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ABSTRACT : This work was done to look over the presentation of different types of Millets flour in the
preparation of cookies. The controlled cookies and experimental cookies were designed from Wheat flour,
different types of Millets flour (Pearl millets, Sorghum millets and Finger millets) and Peanuts. The
samples were divided into five groups where T0 was the controlled sample prepared with 100% Refined
Wheat flour and the experimental samples were T1 (70% Pearl millet flour, 20% Wheat flour and 10%
peanuts), T2 (70% Sorghum millet flour, 20% Wheat flour and 10% Peanuts), T3 (70% Finger millet flour,
20% Wheat flour and 10% Peanuts), T4 (20% Pearl millet flour, 20% Sorghum millet flour, 20%Finger
millet flour, 20% Wheat flour and 10% peanuts). The functional properties of all the variations were deter-
mined by Sensory evaluation of the cookies on different parameters. There were 9 points hedonic rating
scales, composite scoring test and threshold test were performed to regulate the quality of developed cook-
ies. In sensory evaluation the different types of millet flour cookies enriched with peanuts,  T1 had the high-
est value range in color and flavor  (18.22 ±3.05 and 18.5 ± 1.44, respectively), T0 had the highest value
range in taste and texture (19.00 ± 1.85 and 18.35 ± 3.7 respectively). In all that T1 had the highest value
range of overall acceptability (17.59 ± 6.59), so T1 (Bajra cookies) was the most acceptable developed
cookies by all the trained and semi-trained panelists of all the variations.
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Millets is the driving force of human body. Its sci-
entific name is Panicum miliaceum. It is produced in
those areas which experience subtracting rain fall. It
grows in semi arid region mostly in Asia and Africa
and it is the influential by-product of India, Nigeria
and Niger (Jaybhaye et al., 2014). The best parts of
these small millets are that these are more nutritious
than other grain. It is rich in Macronutrients, Micronu-
trients, anti-oxidants and phytochemicals. It is also
‘Gluten-free’, so it is more digestible and also protects
us from celiac disease. People preferred this because of
its economical quality (Sarita and Singh, 2006). India
is the first largest producer of Pearl millets and Africa
is the second largest producer of Millets. In India it
grows in various states like Maharashtra, Madhya
Pradesh, Gujarat, Rajasthan, Haryana and Karnataka
on large scale. There are mainly four to six types of
millets cultivated on a bigger scale. They are Pearl mil-
let, Finger millet, Foxtail millet and Proso millet,
Little millets, Kodo millets and Barnyard millets
(Pasricha, 2015 : Research Report). While ‘Food and
Agriculture Organization’ (FAO) and ‘WHO’ attempt-
ing to fill the scarcity of food storage by trying to pro-
vide jointly, low-priced food sources to stop the
chances of undernourishment in straitened peoples.
Seeing the same thing millets are the most fortunately
grain which we are adding in our research because it is
low-priced and high nutritional value. Government of
India is promoting millet farming by using advanced
techniques. (Changmei and Dorothy, 2014) .

Here with enrichment of peanuts can the value
added product in human wellness. Peanuts are mostly
grows in many region of Asia and United states. Peanuts
or groundnuts are the rich source of Macro and Micro-
nutrients. It is very popular seed because of its nutritive
value and its delish taste after roasting.  It is very useful
to cure many non-communicable diseases and reduce the
risk of stroke and prevent malnutrition. (Bonku and Yu,
2020). Peanuts or groundnuts have also the nutrient
composition in balanced form. Peanuts are the rich
source of Vitamin-B and E, it is also r ich in
phytochemicals, fibers and MUFA, PUFA in a very pro-
tective form and cure heart diseases in many ways. Pea-
nuts are also more nutritive than other nuts and pocket
friendly. Because of its affordability, peanuts have been
used to prevent malnutrition in many developing coun-
tries. Peanuts are the rich source of magnesium, cal-
cium, iron, amino acids and energy (Ebele, 2018).
Therefore preparation of cookies using millets with pea-
nuts will be the ‘Idiom icing on the cake’.

In this order agriculture intervention with Millets or
Millet based foods are the better option to treat Malnu-
trition and various communicable and non-communi-
cable diseases. Since Millets and peanuts have the good
composition of micro and macronutrients. Therefore,
peoples of India and other countries adopting Millets
based foods in their daily practices, for betterment of
their Nutritional index and keeping yourself healthy.
There are so many products can prepare with using
small Millets. To keep all these things in mind Bakery
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made products may be a good way to have Millets in
some tasty, healthy and delicious form. Bakery products
like cookies and cakes prepared with Millets are the
best option for people in developing countries. The
most importantly the shelf lives of these cookies are
more than 3-4 weeks at room temperature as tested.
This is most likely bakery product by children, Adults
and old aged peoples. It is a good appetizer, easy-to-
carry and easy-to-store product (Phanghal and Khatkar,
2018).  Millets are also a cheaper in prize than other
grains. Therefore this can be one of the good solutions
for prevent Malnutrition and boost the Nutritional Sta-
tus of people in India and other developing countries.

The main purpose of this study was to developed
nutrients and digestibility in cookies. To keep all these
things in mind cookies prepared with different types of
small millets in the place of refined wheat flour en-
riched with peanuts. These are the better option for
people who are worried about their health. This re-
search work assessed the nutritive quality of cookies
prepared by using multi small millets enriched with
peanuts.

Materials and Methods
The methodology done in three phases. The first

phase was collection of ingredients and standardization
of recipe. The second phase was development of prod-
uct and its evaluation (sensory and nutritional). And in
the third phase is statistical analysis and result and dis-
cussion.

Phase-1
Collection of ingredients and standardization of

recipe: In this phase raw ingredients were collected
from the local market of Faridabad, Haryana, India, like
different types of millets such as Bajra, jowar, ragi,
maize and also add sugar, oil/ghee, milk and wheat
flour.
Standardization of Recipe

Preparation of Product in different variations by
the use of different millets : Four types of millets i.e.
Bajra, Jowar, Ragi and Combination of three millets
were used for making cookies. There will be four varia-
tions prepared for including all three millets i.e. T1

Table-1: Standardization Table of cookies.

Samples Wheat flour Pearl millet Sorghum millet Finger millet Peanuts
(%) flour (%) flour (%) flour (%)

T0 100 0 0 0 0
T1 20 70 0 0 10
T2 20 0 70 0 10
T3 20 0 0 70 10
T4 30 20 20 20 10

Source: - Self Prepared
Where –
T0- Wheat flour 100 % with sugar, fat and milk without any value added product.
T1- Pearl millet flour 70%, wheat flour 20%, peanuts 10% with sugar, fat and milk.
T2- Sorghum flour 70%, wheat flour 20%, peanuts 10 % with sugar, fat and milk.
T3- Finger millet flour 70%, wheat flour 20%, peanuts 10 % with sugar, fat and milk.
T4- Wheat flour 30%, Pearl millet 20%, Sorghum millet flour 20%, Finger millet flour 20%, peanuts 10% with

sugar, fat and milk.
No. of treatment = 5 No. of Replication = 4 No. of trial = 20

Whole Wheat Flour (100 gms)

 
Mix all the Ingredients (Oil/ghee, sugar and milk)

 
Make a dough (Rest for 20 minutes)

 
Bake for 20 minutes at 180°C temperature

 
Cooling on room temperature

 
Packaging and Storage

Fig.-1 : Flow chart for preparation of
control cookies (T0)
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(Bajra cookies), T2 (Jowar cookies), T3 (Ragi cookies)
and T4 (combination of all three millets) respectively.

Treatment Combination : The different combina-
tion used in the experiments is represented as follow in
Table-1.

Preparation of Experimental and Controlled
cookies : To prepared cookies first we mixed fat and
sugar together and whisk it for two minutes to make a
fine creamy paste. After that we added different types of
millets flour, wheat flour, peanuts, milk and other bak-
ery products separately to make five variations (T0, T1,
T2, T3 and T4). The cookie dough kneaded manually to
make sure its uniformity. The dough was transferred in
a clean and greasy tray and rolled it gently. The dough
was cut down in square shapes by biscuit cutter.
Greased a tray and place all the cookies in pre-heat
oven for 40 minutes on 180°C temperature. The baked
cookies were packaged after cooling  (Christiana et al.,
2018). In the same manner experimental cookies were
prepared using different types of millets enriched with
peanuts.

Phase-2
Organoleptic evaluation of Product : The product

developed was subjected to sensory evaluation judge’s
attributes of Color, Flavor, Body and texture, taste and
of overall acceptability by a semi trained panel of 5
Judges using 9 point hedonic, for composite score test

and threshold tests by trained panel (Shrilakshmi,
2003). Sensory evaluation is a scientific practice that is
used to measure and analyze food properties. This pro-
cedure was carried out by Screening of panelists and
sensory analysis. Staff members, Research scholars and
Post graduate students of the Department of Nutrition
and Dietetics, Manav Rachna International Institutes of
Research and Studies, Faridabad, India, were selected as
a panel members. The cookies samples were given to
the trained and semi-trained panelists with an evalua-
tion form. They were allowed to evaluate the quality of
cookies and record their responses and opinions on the
given form (Shrilakshmi, 2003).
Phase-3

Determination of Statistical Analysis : The com-
plete experiment and the data was analyzed and sensory
evaluation were figured out and expressed as Mean ±
SD (Standard Deviation) by appropriate data analysis
tool on descriptive analysis of cookies, while the he-
donic rating scale of the cookies quality were used for
evaluating consumers preference on taste, color, texture
and overall acceptability. (Steel R.G.D. and Toorrie,
1980). The statistical analysis of different types of var-
ied cookies is presented in Table-2.

Results and Discussion
The result shows that there are very big difference

between controlled cookies (T0) and developed cookies

T1-
Bajra Flour-70%,
Wheat flour- 10%,
Peanut – 10%
Oil/ghee- 5%,
Sugar- 10% & milk.

T2-
Jowar flour- 70%
Wheat flour-10%
Peanuts - 10%
Oil/ghee-5%
Sugar-10% & milk.

T3-
Ragi flour- 70%
Wheat flour-10%
Peanuts - 10%
Sugar- 10% & milk.

T4-
Mixed flour (Bajra flour-20%,
Jowar flour-20%, Ragi flour-
20%, Wheat flour-20%),
Peanuts -10%
Oil/ghee-5%
Sugar-10% & milk

   
 

Mix all the ingredients separately

 
Make a dough (Rest for 20 minutes)

 
Bake 20 minutes at 180°C temperature

 
Cooling on room temperature

 
Packaging and Storage

Fig.- 2 : Flow chart for preparation of Experimental cookies
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by different types of millets with value added product
like peanuts (T1, T2, T3 and T4). The nutritional com-
position is higher in experimental cookies than con-
trolled cookies. This result may be conceivable due to
the fact that millets are the rich in macronutrients and
micronutrients. These are very effective protection for
heart, cure diabetes, obesity and cancer, and prevent
from under nutrition. The result of sensory evaluation
of cookies shown in Table-2.

This table shows that the variation T1 had the
highest score range in color (18.22 ± 3.05) and in fla-
vor (18.5 ± 1.44). Variation T0 or controlled cookies
had highest score range in taste (19.00 ±1.85) and in
texture (18.35 ± 3.7). There was a significant deference
between controlled cookies (T0) and experimental cook-
ies (T1, T2, T3 and T4). With reference to general ac-
ceptability sample T1 had the highest score (17.59 ±
6.59) and was the most acceptable by trained and semi-
trained panelists.

Sample was mostly accepted in all the scale of sen-
sory attributes. Among the sample T1 (Pearl millet flour
70%, Wheat flour 20% and peanuts 10%) was the
mostly acceptable in reference of overall acceptability.
These cookies developed with pearl millet flour, which
are highly nutritive in term of protein, vitamins and
minerals, and wheat flour enriched with value added
product like peanuts which is rich in protein and fat.

Millets are the gold mine of minerals, vitamins and
phytochemicals.  Millets and peanuts are full of all the
essential amino acids and abundant source of minerals
like calcium, zinc, magnesium, potassium and iron. Be-
cause of this quality it protects us from many diseases
like diabetes, CVD, CHD, cancer and under nutrition.
Due to its ‘Gluten-free’ quality it prevent from celiac
disease and gluten allergy. These are also good source
of nutraceuticals which cures from degenerative dis-
eases like cancer. Millet based food products are very
popular and highly acceptable by people. Millets and
peanuts both are the pocket friendly food products be-
cause of which they have been used to treat malnutri-

tion in developing countries. Cookies were prepared
from the different types of millets like Pearl millet, Sor-
ghum millets, and Finger millets. They were enriched
with peanuts. There were four variations of cookies
were prepared T1, T2, T3 and T4. Cookies qualities like
taste, texture, color, flavor and odour were conditioned
by different parameters of sensory evaluation.  The ex-
perimental cookies T1 (Pearl millet flour 70%, Wheat
flour 20% and peanuts 10%) had the highest overall ac-
ceptability than other types of cookies. These are also
highly nutritive as pearl millets are the rich source of
minerals and vitamins. T1 was the most acceptable
cookies sample in term of general acceptability. Enrich-
ment of cookies with value added product like peanuts
can improve its nutritional quality and overall right-
ness.
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