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Abstract:

The current study was conducted for the development and evaluation of millet-based food products from finger millet and
great millet incorporated with moringa leaves powder. Various millet products like Cakes and Wafers were developed using
finger millet and little millet along with varying combinations of other flours and raw materials. Various formulations were
developed, sensory studies were conducted to the superior product based on overall acceptance using 9-point hedonic scale
by the semi-trained panel members. The formulation which was rated superior was further analyzed for physico-chemical
parameters like proximate analysis, microbial analysis, statistical analysis, and shelf-life studies. The proximate composition
of Cakes & Wafers showed moisture (22.81, 18.32%), ash (2.80, 2.80%), fat (3.85, 1.72gm), protein (10.26,4.87gm),
carbohydrate (69.53, 34.66gm) fiber (10.92, 5.88%) Thiamine (B1) (0.53,5.88mg) Riboflavin(B2) (0.15, 0.05mg) Niacin(B3)
(1.16,0.84mg) Calcium (167.60, 87.28mg) Iron (3.98, 2.09mg) respectively.

Key words: finger millet; great millet; moringa leaves powder; macro; and micronutrients

Introduction

Millets are group of small grained cereal food crops which are highly
tolerant to drought and other extreme weather conditions and are grown
with low chemical inputs such as fertilizers and pesticides. Finger millet
(Eleusine coracana L.) is a prevalent grain crop in the dry parts of Asia
and Africa. It prolongs to be a staple food and is known locally as “Ragi”
in southern states like Karnataka, Andhra Pradesh, and Telangana,
especially in Karnataka. It serves as fodder as well as grain. Its grain is
the richest source of calcium and it is utilized in a wide range of food
products, including cakes, puddings, sweets, and other baked products.
Little Millet (Panicum Sumatrense) is a quick growing, short duration
cereal which can withstand both drought and water logging. Little millet
is a nutrient-dense grain that includes minerals like magnesium,
phosphorus, and iron, as well as dietary fiber, protein, and B vitamins
(particularly niacin and thiamine). Moringa oleiferais a kind
of perennial tropical deciduous  arbor  belonging to  the
family Moringaceae, which originated in India and has been widely
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planted in Asia, Africa, and tropical and subtropical regions of Central
America. At least 110 different compounds have been isolated
from Moringa oleifera. These include vitamins A, B1, B2, B3, C and
vitamin E, minerals like calcium and iron, and many flavonoids,
glucosinolates, terpenes, alkaloids, saponins, sterols, fatty acids, and
phenolic compounds (Abd Rani et al., 2018).

Nutritional importance of millets

Millets are high in nutrition and dietary fibre. They serve as good source
of protein, micronutrients and phytochemicals. The millets contain 7-12%
protein, 2-5% fat, 65-75% carbohydrates and 15-20% dietary
fibre. Because of the high amount of dietary fiber, iron, zinc, calcium,
phosphorus, potassium, vitamin B, and essential amino acids, it is
nutritionally superior to wheat and rice [11, 12].

Value added products:

Cakes: Cakes are all time favourites to the people irrespective of the age.
Preparation of cake with the combination of breadfruit flour and millets
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flour are great in taste and with the nutrients in it. cakes are consumed
either as breakfast in the mornings in western side or as great evening
snack in the evenings. Raw materials used are rich in their own bioactive
components and can be served without any losses.
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Wafer: Combination of moringa leaves powder and with millets flour
greatly results in varieties of the wafer which goes in good combination
with different ice cream flavours or can be consumed alone as snack in
the teatime or as the garnishing material when crushed and sprinkled on
the top of different deserts.

Nutritional Information of Finger millet, little millet and moringa leaf powder per 100 gm

Parameters Finger millet Little millet Moringa leaf powder
Moisture (%) 11% 10.92 8.04

Protein (g) 7.3 104 23.73

Fat (g) 72 3.1 8.98

Carbohydrate (g) 1.3 70.7 4454

Fiber (g) 3.6 2 4.65

Calcium (mg) 344 25 8616.14

Iron (mg) 3.9 5.4 659.23

Thiamine (mg) 0.42 0.38 20.5

Niacin (mg) 11 4.3 2.22

Materials and methods:

Raw materials were procured from local market for the preparation of
cake and wafer. Refined Wheat Flour (Maida), refined sugar, edible

common salt, skim milk powder, margarine, artificial flavouring agents.
As per the following formulation prepare cake and wafer.

Product formulation of cake

Ingredients (gm) Control C1 Cc2 C3 C4
Maida 97 77 57 37 17
Millet flour (Ragi +Jowar) 0 20 (10+10) 40(20+20) 60(30+30) 80(40+40)
Moringa leave powder 3 3 3 3 3
butter 25 25 25 25 25
sugar 90 90 90 90 90

formed

Take batter in a bowl along with icing sugar and beat it till foam is

-

In another bowl egg is whipped by addition of the vanilla essence

a

Whipped eggs are added in to the butter bowl and stirred continuously

-

To the mixture the weighed flours are added gradually by continuous
stirring by taking care that no lumps are formed

(=

To this mixture milk is added to form a batter consistency

-

Continuous aeration of the batter till the light fluffy texture is obtained

-

Moulding of batter into greased cake moulders

=
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Bake at 1800°C (25 — 30 mins)

U
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Cooling

Figure: process flow diagram of preparation of cake

Product formulation of wafer
Ingredients(gm) Control w1 W2 W3 W4
Maida 100 80 60 40 20
Millet flour (Ragi + Jowar) 00 20 (10+10) 40(20+20) 60(30+30) 80(40+40)
Moringa leaves powder 15 15 15 1.5 15
Butter 125 125 125 125 125
Sugar 45 45 45 45 45

Mix all the ingredients one by one to form batter without lumps

formation

U

Resting the batter for 15- 20 mins

{

Mix the batter well and then sheeted on waffle machine

U

Mix the batter well and then sheeted on waffle machine

{

By applied pressure on the top and leave it for 5- 10 mins at 190 -
2000°C

{

Remove and cool

Figure: process flow diagram of preparation of wafer

Results and discussions

The value-added products were prepared from moringa leave powder
incorporated with millets. Those products were subjected to proximate

analysis, vitamin and mineral were estimated. The quality evaluation of
value-added products was done. It includes Proximate analysis, Microbial

analysis, Shelf life studies, and statical analysis.

Parameters Cake Wafers
control sample control sample

Moisture content (%) 23.99 22.81 18.32 17.76
Protein (g) 11.67 10.26 6.49 487
Carbohydrate (g) 75.10 69.53 37.97 34.66
Fat (g) 2.99 3.85 1.30 1.72
Crude fiber (g) 4.34 10.92 2.96 5.88
Ash (g) 1.84 2.80 1.58 2.80

Table: Proximate analysis of cake and wafer
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Proximate values of cake proximate analysis of wafers
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Figure: Graph of proximate analysis of cake and wafer

Moisture and Crude fiber contents of control and sample were observed

The Moisture and Crude fiber contents of control and sample were 18.329%.2.96,17.76% and 5.88gm/100gm respectively.

observed 23.99%,4.34,22.81% and 10.92gm/100gm respectively. The
Vitamin content of cake and wafer

Vitamins(mg) Cake Wafers

control sample control sample
Thiamine (B1) 0.37 0.53 0.294 0.37
Riboflavin(B2) 0.079 0.15 0.049 0.05
Niacin (B3) 0.85 1.16 0.469 0.84

The Thiamine and Niacin contents of control and sample were observed 0.37,0.85,0.53and 1.16mg/100gms respectively. The Thiamine and Niacin
contents of control and sample were observed 0.294,0.469,0.37 and 0.84mg/100gms respectively.

Vitamin confent of cake Vitamins analysis of wafers
14 09
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g o8 205
= T 04
g 06 » o
e 03
04 02
02 0.1
— ’
0 Thiamine (B1) Riboflavin(B2) Naicin (B3)
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vitamin content Vitamin content
mControl  mSample
mControl  m Sample

Graph of Vitamin analysis of cake and wafer Mineral contents of cake and wafer

MINERALS (mg) cake wafer
control sample control sample

Calcium 27.36 167.60 19.71 87.28

Iron 1.97 3.98 1.091 2.09

The Calcium and Iron contents of control and sample were observed 27.36,1.97,167.60 and 3.98mg/100gms respectively. The Calcium and Iron
contents of control and sample were observed 19.71,1.091,87.28 and 2.09mg/100gms respectively
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Mineral content of cake Mineral content for wafer
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Graph of Mineral analysis of Cake and Wafer

Microbial analysis for cake and wafer

Days Cake Wafer
Control Sample Control Sample
Colony forming unit (CFU/ gm) X 102
0 0 0 0 0
15 0 0 0 0
30 2 1 2 0
45 10 3 3 1

102, 30t day control has formed 2 and sample C4 formed 0 (CFU/gm) X
102and 45™ day control sample has formed 3 and sample C4 has formed
1 (CFU/gm) X 102.

As per microbial analysis for cake, control and sample C4 for Oth and 15th
day is ‘0’ (CFU/gm) X 102, 30th day control has formed 2 and sample C4
formed 1 (CFU/gm) X 10-2 and 45th day control sample has formed 10
and sample C4 has formed 3 (CFU/gm) X 10-2. As per microbial analysis

for Wafer, control and sample C4 for 0™ and 15" day is ‘0’ (CFU/gm) X Shelf-life studies of cake

Product Duration Appearance colour texture Taste Overall
acceptability
Control Oth day 75+£0.01 7.4 £0.03 75+0.01 7.7£0.02 7.8£0.03
(Sample (C4) (8.2+0.05) (8.2+0.02) (8.3+0.03) (8.31£0.01) (8.5+0.02)
15th day 6.9+0.03 6.5+0.01 7.0£0.01 7.3£0.02 7.0 £0.02
(7.8 +0.02) (7.7+0.02) (7.6+0.03) (7.5+0.02) (7.4 +0.06)
30th day 6.1 £0.04 5.9 £0.03 6.6 £0.03 6.6+0.06 6.2 £0.03
(7.0 +0.03) (6.9+0.02) (6.9+0.01) (6.9+0.06) (6.7 0.07)
45th day 4.6 £0.04 4.4+0.02 4.4+0.02 4.9+0.05 4.5 +0.01
(5.2 +0.04) (5.3+0.01) (5.2+0.01) (5.2+0.06) (5.0 £0.07)
shelf-life studies of wafers
Product Duration Appearance colour texture Taste Overall
acceptability
Control Oth day 7.8 £0.03 7.6 £0.02 7.6 £0.01 7.6 £0.02 7.6 £0.02
(Sample (W4)) (8.6 £0.02) (8.5+0.03 (8.4+£0.05 (8.6+0.06) (8.8 £0.03)
15th day 7.0 £0.03 6.8 +0.03 6.7+0.02 6.8 +0.05 6.7 +0.06
(7.9) £0.02) (7.020.04) (7.120.01) (7.320.07) (7.9 £0.07)
30th day 5.2 40.01 5.0 £0.06 5.9 4£0.01 5.4 £0.03 5.6 +0.04
(6.5) +0.02) (6.2+0.05) (6.8+0.03) (6.6+0.04) (6.9 +0.05)
45th day 4.5 £0.05 4.6 £0.04 5.1 +0.01 4.7 £0.05 4.6 £0.02
(5.5+0.07) (5.3+0.02 (5.6+0.02) (5.440.02) (5.3+0.01)

Statistical analysis:
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statistical analysis of cake

SAMPLE SENSORY ATTRIBUTES
Appearance Colour Taste Texture Overall
Acceptability
CONTROL 7.5+ 0.01 7.4+ 0.03 7.5£0.01 7.7£0.02 7.8£0.03
C1 7.4+ 0.03 7.2+£0.04 7.4+ 0.02 7.3£0.04 7.5£0.02
(67 7.3+ 0.06 7.1+ 0.08 7.5+ 0.04 7.5+ 0.05 7.2+ 0.06
C3 7.2£0.04 7.3£0.01 7.2£0.06 7.4+ 0.02 7.3£0.04
C4 8.2£0.05 8.2+ 0.02 8.3£0.03 8.3£0.01 8.5+ 0.02
MEAN VALUES FOR CAKE
9
85
8
g5
© ol I
6.5
6
Appearance Colour Taste Texture Overall
Acceptability

SENSORY ATTRIBUTES
mean values

EMCONTROL mCl mC2 m(C3 mC4

Graph of mean values for cake

As per statistical analysis the highest mean score of sample 4 is superior,  (ragi, jowar) —40 + 40 gm, moringa leaves powder — 3gm, butter — 25gm,
so we consider sample C4 was made from., Maida -17gm, millet powder  sugar 90 gm

statistical analysis of wafers

Sample Sensory attributes
Appearance Colour Taste Texture Overall Acceptability
CONTROL 7.8+0.03 7.6+ 0.02 7.6+0.01 7.6+ 0.02 7.6+ 0.02
w1 7.7+0.02 7.7+ 0.03 7.7+0.06 7.7£0.04 7.8+ 0.01
W2 7.7£0.05 7.9+ 0.02 7.7£0.02 8.1+ 0.08 7.7 0.05
W3 7.7£0.07 7.9+ 0.05 7.8+£0.04 7.8+ 0.06 7.8+ 0.02
w4 8.6 £0.02 8.5+ 0.03 8.4+0.06 8.6+ 0.05 8.8+ 0.03

mean value for wafer

S FFFF

7

values
[05]

(%3]

Appearance Colour Taste Texture Overall
Acceptability

SENSORY ATTRIBUTES
mean values

EMCONTROL mW1 mW2 mW3 mw4

Graph of mean value for wafer
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As per statistical analysis the highest mean score of sample 4 is superior,
so we consider sample C4 was made from., Maida -10gm, millet powder
(ragi, jowar) — 20 + 20gm, moringa leaves powder — 3gm, butter —
12.5gm, sugar 45gm.

Summary

The main aim of the project work presented was related to development
and evaluation of millet-based products from finger millet and great millet
incorporated with moringa leaves powder. Millet flour products prepared
and evaluated were cakes and wafers. Millet flour products are developed
by incorporating major millet i.e., finger millet and great millet. VVarious
formulations of these products are standardised through various
proportions of ingredients and compared with control products through
sensory evaluation. The sensory qualities of developed products are
judged by semi-trained panel members on 9-point hedonic scale rating
test. The best acceptable products obtained through sensory evaluation are
analysed for physico-chemical parameters like proximate analysis, shelf
life of developed products was studied for a period of 45 days The
physico-chemical parameters revealed that the developed millet products
are excellent source of macro and micronutrients especially in terms of
protein, calcium and dietary fibre when compared against control
products.

Conclusion:

Nutritionists are encouraging incorporation and utilization of non-
glutinous ingredients in different recipes with least effort and low cost for
combating malnutrition. The novelty of this project work is utilisation of
millets for development of various traditional and value-added products.
Due to urbanisation and increase in consumption of processed foods,
people in the society are facing the issues of non-communicable diseases
like obesity, diabetes, and hypertension. The major issues related to
occurrence of lifestyle disease are high consumption of wheat and rice
based processed products which are devoid of fibre. Lifestyle diseases can
be minimised to large extent by creating awareness among consumers to
consume millet and millet products which are good source of dietary fibre,
complex carbohydrates and minerals like calcium and iron. By
consumption of millets and millet products, nutritional security can be
provided to the citizens in the country. Millets can contribute to healthier
society. Millets can prevent diseases related to malnutrition. The
developed products can be consumed by all age groups and are highly
recommended for people suffering from diabetes, hypertension etc.
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