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ABSTRACT Adequate complementary feeding of infants with home based foods from the age of six months, while
continuing breast feeding is crucial to prevent malnutrition. Thus, there is a need to popularize low cost complementary
foods. Partially defatted peanut flour (DPF) is a cheap underutilized by-product of peanut after oil extraction with a
high nutritional profile. Two value added products namely, Matthi and Seviyan incorporating 10 per cent partially
defatted peanut cake flour (DPF) and one per cent fenugreek leaves powder (FLV) were developed. The nutritional
analysis of the products revealed a significant increase in the proximate composition especially protein which was
found to be 16.58 and 23.49 per cent, fat was observed to be 18.06 and 20.92 per cent, fiber was 1.43-2.94 per cent
and energy was found to be 495.56 and 471.24 Kcal in the value added Matthi and Seviyan respectively. Mineral
composition like iron, calcium and zinc also increased in the fortified products. Higher percent of invitro protein
digestibility and higher amino acid profile was observed in the fortified products compared to the control which
were not fortified. Hence, the study revealed that the value added products prepared using partially defatted peanut

flour and powdered fenugreek leaves can be a promising solution to eradicate malnutrition.

INTRODUCTION

Nutrition of infants and young children is
critical for their survival, cognitive devel opment
and growth not only during the childhood but
for ahealthy future. The treatment of malnutri-
tion, aswell asits prevention, among under five
children requires consumption of nutritious
food, including exclusive breastfeeding for the
first 6 months of life and in combination with
complementary foods thereafter till at least 24
months of age. With proper nutrition, provision
of hygienic environment and access to timely
preventive measures likeimmunization, vitamin
A supplementation etc. aswell asgood prenatal
care and child spacing is essential for healthy
growth and development (Asfaw et al. 2015).
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Poverty and food insecurity seriously constrain
accessibility of nutritious diets, including high
protein quality, adequate micronutrient content
and bioavailability, macro-minerals and essen-
tial fatty acids, low anti-nutrient content and high
nutrient density. Hence, popularization of low
cost nutritious food particularly for vulnerable
groups like infants, young children and adoles-
cent girlsisof maor concern.

Peanut meal, an underutilized by-product | eft
after oil extraction is arich source of protein.
Peanut meal can be dried and ground in aflour
form that can be added to various daily con-
sumed foods (Zhao et al. 2012). Peanuts have a
desirable fatty acid profile and arerich in vita-
mins, minerals and bioactive materials. Peanut
flour whichismost commonly used for fortifica
tion contains protein ranging in between 47-55
per cent which contributes to a good amount of
protein. Peanut flour has also been used to re-
place animal protein in a variety of products.
The cake contains 52.75 per cent protein, 14-25
per cent of carbohydrates, 11 per cent crude fi-
ber and 4-6 per cent minerals(Bansal and Kochhar
2014).
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Defatted groundnut flour produced from
cake blends easily and enhances or enrichesthe
nutritive value of wheat flour and other cereal
flour (Purohit and Rajyalakshmi 2011). The de-
fatted groundnut flour, an underutilized by-prod-
uct of groundnut processing, has potentials to
be used in food system as low fat groundnut
concentrate to be used extenders in meat pro-
cessing, in production of beverages, fermented
products, composite flours and protein supple-
ments of bakery products and weaning formula-
tions. Hence, the present paper deals with the
development of value added products using
partialy defatted peanut cake flour along with
small quantities of powdered green leafy vege-
tables to enhance their nutritional profile so as
toimprovethenutritional status of malnourished
by introducing in various nutritional feeding
programmes.

Objectives

The paper aimsfor the development of value
added traditional Indian snackslike Matthi and
Seviyan using partially defatted peanut cake
flour and powdered fenugreek leaves and de-
tails the enhancement of the nutritional profile
of the products using standard procedures. The
main aim isto eradicate mal nutrition among the
poor communities using cheap sources of high
protein ingredients in everyday food.

METHODOLOGY
Formulation and Development of theProducts

Formulation of two different products was
based on standard procedures. Basically two
treatmentsthat is Control (without peanut flour
and fenugreek leaves powder) and test sample
for two salty snacks Matthi and Seviyan were
prepared by the incorporation of defatted pea-
nut cake flour and fenugreek leaves were based
on different acceptance studies from previous
literatures (Bansal 2013). The basic ingredient
for Matthi was wheat flour and in the case of
seviyan it was gram flour. Asthe study is based
on development of high protein products, the
basic ingredient used for all the products was
replaced with cereal-pulse mix flour. Pulseflour
wastaken in one-third amount of cereal flour in
Matthi. Pulseflour wasthe main ingredient and
wheat flour was taken in one-third amount of
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pulse flour for the preparation of seviyan. This
mix was replaced for themain ingredient that is
wheat flour listed in the standard procedure.
Wheat flour was used as a cereal source and
chickpea flour was used as a pulse source.

The basic ingredients for the development
of value added products such as flour and sea-
sonal green leafy vegetableswere procured from
thelocal market of Ludhianainasinglelot. The
greens used here was fenugreek leaves. Good
quality peanuts without any damage were pur-
chased. They werethen roasted and de-skinned.
The residual cake was then collected after the
oil extraction which was done from the local
markets of Ludhianaand further dried in the hot
air oven at 65°C for half an hour. It wasthen later
ground to fine powder. Fenugreek leaves were
dried in atray drier at 60°C for 5-6 hours (con-
stant weight wasachievedinthistime). Thedried
fenugreek leaves were ground to fine powder
and stored in separate airtight containersto pre-
vent lumping or infestation. The standard reci-
pes used for the development of the products
aregiven below:

1. Matthi- Refined wheat flour (100g), car-
om seeds and salt (1/2 tsp) were mixed
with 7g of dalda thoroughly to prepare
stiff dough using very little quantity of
water. Small balls were rolled out, flat-
tened, pricked with fork and deep friedin
ail.

2. Seviyan- Soft dough was prepared us-
ing 100g of chickpeaflour, ateaspoon of
salt, water and 5ml of oil. The dough was
then extruded out using a seviyan ma-
chineinto hot oil and deep fried.

Control samples for both the products were

prepared using cereal pulse mix asshowninTa
ble 1. Test samples for both the products were
developed using 10 per cent peanut cake flour
and 1 per cent of fenugreek |eaves powder.

Sensory Evaluation of theValueAdded Products

Theready-to-eat value added products were
prepared inthe Food L aboratory of Department
of Food and Nutrition, Punjab Agricultural Uni-
versity, Ludhiana. Each of the two developed
ready-to-eat value added products for malnour-
ished children was prepared fresh, coded ran-
domly and compared treatment wise by ten
trained panelistsincluding the faculty of depart-
ment of Food and Nutrition of Punjab Agricul-
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Table 1: Composition of value added products Matthi and Seviyan using DPF and FLP

Treatments Ingredients for the value added products with DPF and FLP(g)

Wheat flour Chick pea flour DPF FLP
Control 75 25 - -
Test sample - Matthi 67.50 22.50 10 1
Test sample -Seviyan 22.50 67.50 10 1

"DPF- Partially defatted peanut cake flour, FLP- Fenugreek leaves powder

tural University inthe agerange of 45to 55 years
using 9 point hedonic scale for different param-
eters such as appearance, colour, texture, aro-
ma, taste and overall acceptability (Larmond
1970). The sensory evaluation was conducted
between 11 amto 12 pm whichisregarded to be
appropriate to get best results. Water and plain
crackers were provided to the panelist so asto
clear their taste buds after each sample.

Nutritional Analysisof theValueAdded
Products

The developed value added products both
control and test samples were then subjected to
nutritional analysisfor proximate composition,
mineral, vitamin and amino acid content using
standard procedures. Invitro protein digestibil-
ity was also analysed. Both the control (without
peanut flour and fenugreek leaves powder) and
the test samples were analysed so as to com-
parethe differencein the nutritional profile.

1. Proximate Composition - Proximate com-
positeslike Maisture, Crude Protein, Crude
Fat, CrudeFiber, CrudeAsh, Carbohydrates
and Energy were analysed using standard
proceduresrecommended by AOAC (2000).

2. Total Minerals - Elements namely iron,
calcium, zinc and phosphorus were estimat-
ed using atomic absorption spectropho-
tometer (AAS, Varian model) after wet di-
gestion (Piper 1950).

3. Vitamins — Ascorbic Acid was analysed
using standard procedures given in AOAC
(2000) and Beta carotene was estimated by
column chromatography method as ex-
plained by Rangana (1995)

4. Invitro Protein Digestibility - It was car-
ried out by analyzing the nitrogen content
by macro kjeldahl method. Thedigestibili-
ty co-efficient of the protein was determined
by subtracting theresidual proteinfromthe
initial protein on the basis of 100g of the
sample. (Akeson and Stachman 1964).

5. AminoAcids- Amino acidslike Tryptophan
(Concon 1975), Methionine (Horn et al.
1946) and lysine (Carpenter 1960) as modi-
fied by (Booth 1971) were analysed.

6. Anti Nutritional Compostion- Phytin phos-
phorous was analysed using the procedure
suggested by Haug and Lantzsch (1983),
Tota phenols(AOAC 2000), Tannin (Ranga:
nna 2001) and Aflatoxins from the samples
wereextracted by themethod of Barabal ok et
al. (1975) and further detected using the Pres-
sure Mini Column methods (PCM) recom-
mended by Sashidhar et al. (1989).

Satistical Analysis

The nutritional analysis scores were analy-
sed using paired t-test. The valuesare expressed
asMean+SE (Standard error)

RESULTS

Sensory Evaluation of theValueAdded
ProductsUsing Defatted Peanut Cake
Flour and Fenugreek L eaves Powder

Highest acceptable sensory scores were
observed for the control products without the
incorporation of peanut flour and fenugreek
|eaves powder. Significant differencein the scores
of control aswell as value added products were
not observed. In case of Matthi, the control sam-
plereceived amean overall acceptability score of
7.90whilethevaue added samplereceived ascore
of 7.18 whilein the case of Seviyan, control sam-
plereceived amean overall score of 7.68 and val-
ueadded samplereceived 7.48.

Nutritional Evaluation of theValueAdded
Products

Proximate Composition

The proximate composition of both the con-
trol and test products were analysed and is pre-
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sented in Table 2. Theincorporation of partially
defatted peanut cake flour and powdered
fenugreek leaves to matthi and seviyan signifi-
cantly increased the proximate composition of
the products except in the case of carbohydrate
content. The moisture content increased signif-
icantly (p<0.01) in the case of matthi. Although
there was an increase in the moisture content of
seviyan, it wasfound to be statistically insignif-
icant. A significant increasein the crude protein
content of the products was observed com-
pared to their control dueto the addition of par-
tially defatted peanut cakeflour. The protein con-
tent for matthi and seviyan wasfound to be 16.58
and 23.49 per cent which increased from that of
its control which was only 11.59 and 16.04 per
cent respectively. Significant difference (p<0.01)
in the fat content was also observed in the prod-
ucts. Thefat content increased from 18.86t0 20.92
percent in matthi and from 16.28to 18.06 per cent
in seviyan on the addition of peanut flour. The
fiber content for both the value added products
increased significantly (p<0.01, p<0.05).

A significant decrease (p <0.01) in the car-
bohydrate content of the productswas observed
on the addition of partially defatted peanut cake
flour and powdered fenugreek leaves. The de-
creasein carbohydrate content was found to be
57.18 from 65.52 per cent in matthi and 51.72
from 62.65 per cent in seviyan. Thetotal energy
content of developed value added products in-
creased significantly (p < 0.01). Theenergy con-
tent of matthi increased from 491.67 to 495.56
Kcal and inthe case of seviyan theincreasewas
observed from 469.53 to 471.24 Kcal. Thein-
crease in the energy content can be attributed
by the significant increase in protein and fat.

Amino Acid Profile

Anincreasein the amino acid concentration
was observed on the addition of partially defat-
ted peanut cake flour and fenugreek | eaves pow-
der as depicted in Table 3. Statistically signifi-
cant (p<0.01) increase from 445.09t0540.98 mg
per 100gm in the lysine content of matthi was
observed whiletheincreasein lysine content of
seviyan was non-significant (948.04 to 1016.96
mg/100g). While methionine and tryptophan in-
creased significantly (p<0.01) in both the prod-
ucts on fortification with peanut flour and
fenugreek leaves powder. Methionine content
among the products was highest for seviyan on

Table 2: Proximate composition of developed products on dry weight basis (g / 100 g)

Energy
(Kcal/100g)

Crude Fat Total Ash Carbohydrates

Crude Protein Crude Fiber

Moisture

Products

(by differences)

491.67+0
495.56+0
469.53+0
471.24+0
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Table 3: Amino acid content of the developed products (mg / 100 g)

Products Lysine

Methionine Tryptophan

Matthi (control)
Test (DPF+FLP)
t-value

Seviyan (control)
Test (DPF+FLP)
t-value

445.09+1.098

540.98+0.693
65.929"

948.04+1.170

1016.96+17.634
4.184Ns

125.44+0.822
151.26+0.293
23.318™
133.43+0.110
149.97+0.266
48.952"

158.53+0.176
177.67+0.371
86.588""
180.29+0.035
204.76+0.281
84.513"

Values are expressed as Mean+SE (Standard Error)
“Significant at 1% level (p<0.01)

the addition of partially defatted peanut cake
flour and the increase was found to be 180.29
mg/100g in the control to 204.76 mg/100g inthe
value added treatment. While for matthi the in-
crease was observed from 158.53to 177.67mg/
100g. The tryptophan content increased signif-
icantly (p<0.01) from 125.44to0 151.26 mg/100gin
the case of matthi and the increase in seviyan
wasfrom 133.43t0 149.97 mg/100g.

Mineral And Vitamin Concentration

The productswere analysed for mineralslike
calcium, iron, zinc, phosphorusand vitaminslike
vitamin C and Beta carotene and the compari-
son between the control and value added sam-
plesare presented in Table 4. Significant increase
(p < 0.01) in the calcium, iron and phosphorus
content of the developed products were ob-
served on the addition of partially defatted pea-
nut cake flour and fenugreek leaves powder com-
pared to its control. The calcium content in-
creased from 24.38t0 29.13 mg/100g for matthi
and 50.39 t0 55.04 mg/100g in seviyan whilethe
increase in the iron content of matthi was from
2.52t04.18 mg/100g and 3.14t04.98 mg/100gin
the case of seviyan. The increase in the phos-
phorus content was observed to be from 122.38
to 132.57mg/100g in matthi whileadecreasefrom

NS- Non Significant

141.09 to 131.68 mg/100g in seviyan was ob-
served after the addition of partially defatted
peanut cake flour and fenugreek leaves powder.
While in the case of zinc, although only slight
increase was observed in both the value added
products, the increase was found to be statisti-
cally significant. Theincrease (p <0.01) in zinc
content of matthi wasfound to befrom 1.18mg/
100gin control to 1.49 mg/100g in the val ue add-
ed samplewhiletheincrease (p <0.05) in seviyan
wasfrom 1.33to 1.59 mg/100g.

The vitamin C and beta carotene content
reduced significantly on fortification of the prod-
ucts. The vitamin C content of matthi reduced
significantly (p<0.01) from 0.24 t0 0.12 mg/100g
and the significant reduction (p < 0.05) was
found to be 0.81 to 0.54 mg/100g. In a similar
way, the B-carotene content of both matthi and
seviyan reduced significantly (p< 0.01) from 21.99
t020.21 mg/100g and 91.73t0 85.79 mg/100g re-
spectively. The reduction may be dueto the pro-
cessing of raw materials.

Invitro Protein Digestibility

A significant (p < 0.01) increasein thein -
vitro protein digestibility was observed in the
value added products matthi and seviyan pre-
pared using partially defatted peanut cake flour

Table 4: Mineral and Vitamin content of the developed products (mg / 100 g) #on fresh weight basis

Products Calcium Iron Zinc Phosphorus Vitamin C# a carotene
Matthi (control)  24.38+0.056 2.52+0.014 1.10+0.015 122.38+0.715  0.24+0.005 21.99+0.032
Test (DPF+FLP) 29.13+0.100 4.18+0.032 1.49+0.024 132.57+0.295  0.12+0.003 20.21+0.059
t-value 71.339™ 89.803" 29.000™ 17.767" 35.000™" 45.463"
Seviyan(control)  50.39+0.047 3.14+0.030 1.33+0.025 141.09+0.962  0.81+0.006 91.73+0.177
Test (DPF+FLP) 55.04+0.33 4.98+0.031 1.59+0.005 131.68+0.284 0.54£0.022 85.79+0.281
t-value 13.014 29.859 8.667* 13.877" 10.000 12.996™

Values are expressed as Mean+SE (Standard Error)
*Significant at 5% level (p<0.05)

**Significant at 1% level (p<0.01)

NS- Non Significant
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and fenugreek leaves powder asshownin Table
5. On the addition of peanut flour in the prod-
ucts, the in-vitro protein digestibility increased
from 42.97 to 60.22 per cent for matthi and 57.89
to 68.69 per cent for seviyan. The increase is
contributed by the addition of partially defatted
peanut cake flour.

Table 5: Invitro protein digestibility (%) of the
developed products

Products In vitro protein digestibility
Matthi (control) 42.97+0.688

Test (DPF+FLP) 60.22+0.280
t-value 49.489™
Seviyan (control) 57.89+0.205

Test (DPF+FLP) 68.69+0.054
t-value 66.540™

Values are expressed as Mean+SE (Standard Error)
“Significant at 1% level (p<0.01)

Antinutritional Composition

The antinutritional composition analysed
were phytin phosphorous, total phenol, tannin
and aflatoxin content of devel oped productsand
is presented Table 6. A statistically significant
increase was observed in the phytate content of
matthi from 81.01 to 84.04mg/100g whilethein-
crease in phytate content of seviyan was insig-
nificant which was found to be from 89.28 to
90.12. With respect to the tannin content, asig-
nificant (p<0.01) reduction in the tannin content
of the value added products were recorded. Tan-
nin content reduced from 50.91 to 48.92 mg/100g
and 44.25t0 41.99 mg/100g for matthi and seviy-
an respectively. Total phenolsincreased signif-
icantly (p<0.01) in matthi from 89.99 to 92.22mg/
100g while for seviyan in total phenol content
reduced significantly from 91.85 to 90.26 mg/
100g. Aflatoxin was not detected in any of the
value added products because of the heat treat-
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ments applied to the flour and during the cook-
ing process of product development.

DISCUSSION

Sensory Evaluation of ValueAdded Products
I ncor porated with Partially Defatted Peanut
CakeFlour and Fenugreek L eavesPowder

The control sample of Matthi received a
mean overall acceptability score of 7.90 while
the value added samplereceived ascore of 7.18
on the other hand for Seviyan, control sample
received amean overall score of 7.68 and value
added samplereceived 7.48. Traditional Indian
snack matthi were prepared with peanut flour at
10, 20 and 30 per cent level of incorporation by
Bansal (2013) and observed that it was highly
acceptable with an incorporation of 10 per cent
of peanut flour. Incorporation of ‘ Keerae' (Ama-
ranthus paniculatus) upto 4 per cent level in
products like Mathri and Thalipeeth was found
to be acceptable as reported by Gupta and
Prakash (2011). Kaur eta. (2015) prepared Mat-
thi incorporating dehydrated palak (Beta vul-
garicus L.) and reported that the products were
acceptable at 4 per cent level.

Nutritional Evaluation of theValueAdded
Products

Proximate Composition

An increase in the moisture content in mat-
thi and seviyan may be contributed by the addi-
tion of fenugreek leaves powder. The signifi-
cant increase in the protein content is attributed
by the peanut flour incorporated in both the prod-
ucts. Agarwal and Sharma (2013) noted asignif-
icant increase in matthri fortified with garden
cress seed flour with respect to protein and fat
whilethedifferencein other proximate parame-

Table 6: Antinutritional composition in the developed products (mg / 100 g)

Products Phytin Phosphorus Total Phenol Tannin

Matthi (control) 81.01+1.056 89.99+0.042 50.91+0.015
Test (DPF+FLP) 84.04+0.646 92.22+0.029 48.92+0.442
t-value 7.066" 43.456* * 4.575"
Seviyan (control) 89.28+0.325 91.85+0.064 44.25+0.304
Test (DPF+FLP) 90.12+0.020 90.26+0.072 41.99+0.028
t-value 2.568Ns 13.159™ 6.822"

Values are expressed as Mean+SE (Standard Error)
"Significant at 5% level (p<0.05)

**Significant at 1% level (p<0.01)

NS- Non Significant
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terswerefound to beinsignificant. Matthri when
incorporated with dried green leafy powder
(mint, spinach and carrot leaves) were found to
have high protein content of 7.44 per cent (Ver-
ma and Jain 2012). Significant difference (p <
0.01) inthefat content was observed in the prod-
ucts which were contributed by the oil present
in the partially defatted peanut cake flour and
also by the fat used for frying matthi and seviy-
an. The increase in fiber content can be due to
theincorporation of powdered fenugreek leaves
in the products. Similar observations were ob-
tained with respect to the total ash content of
the value added foods. The decrease in carbo-
hydrate content of both the value added prod-
ucts may be attributed by the addition of partial-
ly defatted peanut cake flour and fenugreek
leaves powder whichislow in carbohydrate con-
tent and on replacing wheat flour by some
amount must have reduced the carbohydrate
content. Similar study conducted by Bansal
(2013) reported that the proximate composition
of matthri, seviyan, panjiri and biscuits in-
creased significantly for all proximate parame-
ters except for moisture and ash.

Amino Acid Profile

The highest amino acid profile was observed
in seviyan which was due to the use of chickpea
flour as the basic ingredient instead of wheat
flour inthe cereal -pul se mix. Significant increase
in the lysine content of matthi was observed.
Compared to the 100 per cent cereal biscuits,
sorghum soy and wheat soy 1:1 ratio composite
biscuits had at least double the protein content
and the lysine content increased by 500-700 per-
cent (Serrem et al. 2011). Khanam and co work-
ers (2013) also reported that supplementary
foods prepared by incorporating soy protein
concentrate, whey protein concentrate along
with green gram dha flour to roasted wheat flour
increased the methionine content significantly
and was more than the recommended pattern
given by FAO/WHO for supplementary foods.
Omwambaand Mahungu (2014) reported acon-
centration of 88-90 per cent lysine content in
Protein-Rich Ready-to-Eat Extruded Snack from
a composite blend of rice, sorghum and soy-
bean flour. Statically significant increase in the
methionine content is due to the addition of de-
fatted peanut cake flour which hasahigh amino
acid and protein profile.

Mineral and Vitamin Concentration

Theincrease in the mineral content of mat-
thi and seviyan is contributed by the addition of
partially defatted peanut cake flour and pow-
dered green leafy vegetables. Similar trend of
increaseinmineralslike calcium and ironin mat-
thi, seviyan, panjiri and biscuits incorporated
with different levels of peanut flour were ob-
served by Bansal (2013). Matthri whenincorpo-
rated with dried green leafy powder (mint, spin-
ach and carrot leaves) were found to have high
iron content of 5.37mg (Vermaand Jain 2012). In
a study conducted by Nailwal (2012), the iron
content in mathi, seviyan and ladoo was report-
ed to be 1.53, 3.40 and 2.98 mg / 100 g with a
calcium content of 44.1, 45.7 and 36.7 mg/ 1009
for mathi, seviyan and ladoo respectively.

Significant reductioninthe vitamin C and 8
carotene was observed for both the products
after fortifying them with peanut flour and
fenugreek leaves powder. This may be due to
the reason that peanut flour is deficient in these
vitamins and replacement of some amount of
wheat flour and chickpeaflour reduced thevita-
min content. Peanut flour required more roast-
ing during preparation dueto which thevitamin
C content must have reduced in all the prod-
ucts. Sadana and co workers (2008) noticed a
considerable increase in the calcium, iron and
beta carotene content of seviyan when fortified
with germinated wheat and soybean flour.

Invitro Protein Digestibility

Theinvitro protein digestibility of the prod-
ucts increased considerably which was statisti-
cally significant (p<0.05) dueto thefortification
of products with peanut flour and fenugreek
leaves powder. In vitro protein digestibility of
raw peanutswas found to be 92.65 per cent (Ab-
dualrahman 2013) while for partially defatted
peanut cake flour it was found to be 98.99 per
cent (Zhao et a. 2012). The authors reported
that the processing of peanut to flour reduces
the antinutritional component which in turnin-
creasesin vitro protein digestibility and protein
availability. Baba et al. (2012) In vitro protein
digestibility of sprouted sorghum fortified with
peanut and cow pea was found to be 96.9 per
cent which was significantly higher than sor-
ghum sprouts (89.9%).
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Antinutritional Composition

Significant increase in the phytin phospho-
rus and total phenols were observed in matthi
whilein the case of value added seviyan signif-
icant increase was observed with respect to to-
tal phenols only. Tannin significantly reduced
in the case of both products after incorporating
peanut flour and fenugreek |eaves powder. The
tannin and phytate content were reduced in com-
plementary foods formulated from the combina-
tion of fermented popcorn, African locust and
bambara groundnut seed flour (ljarotimi and
Keshinro 2013). Phytate and Tannin content
were reported to bein acceptable limitsin three
complementary test gruels devel oped by blend-
ing sorghum (fermented), soybean (boiled and
dehulled) and moderately ripe plantain flour in
different ratios (Onoja et al. 2014). Five nutri-
tious samples of breakfast cereal were produced
by mixing the flours (white rice-Soybean com-
posites with graded levels of defatted coconut
flour) at increasing ratioswere prepared by Ojali
and co workers (2015) and reported tannin com-
positionsin asafelimit range.

Aflatoxin was not detected in the value add-
ed matthi and seviyan. Tanninsand aflatoxin B1
were not detected in the fresh samples of pea-
nut flour based value added products like
fryums, chutney powder, extruded snacks, noo-
dles, biscuitsand laddoo (Purohit and Rajyal ak-
shmi 2011). Soher et al. (2013) studied the con-
tamination of peanut samples by aflatoxins as
well as in chicken burgers incorporated with
deoiled peanut flour. They noticed that aflatoxin
G1 (AFGL) was absent in all peanut samples;
whereas, trace amounts of aflatoxin G2 (AFG2)
was detected and recorded 0.170, 0.905 and 0.760
mg/kg, respectively for three samplesout of five
of the burger which was contributed by the
growth in chicken meat.

CONCLUSON

Two Indian traditional value added products
namely Matthi and Seviyan prepared using ce-
real-pulsemix, partially defatted peanut cakeflour
and fenugreek leaves powder were highly ac-
ceptable. For salty snackslike Matthi and Seviy-
an partially defatted peanut cake flour was add-
ed at a concentration of 10 per cent. Sensory
evaluation of products prepared using peanut
flour and different proportion of powdered
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fenugreek leaves revealed that the acceptable
level of fortification of fenugreek leavespowder in
Matthi and Seviyan was found to be 1 per cent.

Nutritional analysisof thetest sampleto that
of control revealed astatistically significant in-
creasein all the proximate componentslike pro-
tein, fat, fiber and energy except carbohydrates.
An increase in minerals like calcium, zinc and
iron was also observed but there was adecrease
in phosphorus content in all the products. Ami-
no acidslikelysine, tryptophan and methionine
increased significantly due to the addition of
peanut flour compared to the control with an
increase in invitro protein digestibility for all
products. Insignificant differenceswere seenin
the antinutritional composition of the products
on fortification with peanut flour and fenugreek
|eaves powder. Thus, on the basis of this present
study, these products are highly recommended
for various supplementary programmes aiming
to eradicate malnutrition among the vulnerable
groups.

RECOMMENDATIONS

From the above paper, itisclear that partially
defatted peanut cake flour can improve the nu-
tritional profilein many products especially with
respect to protein, fat and energy. The paper
recommends extending theincorporation of par-
tially defatted peanut cake flour in other locally
available snacks, sweets, bakery products etc.
Supplementation studies in malnourished indi-
viduals using products prepared incorporating
partially defatted peanut flour with other cereal
flours can also be recommended to know the
efficacy of these value added products.
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