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Abstract : Super foods are foods that have a very high nutritional density. This means that they provide a substantial amount of
nutrients and very few calories, which provides a clinically proven and documented health benefit and thus, an important source
of in the prevention, management and treatment of chronic diseases of the modern age. The present study was undertaken with
the objectives to develop a nutritious Laddu and Gajak by the incorporation of Chia and Sunflower seeds and to assess their
organoleptic quality as well as nutritive value. Two value added products “Laddu” and “Gajak” were prepared by incorporation
of chia and sunflower seeds at different levels, 5, 10 and 15 per cent, respectively. Sensory evaluation with respect to colour and
appearance, body and texture, taste and flavour and overall acceptability was done by five panel members using the nine-point
Hedonic scale. Chemical analysis of the developed food products for moisture, total ash, protein, crude fibre and fat were
determined by AOAC (2005) method. Calcium and iron was estimated by colorimeter. The value of carbohydrate and energy was
calculated by difference method. On the basis of results, it is concluded that Chia seeds and sunflower seeds was successfully
incorporated in preparation of the products like Laddu and Gajak. The sensory attributes of the prepared products with different
treatments T

2 
(Ragi flour (40%), Chia seeds (10%), sunflower seeds (10%), Ghee (10%) and Jaggery (30%)) of Laddu and T

2

(Gingelly seeds, Chia seeds, Sunflower seeds and Jaggery) of Gajak, were highly accepted by the panel members, when compared
to control i.e. T

0
. Chemical analysis of this study concludes that the preserved products Laddu and Gajak made by the incorporation

of Chia seeds and sunflower seeds were good sources of energy, calcium, fibre, protein and fat content. It is reveals that nutritive
composition of the prepared products were significantly increased as the incorporation level increased. Cost of Laddu is slightly
increased from control to treatments. T

3
 has the highest cost and T

0
 has the lowest cost. Cost of Gajak is also increased from

control to treatments. T
3
 has the highest cost and T

0
 has the lowest cost.
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INTRODUCTION

Functional foods are in high demand because of
the changing lifestyle. A healthier lifestyle is necessary

for overcoming various diseases like, cardiovascular
disease, high blood pressure, obesity, diabetes, etc. These
conditions are common for a person having busy lifestyle
and improper diet where the daily food contains high
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amounts of saturated fatty acids. The total dietary fiber
intake in the diet is important to overcome various health
problems (Srivastava and Verma, 2014).

People consider nutritional seeds as supernatural
food because of the high quantity of fibres, Omega 3-
fatty acids, Omega 6-fatty acids, antioxidants and many
important vitamins and minerals. These seeds have rich
nutritional properties and can be easily used as ingredient.
When consumed as part of a healthy diet, seeds can
help reduce blood sugar, cholesterol and blood pressure.

Chia is known as super food as it contains highly
concentrated amounts of essential fatty acids, dietary
fibres, vitamins and antioxidants. The seeds also contain
the essential minerals, phosphorus, manganese, calcium,
potassium and sodium (Anonymous, 2010).

Therapeutic effects of Chia in control of
hypertension, dyslipidemia, as antioxidant, anti-
inflammatory, antithrombotic, hepato-protective,
antidiabetic, cardio protective, anticancer, antidepressant,
antianxiety and as immune improver is scientifically
established. Bactericidal and antifungal activities in plant
extracts have been also well documented (Bidgoli et al.,
2010 and Capitani et al., 2012).

Sunflower seeds are highly popular in food mixes,
multi-grain bread and bars and are thought to be
nutritionally beneficial. These seeds are rich in healthy
fats, useful plant compounds and many vitamins and
minerals. These nutrients may play a role in reducing
the risk of developing common health problems (Anjum
et al., 2012 and de Lamo and Gomez, 2018). 100g of
sunflower seeds contain moisture 5.5%, protein 19.8g,
fat 52.1g, fibre 1g, carbohydrate 17.9g, energy 620 kcal,
calcium 280mg, phosphorus 670mg and iron 5 mg
(Gopalan et al., 2007).

The nutritional composition of sunflower seeds and
oil has dictated their functional properties, also effective
in preventing or controlling human diseases such as
diabetes, cancers, hypertension, hypercholesterolemia,
and coronary heart disease (Katsarou et al., 2015).

MATERIAL  AND  METHODS

The present study entitled Preparation of value-
added food products by the incorporation of Chia seeds
and sunflower seeds was conducted in Department of
Food Nutrition and Public Health, Ethelind College of
Home Science, Sam Higginbottom University of
Agriculture, Technology and Sciences, Prayagraj, Uttar
Pradesh.

Procurement of raw materials:
The raw materials for the preparation of value-

added food products like Chia seeds and sunflower seeds
and other ingredients were procured from the local
market of Prayagraj.

Flow chart for the prepatation of chia seed powder:

Chia seeds
 

Cleaning
 

Sun drying (2 days)
 

Roasting (5 min.)
 

Grinding
 

Chia seed powder
 

Pack in airtight container
Source: Srivastava and Kumar (2003).

Flow chart for the preparation of sunflower seed
powder:

Sunflower seed
 

Cleaning
 

Sun drying (2 days)
 

Roasting (5 min.)
 

Grinding
 

Sunflower seed powder
 

Pack in airtight container
Source: Srivastava and Kumar (2003).

Development of value-added food products:
Laddu and Gajak were developed by the
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incorporation of chia seeds and sunflower seeds. The
standard recipe of selected products was served as
control. The treatment combination was fixed on trial
basis.

Preparation of Laddu with incorporation of Chia
seeds and sunflower seeds powder :

– T
0
 (control) - The product was prepared by using

60g Ragi flour, 10g Ghee and 30 ml of Jaggery syrup.
– T

1
 - The product was prepared by using 50g Ragi

flour, 5g Chia seed powder, 5g sunflower seed powder,
10ml Ghee, 30ml Jaggery syrup.

– T
2
 -The product was prepared by using 40g Ragi

flour, 10g Chia seed powder, 10g sunflower seed powder,
10ml Ghee, 30ml Jaggery syrup.

– T
3
 -The product was prepared by using 30g Ragi

flour, 15g Chia seed powder, 15g sunflower seed powder,
10ml Ghee, 30ml Jaggery syrup.

powder, 60g Jaggery.
– T

3 
-The product was prepared using 10g sesame

seeds, 15g Chia seed powder, 15g sunflower seed
powder, 60g Jaggery.

Sensory evaluation :
Sensory evaluation of the developed food

products for their acceptability was done by a panel
of 5 judges, from the department of Food Nutrition
and Public Health. The score card based on the 9-
point Hedonic Scale was used for sensory evaluation
on the basis of attributes like colour and appearance,
body and texture, taste and flavour and overall
acceptability (Srilakshami, 2018).

Chemical analysis :
A standardized procedure of AOAC (2005) were

followed to estimate for moisture, ash, total
carbohydrates, fat, and protein, calcium, Iron, fibre and
total energy of the developed food products.

Cost calculation:
Cost of the prepared food products was calculated

by taking into account the cost of individual raw
ingredients used in the preparation of food products as
the prevailing market price.

Statistical analysis :
The data were analyzed by analysis of variance

technique (ANOVA), two way classifications with ‘n’
observation per cell and critical difference also found
(Gupta et al., 2002).

RESULTS  AND  DISCUSSION

The results obtained from the present investigation
as well as relevant discussion have been summarized
under following heads :

Sensory evaluation :
Table 1 shows the mean of sensory scores obtain

and analyzed for Laddu. According to the different
sensory attributes, T

2
  has the highest scores, regarding

the colour and appearance, it gains 7.983, for body and
texture it gains 8.2, for taste and flavour 8.63 and for
overall acceptability it obtained 8.583 scores.

The result is supported by the findings of Zaki et
al. (2018), it was concluded that Camel burger formulated
with 3% chia seeds recorded higher score in sensory

 

Preparation of Gajak with incorporation of Chia
seeds and sunflower seeds powder :

– T
0
 (control): The product was prepared using 40g

sesame seeds and 60g Jaggery.
– T

1 
-The product was prepared using 30g sesame

seeds, 5g Chia seed powder, 5g sunflower seed powder,
60g Jaggery.

– T
2 
-The product was prepared using 20g sesame

seeds, 10g Chia seed powder, 10g sunflower seed
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attributes compared with control burger.
According to Škrbiæ and Filipèev (2008), Muttagi

et al. (2014) and de Lamo and Gomez (2018), the
incorporation of oilseeds modifies the rheology of the
doughs and the volume and texture of the products,
affecting their organoleptic characteristics and their
acceptability.

Table 2 shows the mean of sensory scores obtain
and analyzed for Gajak. According to the different
sensory attributes, T

2
  has the highest scores, regarding

the colour and appearance it gains 8.15, for body and
texture it gains 10.93, for taste and flavour 8.25 and for
overall acceptability it gains 8.516 scores.

The result is supported by the findings of Goyat et
al. (2021). It was concluded that substitution of 10%
chia and 15% quinoa seed flour resulted in the cookies
with best sensory acceptability and high nutritional
quotient.

The similar study is also supported by the findings
of Singh (2021), reveals that chia seed incorporation in
four products increase the sensory properties of the
products.

According to Golembovska (2018), fish cutlets with
the addition of chia seeds increase the overall
acceptability.

Chemical analysis :
Table 3 depicts the chemical components of Laddu

(T
0
) control and (T

2
). It shows that the energy content

of the value added product i.e. Laddu, (T
2
) got increased

to 446 kcal in comparison to the control (T
0
) which was

352. The iron and calcium content of the value added
product also got increased to 4.6 mg from 3.13 and
252.7mg from 230.4 mg, respectively in control. The
moisture, ash, protein, fats, fibres and carbohydrates also
got increased in the value added product in comparison
to control.

The result is supported by the findings of
Romankiewicz et al. (2017), revealed that protein, ash,
dietary fibre in chia seeds contributed to an increase of
the content of these components in the bread. The breads
with the addition of chia seeds were characterized by a
significantly higher values of these components in
comparison with the control sample. Thus, the addition
of chia seeds to bread had a positive effect on nutritional
values of the product.

The studies of Iglesias-Puig and Haros (2013), also
described a similar trend, but it was not significant

statistically.
The similar study is also supported by the findings

of Hirpara et al. (2020), revealed that on comparison
between Jaggery and sugar, Jaggery is a better choice
as compared to sugar.

According to Nath et al. (2015), gur is high calorie
sweetener and as it contains minerals, protein, glucose
and fructose, it is known to be healthier in comparison to
white sugar.

Table 4, depicts the chemical components of Gajak
(T

0
) control and (T

2
). It shows that the fibre content of

the value added product i.e. Gajak (T
2
) got increased

to 5.2g in comparison to the control (T
0
) which was

1.16g. The protein content of the value added product
also got increased to 8.5 g from 7.56 g in control. The
moisture per cent, ash, carbohydrates, iron and calcium
also got increased in the value added product in
comparison to control.

The result is supported by the findings of Saad et
al. (2020). It was concluded that sunflower seeds
contained the highest amount of protein, fat, energy and
also contained the highest amount of iron, copper and
magnesium.

According to Man et al. (2017), it was concluded
that the sunflower seeds flours supplemented wheat flour
significantly improved the chemical composition (ash,
crude fat and crude protein) of biscuits as well as
consumer’s acceptability.

The studies of Eman et al. (2012) also described a
similar trend. It is concluded that the utilization of
sunflower seeds in preparing the tested cake samples
(in 5, 10 and 15% amounts) led to enhance the latter
(protein, ether extract, fibre and ash) components and
lowered the former one (the carbohydrate). It could be
also detected that the enhancement and decrement were
gradually increased as increasing the sunflower seeds
amounts in the cake ingredients.

Cost calculation:
The total cost of Laddu per 100g, for treatments

T
0 
is Rs. 9.09, T

1
 is Rs. 16.69, T

2
 is Rs. 24.29 and T

3 
is

Rs. 31.89. It is, therefore, concluded that the treatment
T

3 
(Ragi flour + Chia seeds+ Sunflower seeds + Ghee +

Jaggery) has the high cost and T
0
 (Ragi flour + Ghee +

Jaggery) has the low cost.
The total cost of Gajak per 100g for treatment T

0

is Rs. 19.68, T
1
 is Rs. 23.68, T

2
 is Rs. 27.68 and T

3 
is

Rs. 31.68. It is, therefore, concluded that the treatment
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T
3 
(Gingelly seeds + Chia seeds + Sunflower seeds +

Jaggery) has the high cost and T
0
 (Gingelly seeds +

Jaggery) has the low cost.

Organoleptic characteristics of Laddu:

Conclusion :
On the basis of findings, it is concluded that Chia

seeds and sunflower seeds was successfully incorporated
in preparation of the products like Laddu and Gajak.
The sensory attributes of the prepared products with
different treatments T

2 
(Ragi flour (40%), Chia seeds

(10%), sunflower seeds (10%), Ghee (10%) and Jaggery
(30%)) of Laddu and T

2
 (Gingelly seeds, Chia seeds,

sunflower seeds and Jaggery) of Gajak, were highly
accepted by the panel members, when compared to
control i.e. T

0
. Chemical analysis of this study concludes

that the preserved products Laddu and Gajak made
by the incorporation of Chia seeds and sunflower seeds
were good sources of energy, calcium, fibre, protein and
fat content. It is reveals that nutritive composition of the
prepared products significantly increased as the
incorporation level increased. Cost of Laddu is slightly
increased from control to treatments. T

3
 has the highest

cost and T
0
 has the lowest cost. Cost of Gajak is also

increased from control to treatments. T
3
 has the highest

cost and T
0
 has the lowest cost. Chia seeds and

Sunflower seeds can be successfully incorporated to the
products for enhancement of nutritional qualities as well
as for better sensory properties. These combinations may
be suggested to be incorporated in any daily preparation
of meal of an individual so that one can avail the multiple
benefits under normal as well as in therapeutic conditions,
preventing risk factors of cardiovascular diseases like
blood pressure and diabetes conditions.
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