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ABSTRACT: In the present investigation, the quinoa bar was prepared by using different proportion of
quinoa and defatted soy flour. In previous studies, various types of quinoa bar was prepared using puffed
quinoa and quinoa flour. The quinoa and soybean contain anti-nutritional factor which gives bitter and
beany flavor to bar which lowers acceptability of bar. Therefore to overcome these problems quinoa and
soybean were treated with chemicals like sodium bicarbonate (2%) and citric acid (1%) solution. The soaked
quinoa and soybean seeds were dried, roasted to reduce traces of anti-nutritional factor and to improve taste
and flavor of quinoa bar. The different formulations were made with variation in defatted soy flour level
from 0, 10, 20, 30 and 40% for T0, T1, T2, T3 and T4 respectively. The prepared quinoa bar was evaluated for
their sensory characteristics and nutritional composition. The result revealed that quinoa bar with 20%
defatted soy flour (T2) secured highest score (8.3) as compared to other bar samples. The prepared quinoa
bar (T2) had 18.1% moisture, 14.5% protein, 2.14% fat, 62.1% carbohydrate, 1.5% ash and 2.2% crude
fiber. The prepared quinoa bar (T2) provide 325.6 kcal/100g energy. It was found that quinoa bar prepared
with addition of defatted soy flour was good source of protein ash and crude fibre. Thus, defatted soy flour
can be successfully utilized as a functional ingredient for preparation of quinoa bar with good nutritional
value.
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INTRODUCTION

Recently, the production and consumption of Ready-to-
Eat foods have increased significantly due to changes in
life style. Because of the increasing consumer demand
for healthy, natural and convenient foods attempts are
being made to improve nutritional values of snack
foods by modifying their nutritive composition (Kotagi,
2011). Food industries developed food products like
nutrition bars due to busy life styles and increasing
demands of consumers for quick sources of good
nutrition and convenience (Izzo and Niness, 2001).
Cereal bars are made up of multiple ingredients
including cereals, legumes, millets, nuts, sugar,
vegetable oil and syrups (Lobato et al., 2011). Now a
days diet based on whole grains are increasing due to
various health benefits of cereals as they are good
source of dietary fiber, antioxidant and vitamins. But
the protein quality of cereals are not good as they are
deficient in lysine. However, the inclusion of legumes
in the diet improves the protein quality of cereals as
legumes are rich in lysine and also the cereal protein

complement legume protein as it is rich in methionine
(Padmashree et al., 2012).
Quinoa is the plant belongs to the Chenopodiaceae
family, having genus Chenopodium. It is an ancient
grain of South America, which is called as a super food
having great demand these days for its outstanding
nutritional and health value (Bhathal et al., 2015;
James, 2009). Quinoa is known to be a pseudocereal of
high nutritional importance and its protein quality is
outstanding, having all essential amino acids which are
deficient in cereals. Quinoa is known to be a gluten-free
grain because it contains very little or no prolamin
(James, 2009), which is another differential factor o
quinoa, hence consumed by celiac disease patients and
used in production of several foods targeted to this
population group (Jacobsen, 2003; Stikic, 2012).
Quinoa contain vitamin C, E, B complex, minerals such
calcium, potassium, iron, magnesium, manganese and
phosphorus, good quality isoflavones (linoleic and
linolenic) and lipids, which give quinoa considerable
antioxidant properties (Miranda, 2012). Quinoa contain
protein in the range from 13.8% to 16.5% (Vega-
Gálvez et al., 2010). The amino acid composition of
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quinoa is similar to rice with higher content in lysine
(4.8 g/100 g) and threonine (3.7 g/100 g) protein, which
is the limiting amino acids in conventional cereals like
wheat and maize (Dini et al., 2004). Due to presence of
superior quality protein in quinoa it is a suitable food
for addressing globally prevailing protein energy
malnutrition (Jancurová et al., 2009).
Soybean is belongs to the Leguminosae family having
botanical name Glycine max (L.) Merrill (Gazzoni,
1994). It is native of China and used as important
source of dietary protein and oil throughout the world
(Liu, 1997). Soybean contain 43.2% of good quality
protein, minimal saturated fat, about 21% carbohydrates
(Gopalan et al., 1999). The amino acid profile of soy
protein is good as compare to other plant proteins. The
dietary protein of soybean directly helps in lowering
serum cholesterol levels (Mirrahimi et al., 2010). The
soy isoflavone (genistein and diadzein) has estrogenic
activity and used for prevention and treatment of
hormone dependent cancers (Adlercreutz, 2002). Soy
oil contain plan sterol which has cholesterol-lowering
activity (Law, 2000).
Date is the major staple food in the United Arab
Emirates (Oladipupo, 2019). The date contain
carbohydrate (70–80%) in the form of glucose and
fructose which are readily absorbed during the
digestion and causes rapid elevation of blood sugar (Liu
et al., 2000). Dates are good source of energy mainly
due to presence of high amount of readily digestible
carbohydrates (Vayalil, 2002). In addition to their high
natural sugar content, dates also contain additional
nutritive components in the form of proteins, crude
fiber, fats and antioxidants which making dates a
functional food with significant health benefits (Arshad
et al., 2019). Date is good source of vitamins and
minerals like phosphorus, iron, potassium and a
significant amount of calcium (Shaheen et al., 2013).
Dates are high in potassium and low in sodium, which
are beneficial for people suffering from hypertension
(Vayalil, 2012). Date also contain a special type of fiber
known as β-D-glucan which has high anticancer
activity (Elleuch et al., 2011).
Keeping in view the overall health benefits of quinoa,
soybean, date and the demand from consumer, the
objective of this study was to develop a quinoa bar
utilizing soybean in the formulation along with
pseudocereal quinoa to deliver a nutritious health
product. Sensory evaluation and nutritional composition
of the quinoa bar samples were determined to evaluate
the acceptability of the product.

MATERIALS AND METHODS

A. Materials
The raw material like quinoa seeds was procured from
Mamta agro (Gujarat), India and soybean, date and
glucose syrup were procured from local market of
Parbhani. The grains were cleaned to separate all

foreign matter, dust dirt, straw, broken and immature
grains.
Chemicals and glasswares. The chemicals is of
analytical grade and glassware required for present
investigation will be obtained from laboratory,
Department of Food Business Management, College of
Food Technology, VNMKV, Parbhani.
Pre-treatment and processing of raw materials. The
quinoa and soybean seeds were cleaned and soaked in
2% sodium bicarbonate and 1% citric acid solution to
reduce anti-nutritional factors. The soaked seeds were
drained, washed with running tap water and allow to
dry. Dates were pitted and after pitting steam was given
to dates for 20-25 min until they become soft.

B. Methods
Preparation of quinoa flour and defatted soy flour.
The selected quinoa and soybean seeds were cleaned to
remove the unwanted material such as dust, dirt, stone,
mud particles, leaf and soaked in 2% sodium
bicarbonate and 1% citric acid solution (6 hours for
quinoa and 12 hours for soybean) to remove anti-
nutritional factors. The soaked grains were drained,
washed with running tap water and allow to dry. After
drying quinoa was roasted at 140ºC for 7 min and
milled into fine flour. Soybean was milled into fine
flour and defatted with soxhlet extractor using
petroleum ether at 60°C. The obtained flour was roasted
to improve the taste and sensory characteristics of bar.
Sensory evaluation. The sensory evaluation of quinoa
bar was carried out by a 10 semi trained panel member
based on 9 point hedonic scale and the score were given
by evaluating the sensory attributes for quinoa bar such
as appearance, color, flavor, taste, texture and overall
acceptability which was compared with control sample.
Proximate composition. The prepared quinoa bar
samples were analyzed for moisture, protein, fat,
carbohydrate, ash and crude fiber contents according to
standard methods given by (AOAC, 2005).
Preparation of quinoa bar. Preparation of quinoa bar
carried out according to the formulation given in Table
1. The ingredient used in quinoa bar preparation
includes roasted quinoa and defatted soy flour, pitted
date and glucose syrup with different level of
incorporation of quinoa to defatted soy flour viz.,
90:10, 80:20, 70:30 and 60:40. The inclusion of
defatted soy flour in the ingredient list enhanced the
nutritional and sensory characteristics of the final
product. The pitted soft date and dry ingredients were
added and mixed in mixer grinder until a homogeneous
consistency will reach. The obtained mixture was then
transferred to a flat pan greased with butter, hand
pressed and molded. Then cut into equal size
rectangular bars. The baking was done by placing pan
in the oven at 120°C for 5 minutes and after baking pan
was left for cooling. The bars were removed from the
pan and then packed in high density polyethylene as
shown in Fig. 1.
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Table 1: Formulation of quinoa bar by using different level of defatted soy flour.

Ingredients T0 T1 T2 T3 T4

Quinoa flour(g) 100 90 80 70 60
Defatted Soy flour(g) - 10 20 30 40

Date(g) 100 100 100 100 100
Glucose syrup(ml) 10 10 10 10 10

T0 (Control) –Without addition of DSF; T1 – With addition of 10% DSF; T2 – With addition of 20% DSF; T3 – With addition of
30% DSF; T4 – With addition of 40% DSF.

Standardization of recipe for quinoa bar. The recipe
of quinoa bar was standardized on the basis of sensory
evaluation by varying the proportion of quinoa to
defatted soy flour by keeping date and glucose syrup
constant. The standard recipe for quinoa bar presented
in Table 2.

Table 2: Standardized recipe for quinoa bar.

Sr. No. Ingredients Quantity
1. Quinoa flour(g) 40
2. Defatted soy flour(g) 10
3. Date (g) 50
4. Glucose syrup(ml) 5ml

Flow sheet for preparation of quinoa bar

Fig. 1. Flowsheet for preparation of quinoa bar.

RESULT AND DISCUSSION

A. Sensory evaluation
Sensory evaluation of quinoa bar was done with respect
to the parameters like appearance, color, flavor, taste,
texture and overall acceptability and the obtained data
of average sensory score is presented in Table 3. The
sensory score of color clearly indicated that quinoa bar
T2 obtained highest score for color (8.3) and T0 obtained
good score (7.7). The quinoa bar sample T2 highest
score for flavor (8.3) while T4 obtained lowest score
(7.2) for flavor. The sample T2 obtained maximum
score for taste (8.1) while quinoa bar sample T4

obtained minimum score (7.0) for taste. Texture is the
characteristics of touch and mouth feel. The result from
Table 3 showed that the texture of quinoa bar T2

secured maximum score (8.2) and lowest score found in
T4 (6.8). The quinoa bar sample T2 obtained highest
score due to significant addition of 20% defatted soy
flour with overall acceptability score 8.3 and T4

obtained lower overall acceptability score (7.2).
The highly acceptable and desirable product

with respect to color, appearance, flavor, taste, texture
and overall acceptability can be obtained with
combination (T2) of 80% quinoa flour and 20% defatted
soy flour. The higher level of defatted soy flour was
found undesirable for all the parameters such as color,
appearance, taste, texture, flavor and overall
acceptability on of gives floury and beany taste in
mouth. The average result of sensory score is presented
by spider plot graphical representation (Fig. 2).

Table 3: Sensory evaluation of quinoa bar.

Samples Appearance Colour Flavour Taste Texture Overall
Acceptability

T0 7.5 7.7 7.3 7.2 7.2 7.4

T1 7.1 7.3 7.2 7.1 7.3 7.2

T2 8.4 8.3 8.3 8.1 8.2 8.3

T3 8.0 8.1 8.0 7.8 7.8 7.9

T4 7.2 7.6 7.2 7.0 6.8 7.2

SE± 0.05077 0.03528 0.05427 0.05333 0.06037 0.04146

CD at 5% 0.14892 0.10347 0.16125 0.15643 0.17707 0.12159
*Each value is an average of three determinations

B. Nutritional composition of quinoa bar
The data pertaining to various nutritional composition
such as moisture, protein, fat, total carbohydrate, ash

and crude fiber of selected quinoa bar (T2) was
determined and result obtained are tabulated in Table 4.
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Fig. 2. Graphical Representation of Average Sensory Score.

Table 4: Nutritional composition of quinoa bar.

Chemical parameter
Values (g/100g)

T0 (Control) T2

Moisture 17.6±0.2 18.1±0.2
Total protein 7.9±0.25 14.5±0.1

Fat 2.05±0.05 2.14±0.15
Total carbohydrates 67.8±0.32 62.1±0.43

Ash 1.3±0.2 1.5±0.15
Crude fibre 2.1±0.1 2.2±0.1

Energy value(kcal/100g) 321.2±5.0 325.6±2.4

*Each value is an average of three determinations

The data presented in Table 4 showed the chemical
composition of control bar and quinoa bar (T2). The
result revealed that moisture, protein, fat, carbohydrate,
ash and crude fibre content of control bar sample (T0)
was 17.6%, 7.9%, 2.05%, 67.8%, 1.3% and 2.1%
respectively. The control quinoa bar provide 321.2
kcal/100g of energy. Whereas quinoa bar (T2) sample
had moisture content of 18.1%. The protein content was
14.5%. The increase in protein content of quinoa bar
(T2) is due to high protein content (50%) of defatted soy
flour. The total carbohydrate content of quinoa bar (T2)
was 62.1%. The decrease in carbohydrate content of
quinoa bar (T2) due to lower carbohydrate content of

defatted soy flour (30%). The fat content of quinoa bar
(T2) was 2.14%. The ash and crude fiber content of
quinoa bar (T2) was 1.5% and 2.2% respectively. The
prepared quinoa bar provide 325.6 kcal/100g of energy.
The obtained results pertaining to chemical composition
were closely related with the result reported by Yadav
and Bhatnagar (2016). Yadav and Bhatnagar (2016)
reported physicochemical composition of cereal bar
prepared by incorporation of defatted soy flour. The
result showed that the prepared cereal bar prepared with
20% defatted soy flour had 0.13 % moisture, 19.61%
protein, 68.17% carbohydrates, 9.91% fat, 1.63% ash
and 0.89% crude fibre.
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CONCLUSION

The study demonstrated that the quinoa and soybean
can be used to formulate quinoa bars of good sensory
and nutritional value which provide good amount of
carbohydrate, protein, fat, dietary fiber and minerals.
The quinoa bar prepared with 20% defatted soy flour
was found to be highly acceptable and recorded
maximum score in all the sensory attributes. The
prepared quinoa bar (T2) had 18.1% moisture, 14.5%
protein, 2.14% fat, 62.1% carbohydrate, 1.5% ash and
2.2% crude fiber. The prepared quinoa bar (T2) provide
325.6 kcal/100g energy. It can be concluded from result
that good nutritional quality quinoa bar can be prepared
by using quinoa and defatted soy flour, as soybean is
rich in protein and well utilized as functional ingredient
for preparation of quinoa bar.

FUTURE SCOPE

Increasing consumer preference towards snack bar and
energy nutrition bars in place of breakfast cereals due to
hectic schedules and rising health awareness is
expected to provide impetus for growth of cereal bar
market. As the quinoa and soybean is rich in protein
content and utilization of these protein rich sources we
can increase the nutritional value of cereal bar which
helps to reduce protein malnutrition problems in
developing countries.
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