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ABSTRACT Namakparas was prepared by substituting refined flour with bajra flour. Different samples prepared
were Type A, Type B, Type C, Type D and Type E in the ratios of (Refined flour: Bajra flour) 100, 75:25, 50:50,
25:75, 100 respectively. Highest energy, protein, carbohydrate, fibre and iron content were observed in Type E
that is, 541 Kcal, 11.6 g, 72.2 g, 1.2 g and 8 mg respectively and in Type B highest Fat (25 g) and calcium content
(42 mg). Namakparas prepared with twenty-five percent of bajra flour (Type B) was most acceptable and analysed
for proximate content and mineral content along with standard namakparas (Type A). Result showed that
namakparas prepared with bajra flour (Type B) was high in protein (14.6+0.5 g), fat (14.6+0.5 g), fibre (0.8+0.3
g), calcium (28.7£0.3 mg) and iron (3.2+0.3 mg) than standard namakparas (Type A).

INTRODUCTION

Pear] millet is small seeded grains, mainly pro-
duced in tropical and semi-arid region in India
and Africa. It is underutilized and lesser known
crop with capability of growing in less water
areas on about 30 million ha in more than 30
countries of five continents viz., Asia, Africa,
North America, South America, and Australia.
India is the largest producer of the pearl millet in
the world and its cultivation is next to rice, maize
and wheat. The major pearl millet growing states
in order of area are Rajasthan, Maharashtra,
Gujarat, Uttar Pradesh and Haryana and these
account for 87 percent of the total area under
cultivation of pearl millet (Rana et al. 2012).

In Haryana, production area under this crop
during 2014-15 of karif or summer crops which
are domesticated plants that are cultivated and
harvested was 383 hectare with total produc-
tion of 670 lakh tonnes and average yield of 1749
kgs/ha (Anonymous 2015). It is cheap and eco-
nomic crop of dual purpose which is used as
food for human, feed for poultry birds and also
dry as well as green fodder for cattle. Pear]l millet
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commonly known as bajra and termed as “nutri-
cereal” due to rich source of energy, carbohy-
drate, protein, fat and ash, besides, is also a rich
source of dietary fiber and minerals (iron, calci-
um, magnesium, potassium etc.) (Abdalla et al.
2009). It is free from major antinutrients but con-
tains variable amount of phytate and polyphe-
nols and different treatments such as soaking,
fermentation, blanching and roasting decrease
the level of these antinutrients (Eyzaguirre et al.
2006; Hithamani and Srinivasan 2014; Lestienne
etal. 2005).

In developing countries, the commercial pro-
cessing of these locally grown grains into val-
ue-added food and beverage products can be
an important driver for economy and to curb
malnutrition, therefore, the objective of this study
to analyze the sensory and nutrient content of
namakparas.

METHODOLOGY
Procurement of Pearl Millet

Pear] millet was procured from Sector-15
Market, Chandigarh.

Processing of Pearl Millet

The clean and healthy grain of pearl millet
was used for preparation of flour. They were
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roasted in a pan and then ground with the help
of electric grinder. Then the ground content was
sieved through a mesh sieve to obtain flour. The
powdered sample was stored in air tight con-
tainer until further use for experiments (Fig. 1).
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Fig. 1. Flow diagram of processing of pearl millet
Source: Author

Biochemical Analysis of Pear]l Millet

Moisture, crude protein, fat, ash, crude fi-
bre, iron and calcium were determined by the
method of AOAC (1980). Phytic acid was deter-
mined by the method of Haug and Lantzch (1983).
Polyphenols was determined by the method of
Singh and Jambunathan (1981).

Standardization and Development of
Namakparas

A standard recipe is one in which the amount
and proportion of the ingredients and method
will consistently produce a high quality prod-
uct. The ingredients are carefully balanced for
the number of servings a recipe has to yield.
Figure 2 depicted flow chart for preparation of

Table 1: Proportion of namakparas
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namakparas and Table 1 depicted different com-
binations of refined flour and bajra flour.

Sensory Evaluation of Namakparas

The developed value added namakparas
was standardised using sensory evaluation tech-
nique with the help of 5 panel members using 9-
point hedonic scale. The developed value add-
ed namakparas along with standard sample was
served to the panel members for sensory evalu-
ation. Most acceptable level of bajra flour in
namakparas was further analysed for its nutri-
ent content.

Refined flour + bajra flour) / Refined flour
¥
Seiving
Addition of salt + Ajwain (1/4 tsp)
+

Addition of hydrogenated fat (20g)
il 4——— Mixing well
Mixed flour

.

Addition of water
'
Dough
Equal size balls
Rolling in round shape

Make criss cross pattern with the help of knife

|

Remove the diamond shape patterns

Deep fry till golden brown

Fig. 2. Flow diagram for preparation of namakparas
Source: Author

Nutritional Evaluation of Namakparas
Nutritive values of all the recipes were cal-

culated using Nutritive Value of Indian food by
Gopalan et al. (2014).

S. No. Ingredients Type A Type B Type C Type D Type E
1. Refined flour 100 75 50 25 -
Bajra flour - 25 50 75 100
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Estimation of Proximate Composition and
Mineral Content of Standard and Most
Acceptable Namakparas

The standard and most acceptable food prod-
ucts out of the ratios were evaluated to assess
proximate and mineral composition as per the
parameters mentioned earlier.

Statistical Analysis

All the obtained data of chemical analysis
and sensory evaluation were statistically ana-
lyzed using Mean, Standard error, Friedman-Test
according to the standard method.

RESULTS AND DISCUSSION

Estimation of Proximate Composition, Mineral
Content and Anti-nutritional Factors of Pearl
Millet

The analysis showed the composition of
bajra in (Table 2). The moisture content of pearl
millet was 12.640.2 percent. The earlier results of
Modu et al. (2005) were quite close to the present
with moisture content of 10.09 to 11.09 percent
in different pearl millet varieties. Sehgal and Ka-
watra (2002) and Anju (2005) also reported a wide
range of moisture content in different pearl mil-
let varieties. Protein content was 9.9+2.8 g. Al-
most similar results in respect to protein content
have been reported by Modu et al. (2005). They
found protein content of pearl millet cultivars in
range of 10.73 to 12.97 percent. Cheik et al. (2006)
studied protein content of 14 pearl millet culti-
vars and reported a range of 8.66 to 17.11 per-
cent. Fat content was 4.24+0.5. Anju (2005) earli-
er reported fat content for different pearl millet
varieties range from 5.03 to 6.31 percent. The
values of fibre content 24+2.6 g in the present

study are in close agreement with 1.96 percent
earlier reported by Anju (2005). Calcium content
was 39.3+1.3 mg and iron 6.7+0.4. Balseiro etal.
(2014), Thilagavathi et al. (2015) and Marmouzi
etal. (2016) reported (6.56 mg/100g, 39.63 mg/
100g and 211 mg/100g) calcium in pearl millet
grain. Whereas Abdalla et al. (2010) and Makt-
oufet al. (2016) reported low value (16-23 mg/
100g) of calcium in pear millet. Abdalla et al (2010)
and Chaudhary (2011) reported higher iron con-
tent in pearl millet varieties ranging from 17.88-
18.65 and 10.30-11.49 mg/100g, respectively. Phyt-
ic acid was 647.840.1 mg and polyphenols
606+0.2 mg per 100 gram.

Table 2: Proximate composition, mineral content
and anti-nutritional factors of pearl millet

Proximate composition Mean (per 100 gram)

Moisture (%) 12.6 0.2
Protein (g) 9.9 £2.8
Crude fibre (g) 2.0 £2.6
Fat (g) 42 +0.5
Ash (%) 23402
Carbohydrate (g) 69
Mineral Content
Calcium (mg) 39.3 £1.3
Iron (mg) 6.7 £0.4
Anti-nutritional Factors
Phytic acid (mg) 647.8 £0.1
Polyphenols (mg) 606 +0.2

Development of Namakparas

Five types of namakparas were developed
from flour of the pearl millet in different propor-
tions.

Sensory Evaluation of Namakparas

Results of sensory evaluation of namak-
paras prepared with bajra flour presented in

Table 3: Mean scores of sensory evaluation of namakparas

Types of namakparas Appearance Colour Texture  Flavour Taste Overall
acceptability
Type A(Rf::100) 8.4+£0.39 8.4+£0.39 8.4+0.39 8.2+0.39 8.4+£0.25 8.4+0.03
Type B(Rf:P::75:25) 7.8£0.58 7.8£0.58 7.8+0.58 7.6+0.51 7.8£0.25 7.7+£0.03
Type C(Rf:P::50:50) 7.8£0.58 7.6+0.31 7.8+0.58 7.8+0.31 7.6£0.25 7.0+0.04
Type D(Rf:P::25:75) 7.0£0.7 7+0.7 7.2+0.48 7.0+0.7 6.6+0.25 6.9+0.09
Type E(P::100) 6.4+0.39 6.4+0.39 6.6£0.24 6.6+£0.24 6.4+0.25 6.4+0.04
Friedman Test 7.176 10.562 6.568 12.578 8.571 16.040
p-value 127 .032° 161 014" 073 .003™

* Significant at 5%
" Significant at 1%
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Table 3 revealed that the overall acceptability of
namakparas ranged from 6.4-8.4. This indicated
that the recipes were found under the category
of ‘liked slightly’ and ‘liked very much’. Stan-
dard namakparas (Type A) exhibit highest scores
for all sensory attributes that is, 8.4+0.39 (ap-
pearance), 8.4+0.39 (color), 8.4+0.39 (texture),
8.2+0.39 (flavour), 8.4+0.25 (taste) and 8.4+0.03
(overall acceptability) as compared to namak-
paras prepared with bajra flour. However incor-
poration of bajra flour in namakparas upto hun-
dred percent level maintains like slightly on the
basis of 9 point hedonic scale. Statistical data
revealed that there was significant difference in
color and flavour at p <0.05 and overall accept-
ability at p <0.01. However no significant differ-
ences were observed in appearance, texture and
taste.

Nutritive Contribution of Namakparas

The data in respect to nutritive values of
namakparas was depicted in Table 4. It was
observed that namakparas, Type A contains 428
kcal energy, 11 g protein, 73.9 g carbohydrates,
20.9 g fat, 0.3 g fibre, 23 mg calcium and 2.7 g
iron. Type B contains 531.2 kcal energy, 11.1 g
protein, 72.2 g carbohydrates, 21.8 g fat, 0.5 g
fibre, 27.5 mg calcium and 4.0 mg iron. Type C
contains 534.4 kcal, 11.2 g protein, 70.8 g carbo-
hydrates 22.8 g fat, 0.7 g fibre, 32.4 mg calcium
and 5.3 mgiron. Type D contains 537.6 kcal, 11.4
g protein, 68.8 g carbohydrates, 23.8 g fat, 0.9 g
fibre, 37.2 mg calcium and 6.6 mg iron. Type E
contains 541 keal, 11.6 g protein, 67.5 g carbohy-
drates, 25 g fat, 1.2 g fibre, 42 mg calcium and 8
mg iron.

Estimation of Proximate Composition and
Mineral Content of Standard and Most
Acceptable Bajra Namakparas

The data in respect to proximate analysis and
mineral content of standard (Type A) and most
acceptable bajra namakparas (Type B) were

Table 4: Nutritive values of namakparas
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depicted in Table 5. It was observed that Type B
has more protein (14.6+0.5 g), fat (14.6+0.1 g),
fibre (0.8+0.3 g), moisture (8.1+0.2 %), ash
(1.940.2 %), calcium (28.7+0.3 mg) and iron
(3.240.3 mg) than Type A (12.2+0.5 g), (12.2+0.3
2), (0.6+0.2 g), (7.6+0.1 %), (1.8+0.4 %), (26.3+0.1
mg) and (2.2+0.5 mg) respectively. However
Type A has more carbohydrate (66.5 g) than Type
B (63 g).

Table 5: Proximate composition and mineral con-
tent of namakparas

Type A Type B

Proximate Composition

Protein (g) 12.2+ 0.5 14.6£ 0.5

Carbohydrate (g) 66.5 63.0

Fat (g) 12.2+ 0.3 14.6+ 0.1

Fibre (g) 0.6+ 0.2 0.8+ 0.3

Moisture (%) 7.6+ 0.1 8.1+ 0.2

Ash (%) 1.8+ 0.4 1.9+ 0.2
Mineral Content

Calcium (mg) 26.3+ 0.1 28.7£ 0.3

Iron (mg) 2.2+ 0.5 32+ 0.3

CONCLUSION

This study has demonstrated that addition
of increasing levels (100%) of bajra flour in the
namakparas affected the quality of sensory at-
tributes and also it contains highest amount of
energy, protein, fat, fibre and iron. The findings
of the present study may help in developing
commercial processing technology for effective
utilization of bajra flour especially for prepara-
tion of namakparas. So it can be inferred from
the present study that the namakparas devel-
oped by using bajra flour were nutritious and
acceptable.

RECOMMENDATIONS

There is a great scope for use and marketing of
value added namakparas vsing bajra and it can
be concluded that bajra can be utilized for achiev-
ing food and nutritional security for nation.

Types of namakparas Energy Protein  Carbohydrate Fat Fibre Calcium Iron

(kcal) g g (8 © (mg) (mg)
Type A(Rf::100) 428 11 73.9 20.9 0.3 23 2.7
Type B(Rf:P::75:25) 531.2 11.1 72.2 21.8 0.5 27.7 4.0
Type C(Rf:P::50:50) 534.4 11.2 70.8 22.8 0.7 32.4 5.3
Type D(Rf:P::25:75) 537.6 11.4 68.8 23.8 0.97 37.2 6.6
Type E(P::100) 541 11.6 67.5 25 1.2 42 8.0
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