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Abstract

Moringa oleifera Lam (Moringaceae) is a plant with high nutritional and medicinal value. The leaves are
rich in minerals like calcium, potassium, iron etc and vitamins like -carotene, Ascorbic acid, proteins,
flavonoids, phenolic components and other essential phytochemicals. The leaf extracts are used to treat
malnutrition and also acts as potential antioxidant, anticancer, anti-inflammatory, antidiabetic and
antimicrobial agent. Due to the wide range of nutritional properties, the value-added product, instant
moringa idly mix is being developed. The present study was conducted to see the supplementation of
moringa leaf powder to increase nutritional value and to check physiochemical properties. Instant
moringa idly mix of three different proportions were prepared by adding moringa leaf powder at levels of
5%, 10%, 15% and were evaluated organoleptically and physiochemically in comparison to control
samples (without addition of moringa leaf powder). Thus, the product with 10% level of moringa leaf
powder supplementation was accepted obtaining sensory evaluation scores in the range of 8.0 with
increased nutritive value for moringa idly.
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Introduction

Moringa oleifera tree belongs to the family of Moringaceae, it is commonly called “drumstick
tree”. It can be grown in any tropical and subtropical regions of the world with a temperature
around 25-35 °C. Extracts from the leaves are used to treat malnutrition, augment breast milk
in lactating mothers. It is used as potential antioxidant, anticancer, anti-inflammatory,
antidiabetic and antimicrobial agent. The leaves and seeds also contain PUFAs are linoleic
acid, linolenic acid and oleic acid; these PUFAs have the ability to control cholesterol.
Research show that moringa seed oil contains around 76% PUFA, making it ideal for use as a
substitute for olive oil [, M. oleifera leaves have high source of proteins, vitamin-C, calcium,
B-carotene. Due to the presence of several sorts of antioxidant such as ascorbic acid,
flavonoids, phenolic and carotenoids, Moringa is able to extend the period of food containing
fats. 2. Moringa leaves contain more vitamin A than carrots, more calcium than milk, more
iron than spinach, more vitamin C than oranges, and more potassium than bananas, noting that
the protein quality of Moringa leaves rivals that of milk and eggs 4. About 87% of the total
crude protein was in the form of true protein in the leaves. In leaves, amount of all the essential
amino acids were higher than the amino acid pattern of the FAO reference protein and
comparable to those in soya bean [l By reviewing all the health benefits of moringa tree,
instant moringa idly mix with various proportions of black gram, idly sooji, and moringa
powder with 5%, 10%, 15% of mix is prepared and physiochemical and organoleptic
characters were studied.

The main objective of study:

1. To develop value added food product by incorporating Moringa oleifera.

2. To evaluate physio-chemical characteristics of the product.

3. To evaluate sensory characteristics of the value-added product.

4. To study the nutritive value of developed product (instant moringa idly mix).

Materials and Methods

Raw materials such as black gram, sooji flour, were procured from local market and Bulk
sample of moringa leaves procured from nearby orchids.
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Preparation of moringa leaf powder

After harvesting leaflets obtained after harvesting were sorted
to eliminate damaged ones and washed. The leaves were
given pre-treatment such as blanching and drying. The leaves
were blanched in water for 5 minutes to inactivate the enzyme
which causes browning and to preserve the nutritional value
of the leaves. After blanching the leaves were dried by shade
drying at (28-30 °C) for 6 days or by cabinet drying at 60 °C
for 6 h.

Collection of moringa leaves

l

Cleaning
l

Blanching (5 minutes)
l
Cabinet drying (60 °C for 6 h) or Shade drying (6 days)

l

Grinding
l

Collection of powder

Fig 1: Preparation of moringa leaf powder

Preparation of mix

All the ingredients are taken in required proportion according
to the formulation. Dry roasting of black gram and idly sooji
is done separately under flame. Allow them to cool. Then
grind the black gram by adding the moringa leaf powder. Add
this mixture to the idly sooji and mix properly. Cool the mix
properly. Packing in the air tight containers.

Dry roasting of black gram and sooji (150 °C for 10 minutes)
!

Cooling

1
Grinding of black gram with moringa powder
i)
Mixing all the ingredients
1

Cooling and packing in air tight containers

Fig 2: Preparation of instant moringa idly mix

Table 1: Formulations of instant moringa idly powder (per 100 g)

Ingredients To | Ta | T2 | T3
Black Gram 25 | 25 |1 20 | 20
Idly Sooji 75 | 70 | 70 | 65
Moringa Powder 0 5 10 | 15

Where, To is Control sample, Ti, T,, T3 are moringa
incorporated with 5%, 10%, 15%
moringa powder respectively.

Determination of Moisture content:

Moisture is done by oven drying method (AOAC, 2005) [6].
Weigh the empty Petri dish. Take 10 g of the sample and
place in weighed empty Petri dish. Note the weight. (Petri
dish + sample) (W3). Pre heat the oven to 100 °C. Now place
the sample in the oven at 105 °C + 2 °C for 4 to 5 hours. Take
the sample from the hot air oven and place it in desiccators for
some time. Weigh the sample (dried sample + Petri dish)
(W2).
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Wi1i-W2

Moisture % = x100

Determination of Protein content

Protein content was estimated by Kjeldahl (AOAC, 2016) 1.
The nitrogenous compounds of the material to be tested are
converted into ammonium sulphate by boiling with con.
H2SO,. It is subsequently decomposed by addition of excess
of alkali and the liberated ammonia absorbed into a boric acid
solution containing Bromocresol green indicator by steam
distillation. Ammonia forms a loose compound, ammonium
borate, with boric acid, which is titrated directly against
standard hydrochloric acid.

(mL of Hcl-mLof blank) * normality*14.01
weight of sample taken

N (9/Kg) =

Crude protein (%) = N x 6.25

Determination of Ash content

Ash content was calculated by muffle furnace method
(AOAC, 2000) 81, The finely ground sample of 10 g was
weighed (W) in pre-weighed silica crucible (W>) and ignited
till smokeless. Then it was transferred to muffle furnace and
heated at 550 °C for 4 hours for complete oxidation of organic
matter and resultant ash content was calculated by weighing
the crucible after combustion (Ws).

W3-W

2
Wi x 100

Ash content (%) =

Determination of Fat content

The fat content was estimated by using Soxhlet apparatus
(AOAC, 2000). The powdered sample 10 g was weighed (A)
accurately in thimble, weight of the flask before extraction
(B) was noted and extracted with petroleum ether (60 -80 °C)
in Soxhlet apparatus for 6-8 h. Weight of the flask after
extraction was noted and calculated to get fat content [,

Fat content (%) = w

Determination of total carotenes

Total carotenoids were determined by the (AOAC,2016)
method [10]. Reagents used are Petroleum, Acetone (50%),
Sodium sulphate (5%). Weight 10 g sample and ground with
10 mL petroleum ether in pestle mortar. Added 10 mL 50%
acetone and shake vigorously. Added 5 mL sodium sulphate.
A vyellow layer will be formed. Take liquid above yellow
layer with pipette and take the reading at 450 nm on
spectrophotometer.

Determination of Carbohydrate

Carbohydrate is done by difference method. Carbohydrates
come in simple forms such as sugars and complex forms such
as starches and fiber (11,

Carbohydrate (%) = 100 - (% Moisture + % Ash + % Fat + %
Protein)

Determination of Calcium

This was determined by ethylenediaminetetraacetic acid
(EDTA) titrimetric method 2, 10 mL of the digested sample
was measured into a 250 mL conical flask. A pinch of
potassium cyanide, a pinch of hydroxylamine hydrochloride,
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5 mL of 10% potassium hydroxide were added and shaken
gently until the solids dissolve. Then a pinch of indicator
(Patton’s & Reader’s reagent) was added and the mixture
titrated with the 0.01M EDTA solution until the colour
changed from wine red to blue which is the end point.

Determination of bulk density

Bulk density was determined by (WHO, 2012) method [,
Take a container of known volume and the weigh the amount
of sample that can be filled in it. Mildly tapped 2-3 times on
the bench. Weight of the sample was noted and calculated.
weight of sample

Bulk density (g/cm?®) =

volume of sample

Sensory analysis
The sensory evaluation for moringa idly mix was done by
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preparing idly’s and conducted sensory evaluation using 9
points hedonic scale. Samples were evaluated for colour,
taste, appearance, and overall acceptability. It is performed by
9-member trained panel. Judgments were made through rating
products on a 9 points Hedonic Scale with corresponding
descriptive terms ranging from 9 ‘like extremely to 1 ‘dislike
extremely’

Results and Discussion

Instant idly mix is prepared by black gram, sooji flour and
moringa leaf powder of three different formulations Ty as
Control sample, T; -with 5%, T, -with 10%, T3 -with 15%
moringa leaf powder. The formulated mixtures were tested for
physical characteristics (bulk density), nutrient composition,
sensory attributes.

Table 2: Physiochemical composition of formulated moringa idly mix (10g)

Samples
Parameters T T T T
Moisture 8.033+0.039 8.098+0.048 8.230+0.066 8.250+0.051
Protein 10.76+0.423 11.36+0.366 12.04+0.205 12.52+0.407
Fat 1.21+0.221 1.12+0.420 1.25+0.305 1.31+0.220
Ash 1.28+0.255 1.53+0.410 1.71+0.175 1.87+0.179
Carbohydrate 78.717+0.216 77.892+0.198 76.770+0.233 76.048+0.256
Crude fiber 1.32+0.11 1.46+0.23 1.63+0.15 1.74+0.12
Calcium(mg) 177+0.32 202+0.29 233+0.16 269+0.24
Total carotenoids 0 19.93+0.15 23.42+0.23 29.56+0.19
Bulk density(g/cm?®) 0.691+0.09 0.713+0.12 0.722+0.03 0.707+0.07
Values are means + SD of three independent determinations
= Color and Appearance Texture =Taste ® Overall Acceptability
10
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8
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Fig 3: Sensory attributes of instant moringa idly mix

The acceptance scores were assigned for various sensory
parameters- color and appearance, taste, texture and overall
acceptability. To as Control sample, T: -with 5% moringa
powder, T, -with 10% moringa leaf powder, Ts -with 15%
moringa leaf powder. The acceptance scores are more for idly
served with T, sample.

Conclusion

The results indicated that the sample T, was most accepted
based on nutritional and sensory aspect. The addition of
moringa powder improves the nutritional and sensory
properties. Protein content of moringa leaf powder
supplemented product is more when compared to the control
sample. Crude fiber, carotenoids and mineral content increase
with increase in the supplementation of moringa powder. The
study proved that 8 -10 g serving of dried leaf powder will

satisfy a child with 11-12% of the protein, 35-40% of the
calcium, required amount of the iron, and nearly all the
vitamin A that the child needs in a day. The study has shown
that the supplementation of moringa powder in diet reduces
malnutrition and provides most of the nutrients required for
the body.
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