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ABSTRACT

Malnourished children are often victim of Mars infections like weight loss, iron defiety, iodine
deficiency, vitamin A deficiency etc. As hwitinderweight, the prevalence of differentcromutrient

deficiencies varies widely across states. &mgen of malnutrition can be started by pdivg nutrient

dense supplementary foods to the children.pr8sent study was designed to develop low cosientidense
supplementary products for children by using logaVailable cereals, soy flour, bengal gram leased cow pea
leaves Different types of ten supplementary food wenreelbped and their sensory evaluation, nutrient eatbn

and cost analysis was done. It was found that lal products were organoleptically acceptable anéral

acceptability scores revealed that malted @) fermented (C) products were more acceptablcompared
to the unprocessed variant (A). Nutritionally prati were containing higher percentage of energytein,

calcium and iron in comparison to standard withastcof Rs 1.4 — 5.0.

Keywords Supplementary food, cowpea leaves, Bengal granegeaoyflour, malting, wheat flour, fermentation.

INTRODUCTION

India is home to 40 percent of the worldisalnourished children and 35 percent of theveloping
world’s low — birth - weight infants; every ye&.5 million children die in India, accoumgi for one in five
deaths in the world. More than half of thedeaths could be prevented if children werell nourished.
India’s progress in reducing child malnutrition Haeen slow. The prevalence of child malnutritiom India
deviates further from the expected level he tcountry’s per capita income than in aother large
developing country [1].

Malnutrition in children occurs in weaningagé when babies need more than just bredét and
weaning towards the normal family diet mbsgin. At this time to fulfill the nutrientequirement of baby
it is necessary that weaning and supplemgnfiaod should be nutrient dense so it ¢alfill the increased
requirements of babies. Supplementary Foodng food other than breast milk which caufilf and correct
the nutritional deficiencies in growing chisdr and is nutrient dense. Supplementary fodwuld be
introduced at the age of six months. Butlidia where a large population is below groy line, illiterate
and ignorant don't have a proper knowledgel attitude towards the child malnutrition asdpplementary
feeding. Cereal based food items are genergilien to the child which have low energgnsity, high
fiber content and high anti nutrients. Commedtgi available supplementary foods are expensand out of
reach of poor and rural population [2]. Effeet supplementary feeding can improve therithaal status of
moderately malnourished children . According do review of supplementary feeding trialsp@amentary
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feeding, when given in adequate amounts &naurished children, has a positive effent growth [3]. So,
it is necessary that supplementary food shotbntain a staple as the main ingredierg, (preferable a
cereal), a protein supplement from a plant amimal food source (e.g. beans, groundmuilk, meat,
chicken, fish, eggs, etc), a vitamin and mahesupplement (e.g. a vegetable or a frait), energy
supplement to increase the energy densitytref mix (e.g. fat, oil or sugar etc). Whehese four
ingredients are used together in suitablepgntions, they form a complete meal [2].

Rice contributes to 43% of total food grgmduction and 46% of total cereal produtti®ice flour is one
of the main foods consumed by most Asian counthidsas versatile uses, from baby foods, pancakeamd baked
snacks to coatings for fried foods. It is a star¢bgd that provides vegetable proteins and contam®plex
carbohydrates. The protein content of rice 7% and the carbohydrate content is 72-75P6THese
carbohydrates are gradually released into the lawdly supply energy as and when needed. Rice flolowisin

saturated fat, cholesterol and sodium. It alsoaastalmost the same amount of calories as itstequart, wheat. It
is a combination of complex carbohydrates and entsi.

Another most common cereal available all over tlgldvand today is even more in demand for its abahtealth
benefits is wheat. Through decades, wheat has beenof the major cereals crops in the world. Theotgin
content of wheat is 11.8 g per 100 g and é&mergy content is 346 kcal per 100 g [5].@Athis rich in
catalytic elements, mineral salts, calcium, nesjum, potassium, sulfur, chlorine, arsenicicail, manganese,
zinc, iodide, copper, vitamin B, vitamin E aretrhents. Thereby, you can call wheat as the based&dion of
nourishment. Issues like anemia, demineralizatigallstones, breast cancer, chronic inflammationesiip,
asthenia, tuberculosis, pregnancy problems andtheealing problems are smartly dealt by whole wheat

Soy is truly seems to be a wonder food. Soy isxaelent source of dietary fiber and protein (43%)s rich in
vitamin B6 - important in building amino acids ard the formation of neurotransmitters. As a high-
quality, complete protein, soy protein is compagdhlprotein quality to the protein found in anirsalirces, such as
meat, milk and eggs. Soy protein products can lmel gubstitutes for animal products because, uiidme other
beans, soy offers a ‘complete’ protein profile Bdybean also contain Omega-3 fatty acids, for @analpha-
linolenic acid ) which are special fat componeritat tbenefit many body functions. Some benefici&a$ are
associated mainly with the longer-chain fatty a@t®sapentaenoic acid (20:5n-3, EPA) and docosemenc
acid (22:6n-3, DHA) found in some algae and oighfi

Green leafy vegetables are rich sources of mairdyifamin A and vitamin C, iron and calcium. Thag almost
always cooked before consumption whereby they khrinvolume and become more nutrient dense. However
cooking may affect the bioavailability and activif/the nutrients. Consumption of green leafy vabkdts improves
the nutrient quality of cereal based diets, althotige bioavailability of vitamin A as well as irés low [7]. Cow
pea leaves are consumed in atleast 18 mesinin Africa, and 7 countries in Asia amtide pacific. In
many parts of Africa, cowpeas are among tthe three or four leaf vegetables markededl consumed [8].
Cow pea leaves are a good source of soil@enims and minerals. Their protein conteahge from 29%
to 43% on adry weight basis, with the leigmitrogen content in younger leaves. Then icontent of
cow pea leaves is 20.1 mg per 100 g andiural content is 290 mg per 100 g. SimilarlgnBal gram
leaves are a very rich source of iron (23.8 mgjs therefore highly beneficial in the treatmentiroih deficiency
anemia. Young Bengal gram leaves are also eatenca®ked vegetable green in certain parts of thedwand
could be a useful source of dietary nutrients, esfig in malnourished populations [9].

But all these foodstuff contain anti nutritionatfars i.e. soy contains tannins, wheat containiptagid, and leaves
contain high amount of oxalic acid etc. These antritional content hinder the absorption of mangrients. So,
different processing techniques are required taedese the anti nutritional content of these ingnedi and to
increase the availability of nutrients. Maltingaigrocess in which grains are allowed to germinatkthen quickly
dried in a kiln before the plant has a chance Hlig fievelop. In this malting process some of thedt in the grains
is degraded into sugars, protein quality and dibiisg is improved and the content of riboflavinjacin, and
vitamin C is increased and the content of antiiants is reduced [7]. It enhances riboflavin, niaand ascorbic
acid content of wheat [10]. As judged by an imovinethod, the availability of iron and zinc impeavseveral fold
on malting by reduction in phytin phosphorus on tingl [11]. Another processing treatment, fermeotati
influences the nutritional quality of foods in amiper of ways, e.g. increase in energy density anckase in the
amount and bioavailability of nutrients. Fermematiof cereal gruels can improve protein digestiili7].
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Fermented foods improve digestion, they restttre proper balance of bacteria in the lgetmenting foods
increases the vitamin content and also helps torblike nutrients.

So the persist study for developing Suppleargnfoods with the mixing of Wheat, Ric8py and Green
leafy vegetables was planned by keeping icertesic parameters in mind like developeddpcts should
have high nutrient content, high bio avalighiand low cost. The objectives of study wassfollows:

. To conduct nutrient analysis of cow pea leavesEental gram leaves.

. To reduce the fiber content of Bengal gram leaves@ow pea leaves by using different processingrigcies.

. To develop supplementary foods by mixing of cete8bya flour + Bengal gram leaves and Cow pea kave
To conduct the sensory evaluation and nutrienlyaisaof developed recipes.

. To evaluate nutrient density, nutrient content eost of the developed foods.

ghwNPE

MATERIALSAND METHODS

Procurement of material Cowpea leaves was procured from Durgapura Ajual institute, Jaipur and
Bengal leaves was cultivated in K.V.K, Banasthhliversity. Rice, wheat and Soya were procurednfiocal
market of Banasthali.

Processing of soy, rice and wheat

SoyFirstly Blanching of soy was done to remoaeti nutritional factor and the unpleasardvdéir of soy.
Then sun drying was done and after thamrflwas made.

RiceWhole rice was grind finely.

WheatMalting of wheat was done by as follows:

Collection of raw wheat

Washing of wheat

|

Wheat was soaked in water for 24 hrs

A\
Water was changed in every 6 hrs

A\
Wheat was kept in muslin cloth for 3-5 days

A\
Water was sprinkled after every 4 hrs

N .
After germination drying was done in sun

V
Wheat was milled in fine flour
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Cowpea and Bengal gram leavBsth types of leaves were blanched in hot watefl 5ominutes and then they were
sieved through filter to reduce its fiber contekd. high fiber content increases the bulk to diat #rus decrease the
intake of supplementary food.

Food Product Development Home based recipes were selected which could biehed suitably to meet the
objective of this experimentation. The criteria se#lection were easily availability of ingredientgmmonly
consumed by local people, low in cost. Keeping ttadl consideration in mind ten products vBhakar wadi,
Bhakri, Halwa, Namakpara, Pua, Rings, Vegetapakodi, Chana murmura premix, Murmura moatgl
premix, Suji groundnut premix, Suji ki khepremix were standardized and developed in ftadmbratory of
Food Science and Nutrition of Banasthali ursitgrand their compositions are shown in table nd-a&ur variant
of different recipes were prepared i.e standardamg A, variant B, variant C. In all the varianRice flour (10 g),
wheat flour (10 g), Soy flour (10 g), Cow peeaves (5 g), Bengal gram leaves (5 g) incorpdrateept
standard but in variant A ingredients were inoogped in unprocessed form, in variant B insteadaof wheat
flour malted wheat flour was incorporated, and amiant C fermentation of wheat flour dough was dbyeadding
curd at 37C for 6 hours.

Sensory evaluation The sensory evaluation of different recipes wengied out by using nine-point Hedonic rating
scale through 15 semi- trained panel members seldxnt triangle difference test. Appearance, tdstéure, odour
and overall acceptability were different attributemsidered for evaluation. The scale for differatttibutes were:
Liked Extremely (9), Liked very much (8), Liked merdtely (7), Liked slightly (6), Neither liked ndisliked (5),
Disliked slightly (4), Disliked moderately (3), Dilsed very much (2), Disliked extremely (1).

Nutrient analysis Nutrient analysis was done using standard methddd@AC [12]. Moisture content was
determined by drying flour of raw leaves in an ow&r80C for 24 h and is expressed in percentage basisleCr
protein was determined by the MicroKjeldahl methaing 6.25 as the conversion factbon was estimated by
Wong’s method as given by Ranganna [13&lcium by titrametric estimation was determingdftllowing the
AOAC methods (1980).

Statistical Analysis Data were expressed as mean (X), standard deviéipnThe database was created in
Microsofts Excel. Data analysis was by SPSS verst (SPSS Inc.).

RESULTSAND DISCUSSION

Nutrient analysis of cowpea and bengal gram leaxexe shown in table no 1. The results indicate ttiaimoisture
content in cowpea leaves was 88.24 g/100g and imy&@egram leaves was 72.20 g/100g. Whereas, proteitent
in cowpea leaves was found 3.159/100g and in Beggam leaves was 5.80g/100g. On the other hand,
micronutrient analysis revealed that calcium coniercow pea leaves and Bengal leaves were 287.806g and
337.56mg/100g respectively. Whereas, iron contentow pea leaves was 19.74mg/100g anderigal gram

leaves was 22.34mg/100g.
Table: 1 Nutrient content of fresh Cow pea leaves and Bengal gram leaves

Moisture (¢100¢) | Protein (¥100¢) | Calcium (m¢100¢) | Iron (m¢/100¢)
Cow pea leaves 88.24+0.70 3.20+0.22 287.33+6.09 .53#9.54
Bengal gram leaves 72.20+0.26 5.87+0.21 337.8p+2. 22.23+0.65

Sensory evaluation The mean scores of different sensory parametevargius recipes developed by incorporating
rice, wheat, soya, cowpea leaves and Bengal grawveseare shown in table no 2. On the basis of bvera
acceptability scores of different recipe it wasrfduthat standard scored highest and among the traeants,
variant B (incorporated with malted wheat flour)samost acceptable and variant A (incorporated witbrocessed
flour) was least acceptable. It was observed thegetable pakodi was most acceptable recipe follole&ua,
Namakpara, Suji ki kheer, Chana murmura premix,kBh&adi, Bhakri, Rings, Murmura moong dal pren8ji

ka halwa in terms of mean score of overall accejialOn the basis of sensory evaluation nonehefincorporated
product was disliked by the panel members. Thusritbe said that the entire product can be gigadily.
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Cost analysis The costs per serving for different recipes werewshin table no. 3. Cost of all the products were

Table: 2 Sensory evaluation scor es of different recipes

| Appearance | Taste | Texture | Odour | Overall acceptability
Bhakar wadi
Standard 8.10+0.91 8.15+0.87 8.10+1.02 8.10+0.91 3540.74
A 6.60+1.78 6.50+1.90 6.50+1.84 6.30+1.89 6.40+1.84
B 6.95+1.8. | 6.55+1.7. | 6.70+1.8 | 6.65+1.8 6.85+2.0i
Cc 7.20+1.43 7.50+1.43 7.25+1.40 7.15+1.8B9 7.15+1.84
Bhakri
Standard 8.20+0.83 8.30+0.86 8.05+0.82 8.15+(.93 2518.85
A 6.55+1.66 6.25+1.65 6.50+1.6/ 6.20+1.82 6.20+1.90
B 6.55+1.09 6.45+1.09 6.50+0.88 6.40+1.18 6.55+0.99
C 6.75+1.0t | 6.55+1.0¢ | 6.75+1.3: | 6.60+1.0! 6.85+1.1:
Namakpara
Standard 8.20+0.61 8.10+0.91 8.10+0[71 8.10+0.85 1548.74
A 7.20£1.54 7.05+£1.39 7.15+¥1.76 7.15+1.}Y8 7.35+1.38
B 7.15+1.46 7.10+1.11 7.15+1.81 7.00£1.48 7.35+1.13
C 7.35+1.38 7.45+1.19 7.25+1.1 7.50£1.p7 7.70£1.08
Pua
Standar | 8.45+0.6( | 8.45+0.7' | 8.50+0.7¢ | 8.50+0.7! 8.40+0.7!
A 7.65+0.87 7.60+1.04 7.60+0.99 7.60+1.04 7.60+0.99
B 7.35+1.03 7.35¢1.18§ 7.30+£1.12 7.30%1.17 7.30£1.12
C 7.35+1.18 7.40+1.23 7.45+1.31 7.25+#1.p5 7.45+1.31
Rings
Standar | 8.15+0.9( | 7.90+1.0: | 8.05+0.8t | 7.65+1.4 8.05+0.7!
A 6.85+1.4¢ 6.10+1.5! | 6.35+1.6¢ | 6.1041.71 6.45+1.5!
B 6.75+1.71 6.10£1.61 6.65+1.49 6.40+1.60 6.55+1.46
Cc 6.20+1.88 6.10+1.61 6.20+1.73 6.15+1.p2 6.25+1.71
Suji_ka Halwa
Standard 8.70+0.47 8.50+0.94 8.55+0.82 8.60+(0.82 7040.57
A 6.20+1.7( | 5.80+1.6( | 6.10+1.7- | 5.95+1.7I 6.10+1.6¢
B 6.35+1.22 5.85+0.9§ 6.40+1.23 6.35+1.42 6.40+1.23
C 6.30+1.68 5.60+1.53 6.10+1.94 6.15+1.p8 6.00+1.83
Vegetable pakodi
Standard 8.30+0.73 8.35+0.18 8.20+0[76 8.25+(.78 3540.74
A 7.50£1.05 7.45+1.04 7.40+1.14 7.40+0.99 7.40£1.04
B 7.70+1.0{ | 7.75£1.0t | 7.75+1.0¢ | 7.75+1.0: 7.80+1.0!
Cc 8.00+1.12 7.75+1.01 7.80+1.10 7.80+1.15 7.85+1.13
Chana murmura_premix
Standard 8.30+0.65 8.20+0.49 8.10+0.64 8.05+(0.68 15480.74
A 7.10+0.78 7.00+0.9] 7.10+0.85 6.95+0.82 7.05+0.75
B 7.45+0.75 7.35+0.87 7.15+0.98 7.25+0.85 7.30+0.80
C 7.30+0.57 7.20+0.89 7.10+0.78 7.15+0.f4 7.10+0.85
Murmura moong dhal premix
Standard 8.10+0.96 7.70+1.03 7.65+1.38 7.65+1.18 7041.26
A 6.65+1.30 6.65+0.87 6.80+1.10 6.90+0.96 6.75+1.11
B 6.45+1.35 6.35+0.93 6.65+0.98 6.85+0.93 6.45+1.05
C 6.50+1.27 6.35+1.18 6.65+1.03 6.95+0.82 6.40+1.56
Suji ki kheer premix
Standard 8.55+0.51 8.45+0.91 8.40+0.68 8.55+0.51 5540.51
A 7.60+0.68 7.00+0.72 7.15+0.58 7.15+0.58 7.20+0.52
B 7.65+0.58 7.25+0.71 7.45+0.60 7.35+0.f4 7.45+0.54
C 7.50+0.68 7.05+0.6§ 7.20+0.69 7.15+0.f4 7.15+0.58

with in the range of Rs 1.50 for Chana murmura pxdmRs 4.78 for Suji ka halwa. So it can be codeld that the
entire developed product were low in cost with aghuof energy and nutrient.

Table: 3 Cost analyses of different modified recipes

Bhakar . . Suji ka | Vegetable Chana Murmura Suji ki
Products Wadi Bhakri | Namakparg Pua Rings Halwa Pakodi Murmgra Moong_DaI Khee_r
Premix Premix Premix
Cost (INR)/ | 395 | 301 2.08 260 293 478 2.98 1.50 1.98 3.2
Serving
400
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Table: 4 Nutritive value of different recipes

| Energy (Kcal)| Protein (g Calcium (mgd)  Iron (mg)
Bhakar wadi
Standard 373.94 4.56 109.77 8.90
A 461.84 9.60 185.47 8.96
B 463.7¢ 8.9¢ 194.7° 14.5¢
C 469.74 9.91 209.67 14.57
Bhakri
Standard 310.21 6.27 43.82 2.61
A 402.61 10.59 141.72 8.71
B 410.55 10.50 145.72 11.71
C 418.6: 10.9( 156.6: 12.7¢
Namakpara
Standard 349.45 8.98 41.77 2.04
A 394.45 12.52 145.42 8.79
B 439.75 13.01 148.57 9.01
C 446.45 13.36 160.27 8.81
Pua
Standar 211.4¢ 4.97 21.8¢ 2.0Z
A 303.85 9.29 119.74 8.12
B 306.50 9.20 129.74 10.12
Cc 309.81 9.60 134.64 12.14
Rings
Standar 382.3¢ 5.7¢ 15.8¢ 1.8¢
A 473.2¢ 7.7C 121.0¢ 8.37
B 475.61 10.70 112.31 8.65
C 478.34 10.77 135.99 11.39
Suji ka Halwa
Standard 243.70 3.02 6.80 0.47
A 334.7( 7.6¢ 111.1( 7.28
B 337.48 7.87 114.46 7.58
C 340.70 7.99 126.00 7.25
Vegetable pakodi
Standard 153.34 7.18 90.80 2.07
A 240.04 9.91 142.50 8.24
B 241.9¢ 10.5( 157.9( 8.21
C 247.94 10.81 172.80 8.23
Chana murmura_premix
Standard 149.30 5.02 42.34 2.53
A 241.40 9.30 127.34 8.49
B 243.00 9.67 129.84 8.32
C 247.40 9.61 142.24 8.50
Murmura moong dhal premix
Standard 169.06 6.46 17.56 1.76
A 262.36 8.90 115.26 7.79
B 266.98 9.18 129.35 7.73
C 268.36 9.03 130.16 7.81
Suji ki kheer premix
Standard 162.48 2.71 6.32 0.43
A 250.32 7.37 110.62 7.19
B 259.02 7.87 113.98 7.59
Cc 287.52 7.68 125.52 7.70

Nutritive value

Nutritive value of different recipes prepared bgamporating rice, wheat, soyflour and Bengal graowpea leaves
at various levels were shown in table 4. Energyteanof all the food preparations of standard \dhfrem 149.30
Kcal of Chana murmurapremix to 382.35 Kcal per serving wfigs. Protein content of standards was highest in
namakpara(8.98 g/ serving) and lowest suji ki kheerpremix (2.71 g/serving). Calcium content in stadda
ranged between 6.32 g suji ki kheer premixo 109.77 g per serving inhakar wadi In standards, highest iron
content was found irbhakar wadi(8.90 g/ serving) and minimum isuji ki kheer(0.43 g/ serving). After
incorporating unprocessed and processed formsef wheat, soy flours and Bengal gram, cowpea Eavevas
found that energy content was increased maximubmakar wadii.e. 469.74 kcal/serving (variant C) and minimum
in vegetablepakodii.e. 240.04 Kcal/serving (variant A). Protein camit was increased highestramakparai.e.
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13.36 g/serving (variant C) and lowest #uji ki kheer premix i.e. 7.37 g/serving (variant A). Whereas,
micronutrients were also increased i.e. calciumiemcontent was highest bhakar wadii.e. 7.37 mg/serving and
14.57 mg/serving respectively in variant C but letvealcium and iron content was foundsisji ki kheempremix i.e
110.62 mg/serving and 7.19 mg/serving respectivelyariant A. So it can be concluded that fermenfledr
increased energy, protein and micronutrients cardgéwlifferent recipes in comparison to malted onas lowest
content of these nutrients were prevalent in varane in unprocessed forms of flour.

CONCLUSION

It can be concluded that developed products woeltiédpful for local population because Bengal gteaves and
Cow pea leaves are available easily and also e Product development by Bengal gram leaveandpea
leaves through mixing them with Soy flour and wstaple cereals like Wheat and Rice may be benkfiarevent
PEM due to its higher nutritive value and it canblemeficial for children to prevent them from matition. As all

the products were organoleptically acceptable,ienttrdense and low in cost. Thus it can act asregea in
combating the various problems prevalent duringyeaariod of life.
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