bzbu, 15/6). On the other hand
anti mutisuional fectors such as phytaie (Reddy et al 1978)

iy
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and inhibitors of trypsin are ipactivated (Subhalaxmi et gl
(1976). Rao and Deosthale (1982) have shown that by soaking
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 green gram. The beneficial effect of these
changes is seen in the two=fold improvement in the bio~
avallability of iron from pulses after germination. Studies
of flatulence factors of the legumes have shown that during
24 hours germination, the concentration of Oligosaccharides
gets reduced to 50 percent of the initlal value (Rao and
Balavady, 1978). Germinated legumes therefore appear to

be less fiatus producina than raw grains, Good quality
sesane was purchased frum the local market and was cleared
to remove all ihe impuricies. It was then dried, roasted

and powdered.

The sbove three powdered lngredients and skim milk
powder were mixed in weighed quantities as per the six
combinations selected (Fig.4).

2. Analysing the nutritiomal quality of the weaning formulae
developed through calculation and suitasble laboratory
techniques.

2.1 Agsessing through calculation

The nutrienis present in the six comb_nations were

calculated usang the food composition table of ICMR (1981).
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202 Analysing through laboratory technidgueg

The six selected combinations were subjected to
chemical analysis. The protein content was analysed using
the micro kjeldahl method (Hawk and Oser, 1965) given in

Appendix 1,

3« 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 quality of protein
is feeding trials on animals usually rats and chicks.
According to them sevcral biological measurements have been
proposed as indicators of protein quality and the simplest
among them is the Protein Dfficiency Ratlo (PER), Other
methods involve nitrogen balance studies from which several
indices of protein quality namely true digestability,
biological value and net protein utilisation (NPU)} are

calculated,

Daicts were rformulated using the si-w combinatlons
of the veaning formulae standardised earlier. These six
experimental diets were formulated so as to supply 10 per
cent proteia., The detalls are presented in Table 2. A
control diet was also formulated with skimmed milk
povder whach vould supply 10 per cent vwrotein. The compo=

sltion of the salt mi.ture and vitamin mixture used in the
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diets are given in Table 3 and 4. The intake of
minerals and vitamins were kept the same in the seven

groupss

The animals were maintalned on the respective

diets to evaluate the protein quality of the weaning

formulac,
Taplc 2.

Diets formulated for tac anamal Lxperamentg
Percentage of Percentage
the variocus of the multimix
ingrediencs in the diet

Diet I

Banana flour 16.11

Horsegram 16.11

wege TR 10.74

Skir milk powder 10,74 53.7

Starch 31.3

Ground mat oil o

Mincral mix 4

Vitamin mix 2

Diet II

Banana flour 20.77

Horszgraw 17.81

Segame 11.87 §9.35

Skim milk powder 869

Starch 25,65

Ground mut oil 8

Mineral muix 4

Vitamin mix 2



Diet III

Banana f£lour 23.72
Hoxsegram 14,83
Segame 8,90

Skin xilk powder 11.86

Starch 25.69 59,31
CGround nut oill 9
Mineral mix 4
Vitamin mix 2
Diet IV
Banana flour 28,33
Horsegram 12,6
sesame 9,44
Skia midk powder 12.5 62,97
Staxck 22,03

Grovnd nut oil

Mineral mix

LS I - S e

Vitemain mix



Diet V

Banana flour 38.08
dorsegLam 15,232
Siegame 15,232
Skim milk powder 7,616
Starch 8.84 76,16
Ground nut oil 9
Mineral mix 4
Vitamin mix 2
Diet VI
Banana flour 25,2
Horsegram 15,75
Sesame 1246
Skim milk powaexr 9.45
starch 22 63
Ground mut oll 9
Mineral mix 4

Vitarin mix 2
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Tgble 3
Composition of mineral mixture
Weight in c.
Calclum carbonate 3841400
Cocbalt chlorade 0.0023
Cupric sulphate 0,0477
Ferrous sulphale 247000
Magres! m sulphate 5.7300
Magnese sulphate 0,4010
Potassiwn Iodide 0,0790
Sodium Chloride 13,9300
Potassium phosphate monobasic 38,2000
Zinc sulphate 0.0548
T e 4
Compesition of Yitaran mixiure

Vitamin a 2000 1v
Vitanin D 200 T.U.
Vitamin & 10 I.U,
Vitamin K 0.5 mg.
Ihicmine 0.5 mg.
Riborlavin 0.8 mg.
Pyridoxire 0.5 mg.
Calcium pantothenate 4 mce
liacin 4 mg.
Inosital 10 wmge.
Para amu.uno Benzolc acid 10 mg.
Biotin 40 nmnge
T'olic Acid 0.2 mg.

Choline chloride 200 mg. Vltamin B.2 3 mng,
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3.1 Protein Efficiency Ratio (per)

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

and Ferry (Osborne et 1919)~

Weaning male albino rats (Sprague Dawley strain)
28 days of age were used for the experiment. Animals of
more or less identical weights (29 g + 4 g,) were selected
and divided into 7 groups of 6 rats each and fed the

respective diets as detailed in Table 2«

The rats were housed in individual cages with wire
mesh floor (Fig. 5)= 15 g. of the diet (Fig. 6) was mixed
with water, cooked In steam for 15 minutes, cooled and
fed to the animals. Water was provided libitum* The
left over food was collected daily and were dried and
weighed. The food consumption was calculated by substract*
ing the left over from the quantity served. The body
weights of tne animals were recorded once in three days
during the experimental perioa (Fig. 7). During the
experimental period conditions were maintained as uniform
as possible. The rats were maintained on the respective

diets for 28 days.
The PER was calculated using the formulae/

Protein Efficiency Ratio (PER) « »
Protein intake iIn g.
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From the PER values, the combination that gave
the highest value was adjudged as the most suitable for

its growth promoting effect.

The rats used for the PER study were deprived of
food overnight stunned by a blow at the back of the neck
and killed by decapitation. Blood was collected and the
liver was removed to ice cold containers whole weight of
the liver was recorded and liver and serum samples were

taken fcr protein estimation by micxokjeldehl method

(Hawk and Oser, 1965)-

3*2 Nitrogen balance study

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

out by standard experimental procedures suggested by

Mitchell (1923-24).

Male albino rats weighing 110-120 g. were divided
into 7 groups of 6 each. The animals were housed in
individual metabolic cages (Fig.8). The whole experiment
was divided into 3 periods. During the first period of
4 days ail the rats were fed with a noli-protein diet to
measure the endogenous nitrogen. The composition of the

non-protein diet is given in Table 5. During the second

period of 2 days the rats were fed with the stock diet



PIG. 8
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(Table 5). During the third perilod of 4 days the different
groups were fed with the 6 different experimental diets

and one standard dist, The diets used for the study are
given in Table 2, Tre aninals were glven 15 g. of diet
riscd with water, stczmed for 15 minutes and cooled
{Pig.%}. Tne amoant of food glven, the cuantity of left

over food and actual consumption were recorded every daye

During the 1st and 3rd periods of the experiment
stools and urine samples werce collected, Two drops of
tolucne were added to the urine sample as a preservative.
Gtools collected vere dried in the oven. The stools of
each group collected for 3 days we.e pooled together for
nitrogen estimations Urinery and faecal nilrogen were
eslinated by the micro kjeldalil meilhiod (Hawk and Oser,
1965), The nitroger content of Lhe food mixtures were
aluo cotimacel Lsang the same procedure, Using the sbove
values biological value, digestzbility coefficient and
net protein utilisation were calculated using the followe

ing formulae,



Br

NPU

De

NPU

In

Fn

Fe

Un

Ue

In = (Fn = Fo)
=

]

L]

]

In x 100

In = (Fn = Fe) - (Un - Ue) x 100
in = (Fn - Fe)

De_x Bv
100

Digestability Coefficlent
Biological value

Net Protein Utilisatien
Nitrogen Intake

Nitrogen in Faeces
Endogenous faecal nitrogen

Nitrogen in urine oa »roteln diet

free
hitrogen in urine on vproteln/liet

40



Table 5

Percentegs Composiizon of the stock
diet and Non-protein diet

W s R A mh PR MR S W Ah e el R WS WM e BN W G W me We W et e e e W

Ingredients (g) Non;i:zgte in Stock diet
Starch 88 -
Cround mmut oil 9 9
Mineral mix 4 4
Vitanin mix 2 2
#heat flour - 15
Roasted Bengal gremchal - 58
Ground nut - 10

Caseln - 4

41



standardising recipes in the laboratory using

veaning formilae developed,

Prior to the standardisation of recipes with the

selectel formuiae, the following tests were conducted,

4,1 Tests on_the selected weaning formmlae
e Quantity and cost of food ingredient included in

ithe formulae
b. Acceptability and cost of the final product

{a) Quantity and cost of food ingredients included in the

formulae

Quantity and cost of food ingredients included in

the formulae is assessed by estimating.

Percentage preparation loss, cost of food ingredients

as purchased and percentage yleld.

1. The weight of the food ingredients as purchased (AP wt)
minus the edible portion of the ingredients included in the
formulas (Up wtl) glves the preparation loss and percentage

preparation loss was calculated using the following formula .

o AP yt = EP wt
% preparation loss = AP i

ii, Cost of the edible portion of the ingredients used
was calculated using the formulap

Total Cost
EP wt,
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iii. The Percentage yleld of the recips wlll be influenced
by the cooking time and temperature used for cooking. Here
the percentage yield of the recipe was worked out using
the formulas

Cooked yeicht
weight before colking

4,3 Recipes 2 olye
Recipes listed below were evolved and standardised.
A = Bland Porridge
B ~ Poriridge vith Chekkurmanis

C = Porradge with mango

Recipes were standardised for consistent quality
production, In this the nutrational quality, availebility
and cost of various ingredients ircluded in the recipe were
considered, Suitability for cliendle was conaidered in
gelecting and preparing the recipe. Ezach recipe selected
was planned in such a way to meet the 1/3rd requirement
of pre~gchool children, The amount of the weaning formulae
selected was finalised on the basis of the quantity of the
protein, Friéuits, green leafy vegetables and jaggery vhich
were very commonly avallable in the state were selected as
ingredients in the recipes to meet the requirement of the

nutrients like calorie, minerals and Vitaminse.

Detalls regarding the recipes are given an Tables
6y 7 & B



Tabla 6
Bland_Porridge
Ingredients Veight Measure
(2 te on Direction
Banana £lour 10,2 2
1. Mixzd the ingred=
jents from 1=5,
Sesane G.8 1 3/2
2. Boiled the water
.~ \ 3. Added the mixed
horsegram 2.2 11 ingredients to the
bhoiling water,
Skim milk powder 6.8 1%
gtirrcd continously
under simmering temp-—
Water 110 mle

erature to prevent
lump formation till
the mixtuewas cooked.



Tgble 7
Porridge with Chekkurmani
Ingredients Weight Measure Direction
()] tea spoon

1. Banana flour 1002 2 1. Roast the ingredi-

ents from 1 to 5
3 in oil and keep

2¢ Sesame 6.8 1 4 away from fire.

3. Hoxsegram 942 1% 2. Boiled the water.

4. Skim milk powder 6.2 1% 3. Added shredded
chekkurmanis to
vater and boil

5+ Ground nut 25 until it is
cooked,

6, Chekkurmenis 14 % cup

4, Ground nut was
roasted and
powdered, Added

7. Cooking oil 15 the roasted ingred-
ients to the
cnekkurmanis,

8, Water 114 stirred contimuously
under simmering
temperature to

5. Salt to taste prevent lump forma-

tion till the
mixture is cooked,

The quantity of weankng formulae used was decided

so as to meelL 1/3rd requirrement of protein of pre-school

children.

Cneklurmanis, the low cost and locally availl-

able green leafy vegetable was added to meet the require=-

ment of vitaming gnd minercels,

Sround nul and cooking

oll were added to meet the calorie reguirement,



Table 8
Porridge th Mango
Ingredients Welght Measure Direction
(a) tea gpoon
Banana flour 10.2 2

1. Roast the ingred~
lents from 1 to 5

Sesame 6.8 1% in ghee and keep
it away from fire.
Horsegram 9.2 1% 2, Prepare jaggery
syrup in water
Skim milk powlec 6.8 1%

3. Add the roasted
angredients to the
Jaggery syrup,
Mango 30 stirred contimuously
under simmezing
30 temperature to

Jaggery prevent lump forme
«tion till the
mixture is cooked.

Chee 20

4, Prepare mango juice
and add it to the

Vater 114 ml. cooked porridge.

The recipe was férmulated so as to rect 1/3xd
requiremenc of pre-schbool children. The nutritious low
cost ard locally available fruit mango and jaggery were
added to meet the iron =nd calorle requirement. Ghee was

added to meet the catorde requirement,



4,3 Cost of the reeipes

Cost of the recipes was worked out by assessing
the cost of the ingredients used for developing the
recipe. 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 welight of a gas
cylinder 1s 14,2 kgs, The 1ife span of the cylinder is
120 hrs. The total *time required for cooking each recipe
was calculated, Frcm this the fuel expenciture was worked

out,

5. Assessing the acceptapility of the rccipese

Acceptability trials of the selectcd weaning formulae
were planned at the leboratory level and at the field level,
The weaning formulae which gave the highest valuc for
indices such as protein efficiency ratio, hepatic weight,
hepatic nitrogen, serum protein, bilological value, digestabe
1lity coefflicaent and net protein utilization as well as
the various tests and criteria developed for standardising

recipes was selected for tne acceptability trialse

A serles of acceptability trisls were carried out
at the laboratery with a selected panel of judges. At the
field level tnese trials were concucted among children who

are the real clientele and among mothers wro are responsible



for formulating specific desires and attitudes in children.

The panel nembers for acceptability trials at the
laboratory level were selected from a group of 30 healthy
vomen in the age group of 19 to 23, Triangle test
(Jellinek, 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 identical concentrations and the women
were asked to identify the third sample which is of differ=-
ent concentration. The evaluastion card used for the triangle
test is presented in Appendix IVe. Smal) hichly sensitive
panels wouird usnally give more reliable rzesults than large
less sensitave grouos., Thus from the thirty women who
participated in the trisngle test, ten women were selected
as judoes for the present acceptability trial. The triangle
test was not applied among childrer or rothers, even though

they were treated as panel members at the field level,

The acceptability trials on parcl memaers were done
using cthe scoiing method, A score card developed for the

svudy is presenced Iln Appendlr IXX,

The major quality attributcs inclulded in the score
card were appearance, flavour, t-ature, taatle and overall

aceeptabilicy on 4 £ive point hcdopic scale, Lach of the
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above mentioned quality ls assessed by a five point rating
scale. The judges were requested to taste ome sample and

score it, They were requested to taste the second sample

after washing their riouiths. Each guality was assessed by

the pancl momoexs after tasting the same sample several

times 1f nocded.

The panel members were permatted (o take their own
time and to judge the samples leisurely. The testing was
conducted in the afterncons betwegn 3 pem. and 4 p.m.

Since this time is considered as the ldeal time for corduc-
ting the acceptability studies (Swaminaden, 1974)}. The
panel members were requected to glve scoxring based on two
scts of responses, the first glving oreference rank and

the second an assessnment of sensory qualities.

For the ccnduct uf «eceptabllity trial among children,
a nuirsery school adjacent Lo the Universiiy Campus was
sclceted, There were 25 pre-school children attending the
nursery reaularly. Lhe children were in ihe ago group of
3 = 5 years. Responses of the young chlldren could not be
accurately rccorded using a scoxe 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 rocd was kept. He was fed

a tea spoon ful first ana his reactrons to tne food was



observed and recorded as pleasant or as unpleasant

expression, The vleasant expression may denote acceptance
while the unpleasant cxpresslon a refusal. His acceptance
was furcher c-rected by noting vhether he voluntarily opened
has mouth for a second mouthful of the food. This was also

recordec.

Acceptabllity trial at the field lovel were conducte
ed among ten women who were tbhe mothers of pre-school
children attendang the nursery, Mothers were not selected
by triangie test or aany other test out they were selected
tor the test beang mothers., lNothers generally tended to
attribute their preference to their children and preferen=-
ces ond convictions of mothers largely determine what the
child vould receive and what the child would be taunght to
like, Aas mothers, they were responsible for preparing

foods for their children and hence they vere the better

50

judges for deciding the acceptarility of the weaning formalae

evolved, The score card deviged for the labhoralory trials

were used for the field trial among the wothers.

The weaning formulse was prepared as porridge and

offered in four different forms as (1) bland (no addition

of flavor amd sugar) (1i) sweetened but no flavor (iii) bland

with flavor but no sugar (iv) suvectensd and f£lavored. For
the acceptability traial, one, part »r the 1eaning foxmrmlae

was mixed wath three parts of hot water to make a bland
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porridge. These four combinations were used for the trials
at the laboratory and at the field levels, At the fileld
level independent accepntability test were conducted among

the children as well as theli nothers.

The bland porridge was swectened at two levels by
addings
(1) 14 per cent sugar

(11) 28 per cent sugar,

In order to deternine the taste preference, porridge
prepared with the weaning formulae was naxed with the zbove
two levels of cugar and tested, Through the acceptabilaty
trlals, thc acceptable concentration was identifled. These
trilals were conducted with the panel members at the laborat-

ory level,

The bland porridge was Llavouved i.ch different flavor

in differert concentretions ~s indaicatcd be owsi-—

(a) Vanmilla {i) 0.025 percent
(ii) 0.05 pcrcent

{b) Ross (1) 0.025 percent
(ii) 0.05 pexrcent

{c) Pineapple (1) 0.025 percent
(12) 0,05 percent

Qo detcrmine tne flavox preference three most popular

xlavor viz. Vanilla, Rose and Pincapple were added to the
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porridge prepared with the weaning formulae developed. To
find out the best concentration of these flavors, the
flavor were added at two concentrations (0,025 percent and
0,05 percent), The bland porridge with different flavor
wvere tested to select the most accepted £lavor by the vanel
members at the laboratory level, After identifying the most
acceptable concentrations of flavor and sugar among panel
menbers, these tuo qualities mainly sweetness and flavor
were combined and were tested. With the variations in
sweetness and flavor acceptable to the panel members, combie

nations of the porridge were worked out as detalled belowte

(1) Bland porridge
(1i) 0,05 percent pineapple without sugar
(111) 28 percent sugar without flavor
(iv) 28 percent sugar and 0.05 percent pineapple.

The tests were conducted among panel members at the
laboratory level and among mothers and children at the field
level, AccepiLaoility of the weaning formulae was based on

preference ranking on the points scored by each panel member
mothers and children on like/dislike rating scale. Regard-
ing children, besides preference ranking quantity of plate

waste was also a criterian,

The acceptability tests among the panel members,

mothers and children were conducted on different dayse




Statigt.cal Analysis
Statistical signiricance of all the experiments
were calculated using studence i-test (Bennet ard Franklin

1067) .



RESULT AND DISCUSSION




RESULT AND DISCUSSION

A study was conducted to develop a weaning food

based on banana flour., The results of the study are

presented and discussed under the following heads,

1.

2e

3,

4

Formulation of dqifferent canbinations of nutrie
tious low cost and acceptable weaning foods using

banana flour as a base,

Assessing the rutritional quality of the formula-
tions through animal experiments supported by
laboratory studies,

Standardising recipes using weaning formulae

developed 7 )
Agsessing their acceptability.

1. FORMULATION OF DIFIERENRT COIBINATTONS OF
NUTIRITIOUS, 1LOW COST AND ACCEPTABLE WEANING
FOODS USING BANANA FLOUR AS A BALE

Composition of the six combinations of the weaning

formulae selected are presented in Table 9,

Chemical score of these mixtures were determined

as major criteria for selecting feuv combinations from the

weaning formulae. As indicated in teble 9, food compon=

ents in the weaning formulae, in the order of their

prlority, were banana f£lour, sesame, horse gram and skim



Tgble 9
Percentage composition of the food ingredients in the
Weaning Formilae

--1'—__-?"--—-3_---_3- _5 6
Banana flour 30 35 40 45 50 40
Sesame 20 20 15 15 20 20
Horsegram 30 30 25 20 20 25
Skim mllk powder 20 i5 20 20 10 15
Chemical score ) 62459 62,41 61.20- o ;1:8; o ;3:9; ) ns;.. o




mille poxler, Banana flour was added in the proportion

of 30 to 50 percent in the different combinations of
weanwng formulae while horsegram was added in the prop-
ortion of 20 to 30 percent, Skim milk powder were added
in the proportion of 10 to 20 percent and sesame in the
proportion of 15 to 20 percent, Weaning forrulae group I
was a mixture of banana flour, horsegram, sesame and

shim &ilx powder in the proporiion of 3:233:2, In weaning
formulae (uwroup 2) compared to croup 1, 5 part of skaim
milk powder was subastituted with equal quantlity of panana
flour. Ir the weaning formulae group 3, 5 part each of
sesame and horse gram were substituted by banana flour
when compared to group 1, The quantity of skim milk powder
was same for both groups. The weanling fcrmula (group 4)
has 5 percent decreass in the quantity of .esame and 10%
decrease in the cuantity of horse gram when compared to
the group 1, In group 4 the amount of banana flour was
increased by 15 percent and the quantity of skim milk
powder remains the same as that of group 1. When compared
with other groups the quanitity of banana flour was highest
for weaning formula identified as group 5. The quantity
of sesame was same as that of group 1 while trere was

10 percent decrease in the quantity of horse gram and skim
milk powder when compar.d to group i. In the weaning

formulae (group 6) the amount of sesame was same as that

3B



of group l. There was 5 percent decrease In the quantity
¢f horse gram and skim milk powder and 10%4 increase in

the quantity of banana flcur vhen compared to group 1,

2, ASSESSING 14L NUTRITIONAL QUALITY OF THE
WEANING FOPHMULAE DSVLLOPCD

T1e autritional quality of ithe weaning formulae
developad wire assessed using food comoosstion tables of

ICMR {1982) and througr suitcble laborelory estimations,

2.1 ASSESSING THE NUTRITIONAL QUALITY OF THL
UCAJINC FORMULAE DEVLIOPLD USIKG FOUD
COMPOSYTION TABLI'S

The protein, maneral and vitamin contert or the
six combinations as worked out from ithe food composition

tables are given in Table 10,

2As refealed an Table 10, the protein content of
the six combinations of weaning formulae were found to
have 13.13 g, to 18.62 g. percent and the calorific value
of the weaning fornmlae was in the range of 244.5 to
299,5 calories per 100 g. of the sample, Aall the weaning
formulae were found to contain adequate amounts of
motein, calorie, fat, calcium and Thiamine so as to meet

tl e requirements of infants,



Tacle 20
Nutrient composition of weaning formulac developed
using food composition tables, weaning formulae (100 g)

Nutrients 1 2 3 4 5 6

Protein (g) 18,62 16485 16.86 15.89 13,13 15.87
Pat (g 10,33 10.34 7.92 7.67 5.83 10,08
Calorie (R.czl) 299,50 284,85 261,70 248,85 244.50 272,00
Nizim (mg) 1,22 1.18 1.36 1.29 1443 1.54
Riboflavin (m3) 0,46 0.38 0.44 0.43 0.28 0.37
ibiamine (wg) 0,35 0.41 0.37 0.35 0.36 0.39
Vitaiin & (mg) 42,30 43.80 38,75 36,70 41,20 41.75
itamin C (mg) 8.50 9.45 10.85 12,00 12,70 10,80
Calcium {(wg) 0,65 0.32 0,58 0,55 0.48 0,57
Iron (mg) 5.08 5,04 4.13 3.81 %.22 4,65

85
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2.2 ASSESSING THE NUTRITIONAL QUALITY OF
TH: WEANING FORMULAE DEVELOPED USING
LABORATORY ESTIMATIONS

The protein quality of the six combinations were
determined through suitable laboratery technigues and

the results are presented in Table 11,

Tavle 11

——

Nutiient composit:on of che weaning formilae

doveloped.
Nutrient 1 2 3 4 s €
Protein 10,29 15,44 15,44 15,44 15,44 15.44
Calcium 0,01 0,01 0,01 6,01 0.01 0,01




3, ASSESSING THE NUTRITIONAL QUALLTY OF TiIE
WEANING FORMULAE DLOVELOPED THROUCH ANIMAL
EXPERIMENYS

1, Gaan in body welght.

anffect of selewcea saix comnbirnations of the weaning

formulee with the various ingredients lile banana £flour,
horse cram, sesame aad skiw millk powdsr in different
proporuions were asscssed throigh animal experiments of
28 days duration. Gain in weight of tne e peirimerntal

anirnals in this exveriment is presconted in Ioble 12,

&g reveslen ir Table 12, arnltsls fed in group 1
gave the highest gain in welght followed by the animals
jncluded in group 3. Group & was ranked ~s Lhird in
ihe order. The rcsults of the stataistical analysis are

givea in Table 13,

60



Tgble 12
Effect of selected =ix combinations ¢£ the weaning

formulae and standard dlet on the growth of the
Dxperimertal animals

Diets 1 2 3 a 5 6 7

Mean initial 27,07 + 26493 * 23,70 _ 25,93 r 34,30 + 35.73 31.00 k
Body welght (a) 0.672 0,84 0.83 1.01 1.44 1.61 1.52
Mean f£inal 111.50 £ 92417 4 95.67 r 24410 - 100.53 & 103,43 + 92,33 3
Body weight (g} 2,59 2.67 3.06 2,27 3,62 4445 3.79
Mean gain

11 wt, (o) 84,43 65424 71497 584..7 66,22 67470 61.33
Mean gain in 311490 + 242426 1 303.67 & 224,33 + 193,10 i 189,48 + 197.84 +
welght in % 8442 7.51 10,32 6451 l.14 771 8490




Tsble 13

Statistical analysis of Table 12,
Groups 1vse 7 2 vae 7 3vs.e 7 4 vse 7 S5vse 7 6vs. 7
%uweldht  2.86*  0.4333  3.208% 0.339 0.5335  0,2229
Groups 4vse 1 4 V5. 2 4 vs. 3 4ve, 5 4 vs. 6
% welght
t - value 3.855% 1.932 3.624* 2.102 1,875
Groups 1 va, 2 1vse.e 6 lvse 5 1vs, 3 2Vse 7 2vse 5
 welght 3,003% 2,292 2.804% 1.924 0.5462  0.3274
t = value
Groups 2Vse 4 6 V3. 5 6 vs, 3 5 vs, 3
% weight
t - value 2.251 0,316 2,06 1,794

* significant at 5 percent level,
*% gignificant at 1 percent level,



Statlstical analysis showed that the growth
gained by the animals in group I and 3 were significamtly
hicher when compaled to the animals who were fed skim
milk diet (group 7). Whereas group 2, 5 and 6 were
equally efficient in promoting growth when compared . ?
with group 7, group 4 was least effective in promoting
growth. wWhen the different banana based diets were
compared among themselves, the growth promoting value
of group 3 and 6 were comparable with that of group 1
wvhere the dlfferences were not significant, waile the

values were sicrificantly lower in group 2, 4 and 5.

2. Prote.n Efficiency Ratlo.

Welght gain and protein intzke of rats fed on
different diets along with ihe PER of the diets are given
in table 14,

The rats in group 1 snowed the highest PEX (4,91)
followed by group 3, (4.06), group 7 (3.51), group 5 (3,21)
group 6 (2.97), group 2 (2.7) and group 4 (2.65). The

PEP values of the experimental groups are compared with
the control group (group 7). The experimental groups are
also compared among themselves. The results of the stati-

stical analysis are given in Table 15,



Tegble 14
Protein Efficiency Ratio (PER) of different experimental

diets,

Diets 1 2 3 4 5 6 7
Weight gain

¢g) 84,43 65,24 7197 58,17 66423 67.70 61,33
Protein
intake (qg) 17.21 24,20 17.72 21,94 20,64 22.82 17446
PCR 4.91 + 2,70 * 4.06 2465 & 3,21 t 2,97 % 3.51 ¢

0,124 0,126 0,068 0,103 0,135 0,134 0,088




Table 15
Statlistical analysis of lable 14,

Groups 1 vse 7 2vse 7 3vse 7 4 Vse 7 5 vse 7

t = value  10,84%% 2.14 3,721 Be80%® 1478

Groups Svse 7 4vsel 4 vse 2 4 vs. 6 4vse 5 4vse 3
t-value 1.87 19,58%* 5.65%*% 1.13 34557% 0.23
Groups 1vs. 2 1vse & 1vVse 5 1vse S 2 V3se ©

t=value 3,23% 6¢57=* 9,514 QT+ 1.71

Groups 2vs. 5 2 V8. 3 6 ve, 5 6 vs. 3 5 vse 3

tevalue 2499% 4.30% 0.76 0.72 2.04

% gignificant at 5% level.

*¥% significant at 1% level,



Statistical analysis showed that PER value
obtained for group 1 (4,91) was significantly higher
when compared to that of group 7 (3.51) in which skim
milk was the major component, The PER wvglue obtained
for group 4 was 2.65 and it was significantly lower than
group 7. There was significant differcnce in PCR values
of group 2, 3, 5 and 6 when compared with group 7, The
PER values of the different groups wers compared among
themselves and statictical analysils shcwed that vhen
compared with group 1, which has the hignest PER wvalue,
PER values of all the other diets werz sigmificantly
lower except that of group 3 {4.06). The PER value
obtained for group 3 was comnarable with group 1 where
the difference was not statistically significant, When
the PCR valuesof ihe different groups were ccmpared with
group 3, the values obtaiuned for groups 2, 4, 5 and 6
were slgmficantly lower. The PCR value cbtaired for
group 5 was 3.21 and it wvas comparable to the PER values
of groups 6 and 2 where as the dlfference was ~ignifican-
tly low an the case of group 4. The PFR value of group
6 was 2.97 and was comparable to that of group 2 {2.70)
and group 4 (2.65) in this context the dlfferences were
insionificant. The PR value obtained xror group 7 was
3.51 and it was comparable to group 5> and PER value of

wirch was 3e21.



3. Hepatic welght and hepatic nitrogen of rats
fed on different dlets.

Weight of ilver and 1its nitrogen content obtained
from rats fed dlfferent combinations of weaning formlae
were evaluated. The mean weight and nitrogen of rats

fed Qlfferent diets are given in Table 16,

Maximum liver geicht and the hiches: hevatic
nitrogen were recorded by ra.s fed on group 1 (5.123 and
466.5)., Noxt ranked groun 3 (3,32 and 411.06) followed
by group 2 (3,201 and 404.4), group 7 (3.358 an~ 384.16),
group 6 (2,937 =nd 329.28), group 4 (2,883 and 259.93)
and group 5 (2.79 and 232.87).

The results or the data were statistically

analysed and the values are given in Table 17,



Table 16
Hepatic Weight and Hepatic Nitrogen of Experimental
rats fed on different diets

Groupg 1 2 3 4 5 6 7

W M mm W e G mn Mm my K WD ER W e WS M G G Em m B M D A G M AN M sw ew e G m R W AP M e

Hepatic Weight 5.123 + 3,201 + 3.32 # 2,883 + 2,79 + 2,937 + 3.158 +
(g) -

g 0.128  0.093 0.116 0,112 0,117 0.132 0.155
Hepatic 466.5 + 404.4 + 411.6 + 259.93+ 232.87T+ 320.28+ 384416+
Nitrogen (mg) 4 6e3 5,34 14,41  10.14 9,78  14.82 18.82




Table 17
Statilstical Analysis of Table 16

Groups 1vs. 7 2 vse. 1 3 vse 7 4 vse 7 5 vee 7 6 vse
Liver welght

(x = value) 4,984*% 0.218 0.28635 0.5656 1.08 0.50
Liver ditrogen

(t = value) 1.34 0,85 0.28 3.47% 0.64 1
Greoups 4 vs.e 1 4 vs. 2 4 vs. 6 ¥ vse 5 4 vs. 3

Liver welght

(t = valua) 4,38*% 1491 0,14 0.36 1,29

Liver Nitrogen

(t -« valuc) 3.48¢ 0,26 1431 0,12 3.90%

Groups 1vs. 2 1 vse 6 1 vse 5 1 vse 3 2 vse 6 2 Vs,
Liver welght

(t = value) 3.84% 3,61* 4,33% 3.10% 0,72 1,73
Liver Nitrogen

(t -~ value) 0.38 1.89 0,97 0,50 0.58 0.02
Groups 2 v3e 3 6 vse 5 6 Vvse 3 5 vse 3

Liver weight
(t value) 04,37 0,35 0.82 1.40

Liver nitrogen
(t - value) 0,90 0,40 0,77 0.71

* gignificant at 5 percent level.

** gignificant at 1 percent level



/0

Statistical analysis showed that when compared to
control diet (group 7) the difference in hepatic weight
was significantly higher for Groupx 1 (5.123) Group 3
(3.32) and Group 2 {3,201) and for the remaining groups
when compared to skim miik diet, the difference were not
eignificante, Jhe combinations of weaning formulae were
compared among themselves, and when the values were compar=
ed with group 1, group 3 and 2 were comparable and there
was significant difference when compared vwith group 4 (2.883)
S (2,79) and 6 (2,937). Hepatic weight of rats in group 3
(3.32) and group 2 (3.201) were compacable and in this con=-
text the difference was insignificant, The values obtained
for group 4 and 5 were significantly low. The hepatic
welght of group 2 was statlstlcally compared with group 4
and 5 and the difference was significantly low, while it
is comparasle with group 6. The values between group 5,

4 and 6 were comparable.

Statistical analysis for dlfferences in total hepatic
nitrogen cf group i, 3 and 2 vere significantly high when
compared with skim milk diet (group 7), while the values
werc insigniflcant for the rest of the groups. The diffe-
rence in hepatic natroy.en of all the groups were signific-
antly lower when compared with group 1, Group 3 vas

slgnificantly high in hepatic nitrogen next to group 1,



with
Group 2 was comparable/group 7 in its hepatic nitﬁosen

content while it was significantly high when compared wWith

agrocup 4, 5 and 6,

4., Serum Protein content

Serum proteln content of rats fed on different

diets are given in Tahle 18,

As indicated an Table 18 the highest serum protein
content (15,007) was recorded in group l. All the combina-
tions of weaning formulas except group 5 and 6 showed
higher serum protcin content when compared with contzi diet.
The different groups were compared statistically and the

results are given in Table 13,

Statistical analysls showed that ine differencesin
gserum protein content were signiticantly higher for all
groups except group 5 and group 6 vhen compared with control
diet group 7. When group 1 was compared statistically with
other groups, group 2, 6 and 3 were comparable and the
differences were signiiicant with group 5 and 6., The serum
protein conient of rats i1 group 1 was comparable to other
grours except aroup b where toe dlfrerence was significantly
low. The aifference in gerum protein content of group 2
was zerc vhen conpared with group 3 and tnere was signifi-
ficant differerce whén compared with geocup 5 and 6 and it

was significantly low wnen compared with group 1, 7The



Tgble 18

Mean Serum Protein of the Rats fed on different dlets

Groups 1 2 3 4 5 &

Serum Protein 15,007+ 12,863 1 12.863+ 10,719+ 5.409% 2,08%
ge % 04375 0,398  0.45 0.418 0.230 0,184

7,438+
0.364

¢l



Table 19
Statistical aAnalysis of Table 18

Grogps 1vse 7 2vse 7 3 vs. 7 4v3, T 5 vse 7 6 vse 7
t - value 3.38* 8015** 1.93 1.46 1.54 3'46
Grouvs 4 vs, 1 4 vas. 2 4 vs. 6 4v3,. 5 4vs, 3

t =~ value 1.41 1.0 3.09* 2.18 0,50

Groups 1 vse 2 lvse 6 1vwvs, 5 lvs, 3 2vs,. 6 2vs, 5§
1L = value 1.001 1.42 3.97* 0-50 12.45** 6.75*""
Groups 2 vs, 6 6vVvse 5 6 vse 3 5 vse 3

t = value o] 1,09 2432 1.91

* Significant at 5 percent level
** Significant at 1 percent level,



lowest serum protein values were shown by Group 6 which
was significantly low when compared with all other

groupses

Se Digestaoility Coefficient

Digestability coefficlient was determined by
nitrogen balance study and the results are presented in

Table 20.

Az indicated in Table 20 rats in group 1 showed
the highest digestability followed by group 3 amd group 7.
The least value for digestability coefficient was found

in group 5.

The results of trc stetistical analysis given in
Table 20 ravealed that even though group 1 and 3 registered
high values, the diffeience was not significant and all the
esperimental duets were comparsble to ihe control dlet in
thelr digestability ccefficient, Among the experimental
diets, when comparad to Groap 1 all groups are comparable

except group 4 where the dil{ference was significant.

7k



Table 20

Digegtability coefficient of the rats fed
on different dJdlets

Groups 1 2 3 4 5 6 7

Digestability 92.38+ 89.72¢ 90.32F B87.12+ 85,13: 38,31+ 90,12+
Coefficient 2431 2.78 3.16 3.40 3.58 3.97 44,42

§¢



Table 231
Statistical Analysis of Table 20.

Groups 1vs.e 7 2 vse 7 3vse7 4vae7T 5wvse?7 6 vs. 7
t - value 1,52 0e21 0,23 4422~ GaT4%* 1,20
Groups 4 vse 1 4 vse 2 4 vs. 6 4 yvs, 5 4 v3, 3

t = value 3.60° 1.41 0.80 2.97% a*

Groups 1vs. 2 1vs. 6 1 vse 3 2vse 6 2vse S5

£t « value 1.17 2405 1e34 0,62 2.47

Groups 2 vse 3 6 Vvse 5 6Vsed 5 V3.3

t =~ value D432 2413 1429 6e25%*%

*Significant at 5 percent level

*¥gignificant at 1 percent level,
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6+ Biological Value

Biological value (Bv) of the different weaning
formulae was detexmined by nitrogen balance study and

the results are presented in Table 22,

As indicated in Table 22, all the experimental
diets were compareBle with control diet in their biolog-
ical value, The results of the statistical analysis of

the above data is given in Table 23.

As revealed in Table 23, the difference was
significant when group 1 was compared with other groups,
groups 4, 6, 5 and 7, Group 2 was ccmparable to group 1,
3, 4, 6 and 7 and the difference was significant for
group 5, Statistical difference was significant in the
case of group 3 when compared with group 5, There was
significant difference with group 4 and 1 when compared

to group S
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Table 22
Biological value of the different experimental

d:l.ets.
Groups 1 2 3 4 5 6 7
By 85.32x 81,024+ 83.,41F% 78,51+ 75.32+ 78.69+ 80,31+

241333 2451 2492 3.06 3.16

3.54 3.94

ths



Tgble 23
Statislical Analysis of Table 22.

Groups 1 vs. 7 2 vse 7 3
t = value 3.36% 0,53
Groups 4 vse 1 4 vs, 6 4
t -~ value 4,66%% 0.16
Groups 5 vs, 3 1l vse 6 1
t = value 9,75%% 3.81%
Groups 6 Vse 5 6 vse 3 2
t - value 2491%* 3.84%

vse 17 4 ve, 7 5vse 7 6 vs.
3.6* 2,53 6, 74n% 137

- D A Ue W e Am s sl e G m ws s e = e

VSe 2 4vs8e 5

1.93 4,716%%

VSe 2 1vsa. 5 i1 vse 3 6 vse.
2432 6B%* 1,24 1.46
Vse 5 2 vse 3 5 vse 3

4.32% 1,72 9 75%%

* Significant at 5 percent level

% Significant at 1 percent level
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7. Net Prctein Utilisation.

Net Protein Utilisation (NFU) of different groups
are determined from blologlcal value &and digestabllity

coefficient and the results are presented in table 24,

As indicated in Table 24, group 1 showed the
highest NEU (78,82) followed by groups 3, 2, 7, 6, 4 and 5,

The results ot the statlistical analysis of the

above daets are presented in taole 25,

Statistical analssis of the data given in the
table 25 revealed Lhat the difference in NPU values were
significautly hicher in group 1 and sagnificantly low in
group 5 when compared with control group. All the other

groups werc comparable to contxol grouv in their NPU values,
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Table 24

Net Protein Utilisation of rats fed on different
dlets

Groups

78,82+  72.69x 75,34+ 68,40+ 64,12+ 69,49+ 72.38r
1,97 2,25 2,64 2467  2.69 3,13 3,58

L8



Table 25
Statistical analysis of Table 24.

Groups 1vsa 7 2 vs. 7 Ivse 7 4vs. 7T 5vs, 7 6 vse 7
t =value 4,67% 0.24 2.87% 4.10% 8,34r% 2.7
Groups 4 vs. 1 4 vse 6 4vse 2 4vs.5 49s. 3

t - Value 8091** 1.40 3.97* 6-39** 9.5**

Groups 1vo. 6 1 vse 2 lvse5 1vs. 3 6Vvse 2 6 vse 5
t « value Ted3%™ 4.2* 12,35%*» 2.,85* 274 6o B3 ¥
Groups 6 vse 3 2 vse 5 2vse 3 5vs. 3

£t - Value 6.8*"‘ 7.?9** 2-32 2032

¢ Sigaizicant bt 5 nercent level

** Zignificant at 1 percent level.

¢B



4, STANDARDISING RECIFES IN THE LABORATORY
USING WEANING FORMULAE DEVELOPED

Weaning formulae was standardised at the laboratory

through followlng experiments.

1. Porgentgge Preparation loss.

Percentage preparation loss assessed for the six

combinations of weaning formulae are given in Table 26.

Table 26

Percentage voreparation loss for different
combinations of weaning formulae

Combinsztion of A.P.weight bePeweight % preparation
Weaning €ormulae (g} (g} loss

1 63,32 33 0,47

2 60411 37 0,38

3 62,56 34 .46

4 69,38 38 0.45

S 67.32 34 0.49

6 60,62 33 0.46

33

As indicated in the table the percentage preparation

1loss was highest for the weaning formulae (group S).

2, Cost_per_serving.
Cost per serving of the gifferent combinations were

worked out and the detalls are given in table 27.



Iable 27

Cost per serving for different combina-
tions of weaning forrulae

Combination of

weaning formulae Cost per serving (Ps.)

M M M e Ar e Er Em A W e ER MR W m SN TR WY W G GP TR S A W G we  Smae

1 43
2 38
3 41
4 42
5 33
(] 38

As revealed in 1lable 27, the cost per serving was
Jowest for weaning formulae {(group 5, 2 and 6), The
highest cost per serving was for weaning formulae (group 1)

followed oy group 4.

3. Pexcentage eld
The percentage yield were worked out for different

weaning formulae and the results are given in Table 28,

As indicated in the table, there was no sagnificant
variation in the percentage yield of warious weaning
fonnalae trilcd, S:nce ithere was no significant variation

anong the various weaning forrmilae tried, the weaning

34



Table 28

Percentage yleld for different combing-
tlons of weaning formule

Combinations eight belore Cooled weight Percentage

R cooking (g) (g) yvield
i 35 97 2.7
2 34 100 2,94
3 35 105 3,00
4 33 94 2486
5 35 1056 3,03
(5] 34 a2 2,71

formila which gave the hignest valucs for protein efficie-
ncy ratio, hepatic welght, hepstic nitrocen, serum protein
and net protein ucillisation was selec ed for fuxther

trials on stawndardisatione

4, The Mutritional Quality.

The mtritional guality vas calculated on the basis
of the fact that the supplementary food included in the diet
of pre~school cnaldren should meet 1/3rd of has nutritional
requirement, In this case the guantity of weaning formulae
to be taken for standardisation of recipe selection is on
the bacis of 1/3:4 protein recuirement of the pre~school

cheldren. 33 ge of weaning formula wa. regquired to supply

85
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6 g, of protein which is the 1/3rd protein reguirement
and the detalls of other nutrients supplicd by 33 g.
of the weaning formula was worked out and the details

are given in Table 29.

Tgble 29

Nutrient composition of recipe
(a) Bland Porridge.

1/3rd R.D.A.

Caloric K.cal 99 400
Proteln g 6 6
Vitanin Awg 20 333
Vitamin B, (mg.) 0,24 0.2
Vitamin C, (mge.) 2.805 13
Calcaum g 0,359 0415
iron my 2672 6

Ag revealed in Table 29, the weaning formila was
found to be deficlient in calorie and nmutrients such as

Vitamin A, Yztamnin C and Tron.

The cost of 33 g ox weaning formula was worked out
by estimating the cost of various £ood ingredients and
cost of fuel needed for preparinc the formmla. The cost

per serving of the formula is given in fable 304



Tgble 30
Cost of serving of Bland Porridge.

Cost (Ps.)
Cost of various food ingredients 40
Cost of fmzuel needed 5
Total 45
L

As revealed an Table 30, the cost of the formulae

comes around ps. 45.

Three recipes were standardised with weaning
formula a3 the base naturale. Forridgz was one of the
receipes developed while stendardising the other two
recripbs, care was taken to make up the nutritional
deficiencies in the bland porridge. The mutrient compo-~
sition of the two recipes were calculated and compared
with 1/31d requirement of pre~school children., The
weight of var.ous ingredients used in the recmipe (b)
porridge with Cheklmirmanas ats mutritive value and cost

are given in Table 31,
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Table 331
Nutrient composition and cost of recipe
{b) Porridge with Chekkurmanis

Weight Cost Calorze Protein Vitamin A

(g) (ps.)
Bland porridge 33 40 99 64145 19,899
Chekkurmanis 14 oo 14.42 0,952 798.84
Cooxing 031 i5 39 135 .o .o
Fuel (X3 12 o se X
Total 11 403,255 14,027 828,879
1/3:& ReDele . (X} 400 6 333

Vitamin B Vilamdn C Calcium iron

B e W mn S em e aw aP wm MR e G AR YR M SE e Em W ee S e M Ce e W W W

Bland noxridoe 0,243 2.805 0,359 ?2.716
Checkurmanils 0.0672 34.58 0,0738 3.92
Cooxing 021 »e o .o oa
Ground nub 0.246 o 0.,0246 0.767
Total 0.5562 37.385 0.4634 7.403
1/3Id ReDoAe Oec 13 0415 6

Cogt per servingy 111 ps.



As revealed in Table 31 the bland porridge was
defficient in calorie and nutrients such as Vitamin A,
Vitamin C and Iron. To make up the calorie deficiency,
Vegetable 01l and Ground Nut were added. Similarly
deficiency of Vitaman A, Vitamin C and iron were made up

by adding Chokkurmanis. The cost per serving of the

recipe is werked by estimating the cost of food ingredients

and the cost of fuel needed ror preparing the recipe. Aas
revealed in Table 31 the cost of the iecipe comes around

111 Ps.

Tne mutritious value and cost of recipe (b) is

given in T le 32,

ag revegled in Table 32 the bland porridge was
defficient in Calorie, Vitamin A and Vitamin C, To make
up the Calorie defficiency Ghee and Jaggery were added,
The dcfficicney of Vitcmin A and Vatamin € were made up
by adding mangoe. As revealcd in Table 32 the cost of the

recipe ccmes around 174 Ps.
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Table 32
Nutrient composition and cost of recipe
(¢} Porridge with Mango

waignt Cost Calorie Protien Vitamin

(g Psge K=Cal Almg) Blmg)
Weaning icod 33 20 98,335 6,145 19,899 0,243
Ghee 20 100 180 .o 400 .o
Jaggery 30 13 114.9 0.12 »e 0,006
Fael ve 12 oo e oo ee
Total .. 174 423.735 6,505 1531.899 0,281
1/3rd ReD.A »« 400 6 333 0.2
Vitamin € Calcium Iron
Bland Porraidge 2.80> 0.359 24716
Chekiurranris 6.49 0,0057 0.53
Ghee X} s ae
Jaggery .e 00024 3“2
Total 9,295 0,3837 6,666

" G e SR W W W B Mn A M AR N G e M e B P R M D A W SR e e e

1/31 3 ReDasAs 13 0,15 6

3C



S5¢ ASSESSING THE XCCRPETABILITY O THE RECIPES

among the various recipes standardlsed porridge
was selected for the conduct of the acceptability because
this recipe was very easy to prepare without addition of
any other food material which may influence the acceptabile

lity oli a recipe.

The porridge was prepared with the comoination of
weaning formula which gave the highest value for pretein
afficiency ratic, hepatic nitrogen, serum protein and net
protein utilisation and for the tests conducted while
standardising recipes., Acceptaoility of the porridge was

conduc.ed in the laboratory wiith the helm of ten parel

members and at the =zlelld a~ong the ten mothers and children,

1, Prererepce fo- the pRrridge a. different
guaar. copcentration.

Preference of ihe panel members for the porridge at
different sugar concentration was tested and the results

are gaven in Table 33,

As revezled in Table 33 all vhe pencl members liked
the porridge uben tre sagar concentral.ion was 28 percent,
While 10 pzrcent of ihe panel members haa graded 14 percent
sugar concentration as nelther accaptable nor unacceptable,
Thus the porridge with 28 percent sugar concentration was

taken as the best level of sweetness for the porridge

31



Table 33
Preference of pancl mermbers for porridge
at two levels of sugar

AN = 10

Jaace= Highly
eptable un ace-

LA

aptable

Highly Accerie Sliga=~ Heither Sligh=
«ctest- Dle ly acceo= azcepe= 1y un-
able & cakle Jole nor accers
unaccept~ table
arle
Bland X (X} 50 20 20
14 percen. Sugas .e 40 50 10 se
28 percent Sugar e 40 60 .e .o

* Number of vanel remberce.

¢t



33
developed. This concentration was used for further testiny

of swaetened porridge with £lavour,

Test was conducted to assess the relative importance
of added sugar at two dilfferent concentrations on the
quality attributes such as overall acceptability, appearance,
£lavour, taste and texture, The mean scores on a 5 point
hedonic scale obtained for bland and sweetened porridge are
given in table 34,

Table 34
2cceptability profile for different leyels
of sugar
Over all
accepta=~ Agp;:r— Flavour Texture Taste
bility
Bland 4.4 3 362 37 245
14 percent
sugar 543 3 3.5 3.7 3.5
28 percent
sugar 544 3 3.3 3.7 3.9

As indicated in Table 34 the sweetened porridge was
nmore acceptable vhen compared with the bland, in qualities
such as over all acceptability, flavour and taste, Among
the gwyeetened porridge doubling the concentration of sugar
considerably improved the rank and score. As revealed in
the table the scores obtained for appearance and texture

were same for all the three samples.
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The over all acceptability and taste were highest
for the porridge which contained 28 per cent sugar.
2. Preference for the porridge with fferent
¥lavours
The preference ranking given for different f£lavours

at two different concentrations are given in Table 35,

As indicated in Table 35, the porridge prepared with
different flavour were not highly unacceptable. However
30 percent of the panel members had graded bland porridge as
unacceptable and Vanila at 0,05 percent level as slightly
unacceptable, But pineapple flavour was not treated as
unacceptable at any level, Hence pineapple flavour was

selected,

On the basis of the mean scores cbtained, pimeapple
was considered as the most acceptable flavour., Among
various qualities tested there was no variation for scores
obtained for cualities such as appearance and texture
while variations among different levels of flavours are
found in the quality attribute namely 'flavour'. As
revealed from the table 0,05 percent plneapple was most

acceptable flavour,

The acceptability profile of the flavours among

the panel members were calculated by summing up the scores
given for individual quality attributes such as overall



Tgble 35
Preference ranking for different flavors
by panel members

N = 10
Highly - _  Neither - Highly
accept=" ,“agigt 2{;92‘3 o accept- i;iggf Unacce~ uhaccCe
able eptable 1a::.ble nor accepta= ptable eptable
naccept= ble
able
Bland ew 40 20 30 oe 10 se
04025 percent
Vanila X 50 40 10 [X) .o [ X}
0,05 percent
Vanila os 60 20 10 10 Y] oo
0,025 percent
or ange 10 10 30 50 X} [X) X
0,05 percent
organga 10 20 40 30 .e .s .e
0,025 percent
Pinea,pple 20 60 20 se X .o o
0,05 percent
Pineapple 20 70 10 e .e .o .o

S6



Table 36
Acceptabllity profile of the flavors by the

panel members

¥ = 10
Mean Scores on 5 point hedonlc scales
a?c’z;t:l]:'i 1ity Appearance Flavor Texture Taste
0,025 percent Vanila 5.2 3.6 3.4 365 3.7
0.05 percent Vanila 5.4 3.7 4.0 3.4 3.7
0,025 percent Crange 4.8 3.8 362 3.4 3.8
0.05 percent Orange 5.5 3.8 3.4 3.5 3.8
0.025 percent Pineapple S5e4 3.8 4.0 345 3.7
0,05 percent Pineapple 5.8 3.7 4.8 3,5 3.8

N* = No. of pancl members

3¢



acceptability, appearance, f£lavour, texture and taste,
The percentage was worked out from the total scores and

the detalles are given in Table 36,

3. Acceptability of the porridde

Acceptabllity test of the porridge was conducted
at the lsgboratory level with the help of ten panel
members and at the field level among ten mothers and
children., The sugar concentratlon for the porridge
tested at the field level was 28 percent and pineapple
flavour (0.05 percent) being the most acceptable one was
used for field trials. The results are presented in

Table 37,

From the table 37, it was revealed that among the
four forms of the porridge tested, samples which were
sweetened with flavour and without flavour were found to
be acceptable for all the panel members and mothers. In

the case of sample to which flavour alone yvas added

37

acceptability was not uniform among different panel memb-

ers. Preference for this recipe was higher among mother
and children compared to panel members who participated
in the laboratory txrials.

S



Table 37

Acceoptability trial of porridge at the
field/luboratory level

1.
2,

3.

4.

Different forms
of
porridge

Bland
Flavored

Sweetened

Sweeteiled &
flavored

Laboratory Level Fleld Level
i Panel members Mcthers
N = 10 N = 10 Children

Liked Disliked Liked Disli- Liked Disli
% % %% ked % % ked %
.e 40 60 70 30 98 (2) 18
.e 40 60 50 50 92 (8) 20
»e 100 .e 100 .e 95 (5) 17
es 100 ae 100 .o 94 (6) 18
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But when sugar was added to tne flavored porridge the
acceptability become 100 perceni, The table also indicate
that the responses of the members at the field as well as
laboratory level are strongly based in favour sieetened
Samples with sweetened and flavored rankiag the highest.
However, in tne case of children they secm to be not infl-
venced either by sweetness or by flavor since all the four
forus including the blandwas well acceptable to 90 = 92
percent of the children., The responses and reactions of
the children indicated that they accepted all samples
equally well without discrimination among sweetened, flave

ored and bland sampless

4. Quglity regponsible for the acceptability
of the porxiige

The general acceptability of tne product was cal-
culated by summing up the scores given for individual
quality attributes such as over all acceptability, appear~
ance, flavor, texture and taste by the panel memoers at
the laboratory as well ags al the field level, The percentage
was worked out from the total scores. Tne data obtalned

for each of he weaning formulae ds given in the table 38,

As revealed from Table 38 the sweectened as well as

flavored porridge obtained the hilghest score followed by



Table 38
General acceptabilitcy of the porridge among
panel members anc wrothers

Different forms Panel Members Hothers
of -

porridge Mean gseore Percentege Mesn sccre Percentage
1. Bland 15.4 + 0.39 57.04 + l.42 16.1 1 0.40 59.63 : 1.49
2« Flavored 21.9 * 0.74 81l.11 + 2475 17,2 + 0.58 63,70 + 2,23
3. Sweetened 22.3 & 0.88 82,59 + 3,22 21.6 + 084 80,0 + 3,12
4, Swectened o

Flavored 23,1 + 1,02 85.56 al 3.85 2243 + 1.003 82,59 + 3,79

doi



1 20974,
= 101

the sgweetened porridge without addition of flavor, Results
of the statistical analysis of the data are presented in

Tcble 39,
Table 39
Statistical analysis of Table 38,
1vse 2 1vs, 3 1VSe 4 4 vse2 4 vsu3 2 vs.3
Panel members 3x3* 1.9 6491% 3.,44% 5,16* 2,56
Mothers 3,56% 1,3 5.48% 2,95 4,93* 3,01

* significant at 1 percent level,

Statistical analysis showed that the difference bet-
ween the two were significant in the case of panel members
at the laboratory level whereas the difference was not sign=-
ificant for the mothers, The least score was obtained for
the bland porridge.When compared with the bland porridge the
difference was significantly higher for the syeetened porr-~
idge, This indicates that seetness 1s responsible for the

variations in acceptability

5., Preference ranking

Preference ranking for the porridge by the panel
members and the laboratory level as well as the f£ield level
are given in Table 40,

Asg revealed in the Table 40, the over all acceptab-

ility of the porridge at the laboratory level as well as at



Table 40
Preference ranking for the weaning formulae
by the panel meribers

Netther
Highly _ Slightlv o, Slightly . Highly
Different forms accept- A:;igt accept- :g‘ing or unaccept- Un:gi:p b unaccep=-
of able able unaccept- 1 table
rridge -

po able
Bland

Lab ., ratory

trials xS 40 20 30 oe 10 [ X

Fleld trilals oo 60 30 i0 oo X oo
Flavoreag

Laborgtory

trials X} 40 30 40 o ') X

Fileld trials ¢ 50 30 20 es X e
Syveetonea

Laboratory

trials .e 70 20 io0 ve oe ve

Fleld tiLials 60 20 10 i0 o .o X
Sweetened &
Flavored

Laboratory

trials 80 20 ve . .o ve Y3

Field trials 80 20 .o .e .o .o coe

701



the f£leld level were found to be influenced by the addition
of sugar. However the acceptance of the porridge at the
field level was also influenced by the f£lavor to an extent
and the poiridge with sugar and f{lavor was also found to be
acceptable, The porridge in which flavor and sugar were
added was found to be the most accepiable.Brefecence ranking
further stressed that sweetness was the quality responsible

for the variation in the acceptability of the porrildge.

6e Over all acceptability of the Porridge

The overall acceptability was ranked according to
laboratory trials and the results are presented in Teoble 41,

From the table it is revealed that the appearance
and texture of the different formulae were the same, But the
rmean scxores obtalned for overall acceptabrlity, flavor ard
taste were highest for sweetened and flavored porridge. The
resulis were statistically analysed and the date is given in
Table 42.



Table 4]
Overall acceptability of porridge ou
a 7=point hedoniec scale {Lab/flelce trial)

Sweetened &

Bland Flavored Sweetened Plavored

Overall scceptabjilitys

Laboratory Trials 4.8 + 0.12 5.4 + 0.14 5.6 + 0,14 5.8 + 0,15

Field Trials 5.2 + 0,13 5.3 + 0,13 544 % 0,34 5.6 + 0,15
Appearances

Laboratory Irials 3.4 + 0.12 4.0 # 0,14 4,0 £ 0,14 4.2 + 0,14

Field Trials 3.1 + 0,11 3.8 + 0,13 3.7 F 0,13 3.8 + 0,13
Flgvor:

Laboratory trial 2.8 *+ 0,07 4.8 *+ 0.16 3.0 + 0,10 4.9 } 0,17

Field Trials 3.0 & 0,08 4,5 + 0,15 3.1 4 0410 4.7 + 0416
Texturs:

Laboratory trial 3e3 i Cl.08 3.9 t 0.15 3.7 : 0.14 345 : O.14

Field trial 3.3 +£ 0,08 3.4 * 0.12 3.3 1 0.13 3.6 + 0014
Tagtes

Laboratory Trials 2.9 i‘ 0,07 3.8 i‘ 0.17 4.3 i‘ 0.19 4,6 : 0.21

Field Trizls 3.1 1’ 0,08 3.5 : 0.16 4.6 t 0.21 4.7 i 0.21

hol



Tacle 42
Statistical analysis or Table 41

Y
1 vse 2 1vse 3 2VSe4d 4Vs:e 2 4vVse 3 3 vse. 2
Over :11l accept-
ghbililtys

Pangal members .e Be&* 10,7% 10,.4* 4,9% 5.4%

“othaex 0432 5.7 1.2 8:55 248 17.3
Elsyorse

Parcl merbers 4.6* 0 o 78 Ga A 1 I7 6% 4

I‘iot‘.her 700* 2.7 6.6* X 4-4* 4.7*
Lssies

Panel members 1.8 11.5% i4.4% 12.5% 3.8% O.4%

Mother 1.9 7 « 6% 31,1 12,.8* 3.4% D¢d*

* gignificart at. 1 parceat level.

Scl
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7. 2ceeptebility of the Recipes
Leceptability study of various recipes, bland porridgse,

porridge with vbekkurmanis and porridge with Mango were
conducted mmong the pamel members and the results are given
in Tacle 43,

Igble 43
Acceptability of the recipes standardised
armong Llhe papel memberas

1
Recipes L?:I{;}:ed J..sl’:ls.kéd
Bland porxridge 50 50
Porridge with
Chekkurmaries 60 40
Porridge with Mango 100 .e

As revealed in Table 43 all the panel menbers accepted
the porridge with mango whilz po~ridge with chekkurmanis
was accepted by 60 percent, among the three bland porridge
was least acceptable,

Mean scorcs obtalnea for different recipes are worked

out and the results are given in Table 44.

Acceptability trials conducted among adults revealed
that the highest score was obtained for the porridge with

mango and the least accaeptable was bland porridge
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Table 44

Ie ay Scores cbtained for different

recipes
Regipes Mezr scare Percentage
Bland Porridge 15,4 4+ 0,39 57.04 + 1.42
Porridge with
Chekkurmanis 17.3 + 0,59 64,07 + 2,18
Porradge with Manoco 20.6 * 0.93 7€.,3 + 3.43

Field trsals are conducted separately amona children
to assess the acceptbility of diiferesnt recipes as a
major constituent of their mid=day meal and the results

collected are cresented in Table 45,



Zable 45
Acceptebilivy of the recipes among
children

Bland

Porridge with
Cheltkurmanis

Porridge with
Msigo

Food Children who Children who
consumed fully wasted Average
ghoeny quantity
weight Number FPercentage Mumber Perxcentage wasted
W W S WD P @ W0 S WP S W GF S @ W W &0 B W = B W 4 O = W o B O e
160 10 K} 4 29 11
185 12 70 S 30 20
190 10 a3 e 17 15

8C1
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As revealed in Table 45, porridge with Mango
was the most acceptable recipe, 83 percent of the chil-
dren consumed the porridge fully while 17 percent wasted,
In ranking porridge with mango was followed by porridge
with Chekkurmanis as well as bland porridge. Average
plate waste was found to be lowest for porridge with mango
compared to the bland porzidge and porradge with Chekiure
manis 1s salt mediun, Acceptobility studies conducted
among panel members and children Indicated that the response
of the panel membels were nased in favour of sweetened
porridge. However in the case of children, they seem Lo be

not influenced by cweetness.
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110
SUMMERY

Usme of processed infant foods is being suggested
as a solution to the probliem of supplementary feeding teo
children. Processed foods cannct be expected to make any
impace on the majority of the rural population subsisting
below poverty line, The approach under these circumstances
mist therefore, lie in the effective use of locally avail-
able and inexpensive foeds as infant food (educating the
community). In this context the present study was under—
taken to develop a weaning food based on banana £lour which

is nutritiocus, low cost and acceptable,

Six combinations of weaning forrmlae were develop-
ed under the study. In this the banana £lour was supple=-
mented with different proportions of food articles such as
horsegram, sesame and skim milk powder to enhance the
nutritive value and protein quality of uveaning formulae,
The protein quality of the six combinations of banane
based weaning foruulae developed, were evaluated through
animal -experiment uveight gain, proteln efficiency ratio
biological value, digestabllity, coefficient net protein
utilisation, llver welght, liver nitrogen and sarum protein
were the important criteria selected for evaluating the
proteins of the weaning formilze, The waaning formilae

in shich the food articles namely banana, horsegram,
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segane and akim milk powdsr were in the proportion of
3328332 gave significantly better values for all the
above criteria than the skim milk diet which was kept
as standard,

The organoleptic qualitiss of the weaning
formilas were assessed by the panesl members at the
lsboratory level and by the mothers and children at the
field lsvel., The results of the study indicated that
addition of sugar and flavocur increased the acceptability
of the bland porridge,

As the bland porridge was deficient in mtrients
such a8 calories, Iron and Vitemin A, other food ingredie
ents were added to make up those deficiencies while stande
ardising recipes. Thus two recipes were standardised
such as porridge with chekiurmanis in salt medium and
porridge with mango in sweet medium, The acceptability
trialys of these two recipes were conducted at the fieild
level and laboratory level., Among the three recipes,
porridge with mango was most acceptable to the children
as well as for the panal members,
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APPENDIX I
Micro-kieldshl method

Principle
The nitrogyen present in combined organic form is

converted to smmonisckal form by digestion with concentr-
ated st°4 in the presence of catalyst mixture, The
digest is mede alkaline and ammonia liberated is distilled
off into an acid solution. Quantity of smmonia liberated
is Getermined by titrstion against standard acid.

Reagenta
1. Conc. H280 . 2+ Digestion mixture
3. Standard acid 4. Mixed indicator

5 4 percent boric acid 6+ 40 percent Na©OH

Prepgration of Reagentg

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

2. 40% NaOH = Digsolve 40 g, NaOH in 100 ml.
water.

3. Mixed indicator- Dissolve 3 g, of bromocresol
green and 2 g. of methyl red
in 400 ml, of 90% ethenol, The
indicator colour change from
red in acid to blue in alkaline
solution,

4. Digestion mixtuzre- 103531 of Kzso . and selenium
powder,



5. Conc. stoc for digestion.
64 Dol mzso‘

7¢ Ol N l#tazco3 = 5.3 g of AR x:hzc:o3 to 1 litre
and standardised with stor

Stendardigation of acld
Reagents recuired;
1. Methyl orange indicator 0.1% in water,
2.+ Reference solution 80 ml. CO, free water with
3 drops of methyl orange indicator,
3. mzcoa aolution 0,02 K Ary Nazcos at 120°C kept
for 2 hours, Cool in a desicator and weich
1.008 into 100 ml, volumetrxic flask and made
upto mark with distlililed wvaterx, This gives
0.2 N solution 20 ml. of the golution diluted
to 200 ml, to get 0.02 N solution,
Eroseduge for Stondardisation
40 mi, 0,02 N Na2c03 solution was taken in a 250 ml,
conical f£laske Thres drops of methyl orange indicator was
addeld and this was flltrated against Hcl to be standardised
until the colour begins to deviate from water tint. Boiled
the solution gently for 2 minutes to expel Coz. Cooled
and titrated against the acid until the colour was weter
tint of indicator,



Exocedure

One gram sample was placed in a aAigestion £lesk,
about: 1 g. digestion mixture and 10 ml. 32504 were added
to the sanple and digestion was effected in a kjeldshl
digestion track with low flame for the first 10=30 mirmtes
until the frothing stopped. Then the flame was gradually
increased until the sample was completely chared. The
£lask rotated at intervals and heating was contimied
fintil organic matter was destroyed and their end point
was Judged by taming the digestion for 15 mimutes aftex
the solution has cleaned. At the end of the digestion the
£lask was kept for cooling and then made upto 100 ml,

Distiliasticn

10 ml, of the digest (made upto 100 ml.) was
transferred in to the vacuum mental of the steam distill~
ation arsembly. 10 ml, Of 40 pexcent NaOH was edded and
washed in with distilled water. The ammcnia wes distilled
out for about 5 mirutes and collected in & 100 ml, conical
flask containing 10 ml, 4% boric acid. 30 ml. of the
distillation was thus collected,



Gajculatioua

Weight of sample 1ge.

Volume ot acid used X

Blank value ¥

Normality of acid 0,02 N

1 ml, IN acid 0.014 g of N,

{X=Y) 0,014 x ¥ of acia

X=¥) 0,0 0,0 Q0
%oftotalNzn T 3% 10



APPENDIX 1II

Score_card_for acceptsbility tegt of food products

Score for Score for samplks
Quality Sub dg}usion each sub- Code No.
attributes division
attributes attribute 1 2 3 4

Appearance Very poor
Poor
Fair
Good
Very Good

Flavour Not at all pleasant
(aroma) Not pleasant
Nedther pleasant
Norapleasant
Pleasant
Very pleasant

Texture Very sticky
Moderately sticky
Slightly sticky
Not sticky
Others

Tagte Not at all tasty
Not tasty
Slightly tasty
Moderately tasty
Very tasty

Overall Highly unacceptable
acceptability Unacceptable
Slightly unacceptable
Neither acceptable-
Nor unacceptable
Slightly acceptable
Acceptable
Highly acceptable
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APPENDIX III
£ T e T
Name of the product 3 Sugar solution

Notes Two of the three samples are identical.
Identify the odd sample,

Cocde No, of
identicsl
sample

Sle Code No, of
Noe sanple

Code No, of
odd sample.
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ABSTRALT

A study was conducted to dsvelop a weaning
food based on banana flour vhich is matritious, low

cost and acceptable,

The Banana flour was supplemented with
horsegram, sesane and skin milk pouder to improve the
matritive value, Based on the mutritive value and
chen.cal score, six canbinations of the weaning formilse
were developed. FProtein guality of the weaning forrmlae
assessed through animal experiments revealed@ that the
manlngfzgxdich contains banana flour, horsegram, sesane
and skim milk powdler in the ratio 3:2:3:2 gave signifi=-

cantly better values for all the criteris,

The acceptabality of the weaning formilae was
assessed by tha panel nembers, mothers and children.
The resulis of ihe study indicace that the bland porridge
prepared with the weaning formilac was acceptable. The
bland porridge was deficienl in caloriles, Vitasin A ani
iron. Other food ingredients were added to make up
thess deficiencies and two reclpes werc standsrdised,
The recipes were also found to be acceptable for the
panel members ard childrene.



