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ABSTRACT:

The soybean, otherwise known as ‘vegetarian meat’ is a staple in many cultures around the
world since the time of immemorial. The process of "defatting” or removing the oil from soy
flour ultimately produce soya chunks which contain outstanding amount of protein. The
objectives of the present endeavour was to develop Nutririch cakes with soya chunk flour and
their quality evaluation. Three different types of cakes were formulated by incorporation of
different ingredients in different proportions such as wheat flour(whole), soy chunk flour,
jaggery, curd, oil, cardamom powder, baking soda, and baking powder. The quality of the
developed cakes were evaluated by using sensory evaluation and observing the self life of the
product. The overall acceptability of Cake-1 was found to be the best according to the score
of sensory evaluation with 13.43g protein, 19.95g fat, 41.91g carbohydrate, 390.55kcal
energy, 114.31mg calcium, 55.18mg phosphorus, and 8.67mg iron per 100gm of product.
Self life of the developed cakes was also found to be 4-5days. Comparative cost analysis
showed the experimental cakes were less expensive than the market available cakes. Thus it
can be concluded that developed soy Chunk flour cakes which are rich in protein,
antioxidants and phytonutrients can be used as a food supplement at food service centres for
children, adolescent girls, pregnant and lactating mothers to address triple burden of
malnutrition.
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INTRODUCTION:

With the changing landscape of Indian society, food preferences are quickly transforming
from traditional fare to instantly available ready-to-eat foods. Mostly bakery products are
taking toll now-a-days among the instant foods because of its self life, taste alteration and
value addition. Food preferences and lifestyle of present generation also plays a significant
role for prevalence of malnutrition not only among children but also among adults and
elderly. So protein supplementation is essential for mitigating the triple burden of
malnutrition from the society.
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According to the Indian Market Research Bureau, more than 80% of Indians are reportedly
protein-deficient, and the most recent National Sample Survey shows that per capita protein
consumption in India is dropping in both urban and rural areas(National Protein Day 2021
report). This is a cause for concern, especially in India where a majority of the population
follow either a vegetarian or a flexitarian diet (casual vegetarianism), even plant-based
sources of protein go unnoticed. Compared to non-vegetarian meals, vegetarian diets, in the
opinion of more than 76% of mothers, offer fewer alternatives for foods high in protein. This
makes it difficult to dispel the idea that how to enrich vegetarian diet with enough protein.

According to Dr. Raj Bhandari, a member of the National Technical Board of Nutrition and
Health at NITI Aayog, "Consumption of protein-rich meals and pulses, which are affordable
and naturally available, high in fibre and iron, need to be popularised” (National Protein Day
2021 report).

Soya chunks are otherwise known as vegetarian meat full of polyunsaturated fats, proteins
and omega 3 fatty acids. 100 grams of uncooked soya chunks have 345 calories, 52 grams of
protein, 0.5 grams total fat, 33 grams carbohydrates and 13 grams dietary fibre. They are also
rich in calcium and iron while providing no extra sugar or sodium to the body.

It also promotes faster metabolism and muscle growth. They are excellent for the condition of
the skin, hair, and bones. Akinola et a.l, 2017 found in their study soy chunks effectively cut
harmful cholesterol levels in the body and shield the heart from diseases .1t also helps people
to lose weight by preventing extra fat from building up around their organs. Because the
chunks are high in fibre, the food leave our system more slowly and keeps us full for longer
that is why this is advisable for diabetics.

Thus developing bakery products with soya chunk flour taking into demands of the present
generation will be a better alternative. In the present research an attempt has been made to
prepare ready to eat protein rich cakes with soya chunk flour to address the nutritional needs
of the people at different ends.

METHODOLOGY:

Three different types of Nutririch cakes were developed by incorporating different
ingredients in different proportions, and the nutritional value of cakes for protein, fat,
carbohydrate, energy, calcium, phosphorus and iron were calculated by using corresponding
nutritive values of food stuffs from Indian food Composition Table, ICMR(Longvah et
al.,2017). In the second phase, the quality of the cakes were determined by sensory
evaluation using numerical scoring test, Nine point hedonic scale ,and digestibility test. Ten
panel members were selected for sensory evaluation and written consent for participation was
obtained from the panel members (Sri lakshmi,2015) .
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Tablel.1: Composition of three varieties of Cakes

Sl. No Cakes Proportions Ingredients

1. Cake-1 10:7.5:7.5:7.5:7.5 | wheat flour, Soya powder(chunk), jaggery, curd, oil,
cardamom powder, baking soda, baking powder

2. Cake-2 10:9:6:7.5:7.5 wheat flour, Soya powder(chunk), jaggery, curd, oil,
cardamom powder, baking soda, baking powder

3. Cake-3 11.5:9:6:7.5:6 wheat flour, Soya powder(chunk), jaggery, curd, oil,
cardamom powder, baking soda, baking powder

The proportion of ingredients in the first Cake was 100g wheat flour, 75g soya(chunk)
powder, 759 jaggery, 75¢g curd and 75g 0il(10:7.5:7.5:7.5:7.5). The composition of second
Cake was 100g wheat flour, 90g soya powder, 60g jaggery, 75g curd and 75g
0il(10:9:6:7.5:7.5). And the composition of third Cake was 115g wheat flour, 90g soya
powder, 60g jaggery, 759 curd and 60g 0il(11.5:9:6:7.5:6).

Sensory Evaluation: In a lab setting, sensory properties were evaluated under controlled
circumstances. A professional panellist conducts the testing, noting on a score sheet different
aspects such as appearance, flavour, colour, taste, texture, and general acceptability while
adhering to the sensory characteristics. Ten panellists were chosen for sensory evaluation.
The judges used a scorecard to rate the prepared cakes on a six point hedonic scale for their
appearance, flavour, colour, taste, texture, and general acceptability.

RESULT AND DISCUSSION:

Table 1.2 revealed the nutritive value of cakes per 100gm. It was observed that Cake-3 had a
highest protein content i.e,15.82g/100g,followed by Cake-1 and Cake-2 i.e, 13.43g and
15.37¢, respectively. Lenka et al.(2020) in their study found that cake prepared with only
whole wheat flour as control sample had 5.45¢g of protein. In the present research the protein
content of the cakes were significantly higher because of addition of soya chunk flour.

The fat content of the developed Cake-1 and Cake-2 was 19.95g where as for Cake-3 it
wasl6.27g. The fat content of the cakes developed with chick pea flour by Lenka et
al.(2020) were lower in comparison to the cakes developed in the present research and
within the range of 14.45 to 14.83gm per 100 gm .The fat content of the market available
cakes were significantly higher than the experimental cakes i.e.15.2-20gm/100gm .

Similarly CHO content of the developed cakes ranged between 39.57g to 42.19gm/100gm
which was at par with the cakes developed by Lenka et al(2020). However the energy
contents of the developed cakes were ranged from 379.36 kcal to 400.32kcal but the value
was found to be lower than control whole wheat cake developed by Lenka et al.,2020 i.e,
418kcal and the energy content of market available cakes i.e. 387-424kcal (Lenka et
al.,2020).
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Table:1.2: Nutritive value of all Cakes/100gm
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sl No Proporti_ons of | Protein | Fat | CHO | Energy | Calcium | Phosphorus | Iron
ingredients (@) (@) (@) | (Kcal) | (mg) (mg) (mg)
Cake-1 | 10:7.5:7.5:7.5:7. | 13.43 19.95 | 4191 | 39055 |114.31 55.75 8.67
5
(W:S:J:C:0)
Cake-2 | 10:9:6:7.5:7.5 15.37 19.95 | 39.57 | 400.32 | 124.44 53.69 9.32
(W:S:J:.C:0)
Cake-3 | 11.5:9:6:7.5:6 15.82 16.27 | 42.19 | 379.36 | 132.48 58.22 9.42
(W:S:J:C:0)
Lenka | Control cake 5.45 22.92 | 47.86 | 418.78 | 51.37 - 1.95
et Chick pea flour | 9.65- 14.45- | 37.04- | 323.06- | 89.57- - -
al.2020 | ¢akes 11.77 | 14.43 | 3568 |334.16 |94.80
Market 3-7 15.2- | 54.59 | 387- - - -
Available cakes 20 424

(W- Wheat Flour, S-Soyabean (Chunk) Powder, J-Jaggery, C-Curd, O-Qil)

The experimental soya chunk flour cakes had an unusually high calcium content of 114.31-
132.48 mg, which was almost two times more than that of control cakes and developed chick
pea flour fortified cakes, developed by Lenka et al., 2020 i.e., 89.57mg to 94.80mg.

On the other hand developed soya chunk flour had significant phosphorus concentrations i.e,
55.18mg, 53.69mg, and 58.22mg/ 100gm of cake 1,cake2 and cake -3 respectively.

Equally impressive amounts of iron were also found in these three Cakes, with Cake-3 having
the greatest concentration (9.42mg) of iron whereas Lenka et al., 2020, found only 2.67mg of

iron per 100gm in her studied cake.

Sensory evaluation of Cakes by numerical scoring test

Table 1.3: Mean sensory characteristics of Cakes:

SI. No Characteristics MSe;n Cake-1 | Cake-2 | Cake-3 | P-value
1 Appearance Mean 8.9 8.85 8.45 0.469
SD+ 0.69 1.05 0.86
2 Taste Mean 8.85 8.55 8.65 0.052
SD+ 0.57 0.43 0.74
3 Colour Mean 8.8 8.7 8.8 0.934
SD+ 0.58 0.78 0.71
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4 Flavour Mean 8.8 8.8 8.5 0.666
SD+ 0.78 0.85 0.91
5 Texture Mean 8.75 8.60 8.70 0.921
SD+ 0.88 0.80 0.82
6 Overall Mean 8.78 8.65 8.70 0.0543
Acceptability SD+ 0.63 0.71 0.63

Table 1.3 displays the average values of the sensory evaluation of the various cakes. The
table reveals that mean score of appearance of developed cakes which range from 8.45+0.86
to 8.9+0.69 but cake-1 was found to be more acceptable for appearance in comparison to
others having mean score 8.89+0.69. However statistically it was evident that there was no
significant difference in mean score of appearance of the Cakes.

The mean score of taste for Cake-1 was found to be 8.85+0.57 which was more acceptable in
comparison to other two cakes. Mean score of taste of the developed cakes was ranged from
8.55+0.43 to 8.85+0.57. Statistically significant difference in taste of the cakes at p<0.05
level was found in this study.

It was interesting to note that mean score of colour for Cake-1 and Cake-3 was same i.e.,
8.8+0.58 and 8.8+0.71, whereas for Cake-2 it was 8.7+0.078. However no significant
statistical difference between score of colour of the cakes was found in this study.

The mean score for flavour of Cakes 1 and Cake 2 was 8.8+7.8 and 8.8+0.85. So Cake-1was
found to have better flavour in comparison to Cake-2 and Cake-3.No significant statistical
difference in mean score of flavour of the cakes was found in this study.

The mean score for texture of the cakes were varied from 8.6+0.80 to 8.75+0.88. However
Cake-1 score was higher in comparision to other ones but no statistical significant difference
in texture of the cakes was found in this study.

The mean score for overall acceptability of the cakes were varied from 8.7+0.63 to
8.78+0.63. However Cake-1 score was higher for overall acceptability in comparison to other
cakes so it was found to be the best one. On the other hand a statistical significant difference
in overall acceptability of the cakes was also found in this study.

When results from different researchers were examined, it was found that the scores obtained
by Arab et al. (2010), Hefnawy et al. (2012), Man et al. (2015), Dandachy et al. (2019) and
Lenka et al. (2020) for texture, taste, appearance, and overall acceptability, respectively, were
at par or within the range of the mean score of the present study. It can be concluded that the
developed cakes were acceptable for all of their sensory attributes similar to other bakery
products like bread, cookies, cakes and pastries.

1657 |Page

=0 A JFANS

=
lw International Journal of

Food And MNutritional Sciences
Orcial PubNcation of International Association of Fo. o



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876
Research paper  © 2012 IJFANS. All Rights Reserved,

N

V.
Fig.1. Cake-1 with 10:7.5:7.5:7.5:7.5 (W:S:J.C:0)

Sensory evaluation of Cakes by hedonic scale

The average sensory evaluations of the cake's for colour, flavour, appearance, and overall
acceptability based on Nine point hedonic scale is placed in Figure .2 . Cake-1 was found to
be extremely popular by 65% of the judges, while Cake-2 and Cake-3 were both extremely
popular with 21% and 14% of the judges, respectively. In light of this, it can be said that
Cake -1 was the best from a nutritional quality i.e. rich in protein and phytochemicals and
likes and dislikes as well from overall sensory evaluation point of view.

Sensory evaluation of cakes by Hedonic scale

Fig.2. Sensory evaluation of cakes by Hedonic scale
Digestibility of Cakes

One of the most crucial factors in evaluating any food product is its ability to be digested.
Being best one Cake-1 was supplied to panel members for one week at a rate of 20g per day .
There were no serious complications among the members, such as diarrhoea, skin allergies,
indigestion, etc. So, it can be inferred that the digestibility of developed Cakes made with soy
bean chunk flour can be acceptable and useful for people of all ages.
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To compare the self-life of commercial Cakes and developed Cakes

Table:1.4: Self-life of developed products:

Self-life of Cakes
SI. No Commercial Cakes Developed Cakes
Cake-1 5-6 days 4-5 days
Cake-2 5-6 days 4-5days
Cake-3 5-6 days 4-5days

The Table:1.4 compares the self-life of developed items with products sold commercially.
Commercial Cakes have a self-life of 5-6 days, while developed Cakes have a self-life of 4-5
days. In the development of value-added products with soybeans, similar results were also
noted by Kaur H. & Kaur N.(2019), Sharma D. et al.,(2014), Sivashankari M. et al.,(2021),
and many others.

Table:1.5: To compare the cost with market available Cakes and developed Cakes

Developed Cakes Market available Cakes
SI. No of Cakes Cost of Cost per piece Cost Of_ Market Cost per piece
developed R available R
Cakes (100g) (Rs.) Cakes(1009) (Rs)
Cake-1 14.14 141 25-35 25-35
Cake-2 14.76 1.76 25-35 2.5-3.5
Cake-3 15.67 1.67 25-35 25-35

The cost of developed Cakes and the cost of commercial Cakes are displayed in the table: 1.5.
The price of developed Cakes was Rs. 14.14 for Cake 1, Rs. 14.76 for Cake 2 and Rs. 15.67
for Cake 3per 100gm i.e Rs 1.4 to Rs. 1.7 per piece, on the contrast market-available cakes
cost Rs. 25 to Rs. 35 per 100g, so roughly Rs. 2.5 to Rs. 3.5 each piece. It was found that
market-available Cakes were more expensive than developed Cakes and are around double
the price of the developed cakes.

CONCLUSION:

Soyabean is well known for its nutritional potential since the time of immemorial i.e, from
1000 BC. Presence of antioxidants and phytonutrients along with substantial amount of
calorie, protein , fat, calcium and iron made it more popular and gave it a different identity.
Till now we are in a phase of transition neither free from under nutrition nor from over
nutrition and marching towards hidden hunger which is upcoming silently. Lifestyle has been
changed and people are preferring ready to eat food. At this juncture development of nutri
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rich bakery products with soya chunk flour otherwise known as vegetarian meat is a better
alternative. In the present research three varieties of cakes were developed with incorporation
of different ingredients in different proportions. After nutritional and sensory evaluation it
was found that Cake-1 scored higher for all sensory attributes such as appearance, colour,
texture, flavour, taste, overall acceptability having protein content 13.43gm/100gm which is
almost equal to the protein content of egg. Further Cake-1also content good amount of other
nutrients such as fat 19.95gm, carbohydrate 41.91gm, energy ,390.55kcal, calcium 114.31mg,
phosphorus 55.75mg and iron 8.67mg. Though nutritional contribution in other experimental
cakes were more than Cake-1 but due to its overall acceptability it was considered best and
can be recommended as nutri rich food supplement at anganwadi centres through ICDS for
children, adolescent girls, pregnant and lactating mothers to address the nutrition and health
challenges.
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