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ABSTRACT

The present study was undertaken to develop food products containing millet in various combinations and determine their
acceptability. A total of three types of pasta along with their recipes were created. Sensory evaluation of these recipes was done
by a selected panel of 20 judges using a 5-point Hedonic Scale. Results showed that Alfredo sauce Jowar Pasta, Arrabbiata sauce
Bajra pasta, and Pink sauce Kodo past a samples scored 4.15 + 0.32,4.75+ 0.24, and 4.4 + 0.32, respectively.
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INTRODUCTION

Millets or Nutri-cereals are high-energy foods; that
were domesticated and cultivated as early as 10,000 years
ago. The millets cultivation is taken up usually in degraded
and marginal lands that receive very less rainfall and are
poor in soil nutrient content. Seven important millets
cultivated globally are finger millet, pearl millet, foxtail
millet, barnyard millet, proso millet, kodo millet and little
millet (Pachapur et al., 2021).

Millets play important role in rainfed region of the
country which contributes to 60 per cent of the total area.
The minor millets are rich source of nutrients and minerals
and are resistant to drought and stress in rainfed farming
(Anbukkani et al., 2017).

Millets are considered as high-energy-yielding
nourishing foods that help in addressing malnutrition.
Millet-based foods are considered potential prebiotics and
probiotics with prospective health benefits. Grains of these
millet species are widely consumed as a source of
traditional medicines and important food to preserve health
(Nithiyanantham et al., 2019).

Millets are rich in fibre, protein, iron, calcium,
magnesium, zinc, and vitamin B, have a low glycaemic
index, and show anti-oxidant, anti-inflammatory, anti-

allergic, anti-carcinogenic and gastro-protective
properties. These have been added into modern lifestyle
as healthy foods as they are beneficial to the human health
due to presence of nutritional components (Balkrishna ef
al., 2023).

Extrusion processing is a commonly used processing
technology in the food industry with a wide number of
applications. It is a processing system that utilizes a single
screw or a set of screws to force food materials through
a small opening. Foods are cooked by the high pressure,
high shear, and high temperature environment created
by the screws, encased in the barrel. The entire process
is continuous and capable of happening in less than a
minute (Jae Gu et al., 2017).

Pasta is universally enjoyed type of food and is
consumed in almost every country around the world. Pasta
is prepared from a mixture of dough which involves mixing
wheat and eggs or water. The shapes pasta takes, are
varied beyond counting (Tumwebaze et al., 2020). Pasta
production aims to convert the milled flour of the durum
wheat into an edible product (Anonymous, 2024).

Dolly pasta machine and pasta extruders can
produce pasta, couscous, vermicelli, macaroni, tagliatelle,
fresh pasta, long pasta, short pasta (Anonymous, 2024).
The screw zone of the extruder can be divided into five
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sections. The first section allows the flour to get uniformly
mixed inside the extruder. The second cooking section
consists of a flat plate through which the ingredients get
heated up to the required temperature. The third section
consists of a rotating screw with pressure variance in
which the particles of the blend are brought together.
The fourth section contains an extruder die with the
required size to enable puffing of the product and the
fifth section is the cutting section where the expelled
extrudates are sliced to specific length (Anjali et al., 2016).

METHODOLOGY

The methodology consists of the information related
to the research design and methodological steps used for
the present investigation.

Procurement of jowar (Sorghum bicolor (L.)
Moench) flour, pearl millet (bajra) (Cenchrus
americanus (L.) Morrone) flour, kodo millet (Kodra,
Araka) (Paspalum scrobiculatum L.) flour, whole wheat
flour, semolina flour.

Jowar (Sorghum bicolor (L.) Moench) flour, pearl
millet (bajra) (Cenchrus americanus (L.) Morrone) flour,
kodo millet (Kodra, Araka) (Paspalum scrobiculatum
L.) flour, whole wheat flour and semolina flour were
procured from sector 32 market, Chandigarh.

Preparation and mixing of jowar (Sorghum bicolor
(L.) Moench) flour with whole wheat flour and semolina
flour, pearl millet (bajra) (Cenchrus americanus (L.)
Morrone) flour with whole wheat flour and semolina flour,
kodo millet (Kodra, Araka) (Paspalum scrobiculatum
L.) flour with whole wheat flour and semolina flour

(Fig.1).
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Fig.1: Development of Millet Pasta using Pasta
Extruder Machine
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Different types of millet flours were used to prepare
extruded pasta products. The ingredients were collected,
weighed and mixed in different proportions such as, 100
grams of jowar (Sorghum bicolor (L.) Moench) flour
was added to 200 grams of whole wheat flour and 200
grams of semolina, similarly 100 grams of pearl millet
(bajra) (Cenchrus americanus (L.) Morrone) flour was
added in 200 grams of whole wheat flour and 200 grams
of semolina, and 100 grams of kodo millet (Kodra, Araka)
(Paspalum scrobiculatum L.) flour was added in whole
wheat flour and 200 grams of semolina. The combined
mixtures were sieved through a mesh sieve to obtain a
fine powder. Water was added to the three flour mixtures
in various quantities to obtain the desired consistency for
the development of pasta. In the first mixture i.e., for
jowar pasta 210 ml of water was added, in the second
mixture i.e., for bajra pasta 190 ml of water was added
whereas for the third mixture i.e., for kodo pastal90 ml
of water was added. All three mixtures were sieved again
and added to the pasta extruder machine simultaneously
which resulted in the formation of a spiral and ribbon
shaped pasta. After the desired shape is obtained the
pasta were kept in three different trays and were placed
in a tray dryer for about one hour. The pasta samples
were cooled, packed and stored in a cool and dry place.

Standardization and development of millet based
extruded food products:

Jowar [Sorghum bicolor (L.) Moench] flour, pearl
millet (bajra) (Cenchrus americanus (L.) Morrone) flour,
kodo millet (Kodra, Araka) (Paspalum scrobiculatum
L.) flour, whole wheat flour and semolina flour were
utilised for development of various food products (jowar
pasta, bajra pasta and kodo pasta). The products were
developed as per the details given below:

A Alfredo Sauce Jowar pasta:
Preparations of flour mix for Jowar Pasta

A formulation was prepared by mixing Jowar
(Sorghum bicolor (L.) Moench) flour with whole wheat
flour and semolina flour in different proportions. A
combination of the flours is depicted in the Table 1 and
Fig. 2.

Table 1 : Proportion of Jowar Pasta

Sr. No. Ingredients Sample 1
1. Jowar Flour 20%
2. Whole Wheat Flour 40%
3. Semolina 40%
(466)
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Boiling of Jowar pasta
(Jowar flour+ Whole wheat flour+ Semolina)

~

(onions, m-psicmn, carrot, garlic and coms)

e
Sauting of the chopped vegetables
4
Preparation of white sauce
(butter+ flour+ milk+ cheese)

-
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Mixing and stirring

‘ Sauting of the chopped vegetables /

Preparation of Pink sauce

(butter +garlic+ milk+ flour+ cheese+ tomatoes puree/ pizza
pasta sauce+ chillies)

Mixing and stirring

Fig.2: Preparation of Alfredo Sauce Jowar Pasta

Fig.4: Preparation of Pink Sauce Kodo Pasta

Arrabbiata sauce Bajra pasta:
Preparations of flour mix for Bajra Pasta

A formulation was prepared by mixing pearl millet
(bajra) (Cenchrus americanus (L.) Morrone) flour,
whole wheat flour and semolina flour in different
proportions. A combination of the flours is depicted in
Table 2 and Fig. 3 and 4.

Table 2 : Proportion of Bajra Pasta

Sr. No. Ingredients Sample 1
1. Bajra Flour 20%
2. Whole Wheat Flour 40%
3. Semolina 40%

Boiling of Bajra pasta
(Bajra flour+ Whole wheat flour+ Semolina)
9

Fig.3: Preparation of Arrabbiata Sauce Bajra Pasta

Sensory evaluation of millet based extruded food
products:

The sensory qualities of millet pasta were evaluated
by the panel of judges selected using a hedonic scale to

(467)

ensure the product’s acceptability.

A panel of judges was chosen for the overall
acceptability and organoleptic scoring of the products,
which was done based on their scores. The recipes were
prepared at home. Evaluation for organoleptic scoring
was based on: Colour, Odour, Texture, Taste, and General
acceptability.

For evaluating the samples based on sensory qualities
a five-point hedonic scale typically ranging from “dislike”
to “like very much,” with three intermediate points
indicating varying degrees “neither like”, “like slightly”
and “like moderately” was provided to the judges who
were asked to assign a number corresponding to their
level of liking for each sample, helping to quantify overall
preferences consistently.

RESULTS AND DISCUSSION

Mean scores and pictorial representation for colour,
odor, texture, taste and general acceptability of (4lfredo
Sauce Jowar pasta, Arrabbiata sauce Bajra pasta,
pink sauce Kodo pasta) were presented in Table 3 and
Fig. 5. Mean scores of overall acceptability for Sample 1
were lying in the category of ‘Like moderately’, Sample
2 and Sample 3 were lying in between the category of
‘Like moderately to Like very much’ by the panellists.
Mean scores for colour, odor, texture, taste and general
acceptability for Sample 1 scored 4.15 + 0.25, 4.15 +
0.28,3.5+0.29,4.25+ 0.34 and 4.15 + 0.32, Sample 2
scored 2.9 +0.27,4+0.28, 4.45+0.29, 4.7 + 0.28 and
4.75 £ 0.24, Sample 3 scored 3.25 = 0.24, 3.95 + 0.29,
4.05+0.29, 4.15 + 0.37 and 4.4 + 0.32 at 5% level of
significance, respectively.
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Table 3 : Mean Scores of Sensory Evaluation for Millet Pasta (Alfredo Sauce Jowar pasta, Arrabbiata sauce Bajra pasta, pink

sauce Kodo pasta)

Sample Colour Odor Texture Taste General
Acceptability

Sample 1 4.15+0.25 4.15+0.28 3.5+0.29 4.25+0.34 4.15+£0.32
(J:Ww:S::20:40:40)

Sample 2 2.9+0.27 4+0.28 445+0.29 4.7+0.28 4.75+£0.24
(B:Ww:S::20:40:40)

Sample 3 325+0.24 3.95+0.29 4.05+£0.29 4.15+0.37 44+0.32
(K:Ww:S::20:40:40)

J: Jowar, Ww: Whole wheat flour, S: Semolina, B: Bajra, Ww: Whole wheat flour, S: Semolina, K: Kodo,

Ww: Whole wheat flour, S: Semolina

Sensory Evaluation
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Fig.5: Mean scores of sensory evaluation Millet pasta
(Alfredo Sauce Jowar pasta, Arrabbiata sauce
Bajra pasta, pink sauce Kodo pasta)
Conclusion:

The acceptability of millet pasta made by using
combinations of Jowar (Sorghum bicolor (L.) Moench)
flour with whole wheat flour and semolina flour, pearl
millet (bajra) (Cenchrus americanus (L.) Morrone) flour
with whole wheat flour and semolina flour, kodo millet
(Kodra, Araka) (Paspalum scrobiculatum L.) flour with
whole wheat flour and semolina flour) ranged from 4 to
4.75 revealing that the recipes were lying in between the
category of ‘Like moderately to Like very much’. Overall
acceptability of Alfredo Sauce Jowar pasta ranged at
4.15, Arrabbiata sauce Bajra pasta at 4.75, and pink
sauce Kodo pasta at 4.4, respectively on 5- point Hedonic
Scale. Results revealed that these pastas were more
acceptable as they had a millet content of 20% and were
easier to cook and the overall taste was acceptable.
Therefore, it was concluded that including whole grains
and millets helped them bind easily and cook well.
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