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Abstract — Bisculits are a type of baked product that are becoming one of the vital snack foods worldwide because of their taste,
stable shelf life and crispiness. This study was conducted to enhance the nutritional content of biscuits by incorporating
moringa leaves extract and Avena sativa(oat) flour. Moringa oleifera is from Moringaceae family. It is most widely grown in
tropics and subtropics. These leaves are highly nutritious and are rich in proteins, iron, beta carotene, vitamin A, C and
potassium[1]. Avena sativa commonly known as oats. It is rich in fibre, vitamins, minerals, essential amino acids and
antioxidants[2]. Different compositions of oat flour and moringa leaves extract are mixed with wheat flour along with lecithin,
salt, shortening, baking powder and palm sugar. The prepared dough is baked at 175°C-180°C for 15 minutes. The results
showed that with the increasing addition of Moringa leaves extract and oats flour within the recipe, increases the protein,
dietary fibre, total fat and sugar contents and also showed considerable changes in sensory attributes and in physiochemical

properties also.
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levels protect humans from heart related diseases.
. INTRODUCTION Moringa leaves also contains essential amino acids such
as trytophan, methionine, lysine and cyestine[4].
Avena sativa commonly known as oats is a good source
of beta-glucan and this may lower cholesterol and glucose
in the blood. Oat is a great source of fibre, antioxidants,
vitamins and minerals than most of the other grains[5].
Oats contains avenanthramides, an antioxidant which may
help to reduce blood pressure. The beta-glucan in oats
helps to reduce cholesterol, promotes healthy gut bacteria
and may improve insulin sensitivity[6]. Palm sugar is
used as a sugar replacer here because of it’s higher
nutrition content. It is a good source of antioxidants,
vitamins, minerals such as iron, zinc and potassium[7].
The main purpose of this study is to develop value added
biscuits by incorporating Avena sativa (oats)flour and
moringa leaves extract in wheat flour biscuits. These
combination of ingredients will enhance the nutritional
value of biscuits and also helps to utilize the nutrients of
Moringa leaves in a easy and effective way.

Consumption of bakery products has been on increase
now a days. Bakery industry is one of the biggest food
processing sectors in India. Bakery products are classified
into three types : breads, biscuits and cakes. Biscuits are
made by blending basic ingredients such as flour, sugar,
shortening, water and finally the dough is baked. Biscuits
are made up of high calorie ingredients and also contains
non caloric sugars which are when taken/consumed for
too long may causes negative health effects on
consumers.

But this Avena sativa (oats)flour and moringa leaves
incorporated biscuits which will have positive effect on
consumer health because of their nutrient content.
Moringa leaves are considered as one of the most
nutritious leaves in the world. They are abundantly
available, inexpensive but still are under exploitation or
go waste because most of the people are not aware of
these leaves. It is rich in bioactive compounds and

antioxidants. It has also a considerable amount of protein, Il. MATERIALS AND METHODS
vitamin A, B2, B6, C and magnesium[3]. It can increase
blood antioxidant levels because the levels are rich in
quercetin and chlorogenic acids. Moringa leaves are also
a good source of high density lipoprotein which in high

Wheat flour, oats, moringa leaves, palm sugar,
shortening, baking powder, salt and lecithin were
purchased from local market and were taken to the
laboratory for processing. The entire processing of this
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biscuits took place at Department of Food Technology,
JCT College of Engineering and Technology, Tamil
Nadu.

-

Fig.1. Fresh Moringa leaves.

1. Preparation of Moringa leaves extract and oats
flour

Moringa leaves were purchased from local market. They
were cleaned using distilled water and the leaves are
separated carefully from the stalks. Then their size was
reduced by dicing and finally leaves are grinded into fine
paste. Small amount of water is added and the mixture is
filter pressed to obtain the extract.

Oats was purchased from the local market and was
grinded into fine powder.

Fig.2. Moringa leaves extract.

Fig.3. Oats.

2. Preparation of biscuits

Wheat flour is mixed with moringa leaves extract and oats
flour at different proportions. All other ingredients are
carefully weighed and added in the mixture. This mixture
is mixed well until the required consistency is achieved.
Kneading is done for 5 minutes to obtain a soft dough.
The dough was divided into small portions and rolled flat

evenly using rolling pins. Then they were cutted using
cookie die/cutter. The biscuits were baked at 175°C-
180°C for 20 minutes. After baking, the biscuits were
cooled and packed in sealed polyethylene bags.

Table —I: Composition of ingredients

Ingredients | T1 T2 T3 T4 TE
Wheat 100 o 20 T0 &0
flour(z)

Dat [} 10 20 30 40
flour(g)

Morinza [} 10 15 20 15
leaves

extraciml)

Fatz) 20 0 20 20 20
Palm mgar | 15 15 25 15 5
&)

Salt(z) 1 1 1 1 1

T1 = Wheat biscuits

T2, T3, T4, T5 = Wheat biscuits incorporated with
different compositions of oats flour and moringa leaves
extract.

3. Sensory evaluation

The sensory evaluation study was carried out by
evaluating five major sensory attributes such as
appearance, taste, texture, aroma and overall acceptability
using nine point hedonic scale. Fifteen members including
students and staffs from the department were used for this
evaluation.

4. Biochemical analysis

4.1 Moisture analysis: The samples were weighed
carefully using electronic weighing machine and we’re
taken in sample cups. They were dried in hot air oven at
95°C to 110°C and the calculation was done.

4.2 Ash content: A known amount of sample was
powdered and taken in a crucible and then burnt in a
muffle furnace. By using this method the ash content of
the prepared biscuits were calculated.

4.3 Nutrient content: Kjeldhal method was used to
estimate the protein content of the biscuits. The biscuit
samples are first digested and the released nitrogen
content is converted into protein content with a
conversion factor of 6.25.

Carbohydrates content was determined using anthrone
method.

Solvent extraction-gravimetric method was used for
determining the fat content.

Vitamin C content was determined using 2,6 indophenol
method. Liquid chromatography method was used to
estimate beta-carotene value[8].

4.4 Microbiological analysis of biscuits: The total plate
count was determined by pour plate method. Coliform
present in the samples were also determined using
appropriate methods[9].
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5. Physical property analysis:

The weight of the biscuits were measured in an electronic
weighing machine. The diameter(cm) and thickness(cm)
were determined by using vernier caliper. The spread
ratio of biscuits were obtained by dividing diameter(cm)
of the biscuits by their thickness(cm)[10].

6. Shelf life study:

The prepared biscuits were packed and sealed in
polyethylene pouches. The changes in water activity,
sensory attributes such as texture, colour and overall
acceptance were evaluated/investigated at an interval of
one month up to three months. Visual observations were
made daily to evaluate the microbial spoilage.

Il . RESULT AND DISCUSSION

The addition of oats flour and moringa leaves extract in
wheat biscuits formulation resulted in enhanced nutrition
content and sensory attributes.

The sensory evaluation was carried out by evaluating five
major sensory attributes and the results were tabulated in
table 2. It is shown that sample T3 has better
characteristics than others.

Table : 2 Sensory evaluation of prepared biscuits
Orrerall

Samp | Appeara | Tas | Texm | Aro

les moe e re ma accep@mbi
lity

Tl 810 T.B 810 815 805

T2 805 T 815 815 807

T3 805 8.0 820 820 811

T4 T.RD 7T TED 7R3 782

T= 7.60 7.5 7.80 765 785

Mieanm | 752 T.B 803 80 To4

¥

The nutritional content of the prepared biscuits were
determined using different methods and the results are
shown in table 3. This analysis showed that the wheat
biscuits incorporated with oats flour and moringa leaves
extract have much more essential nutrients than the usual
wheat biscuit (T1).

Table —I1I: Biochemical analysis of prepared biscuits

Parameters Tl T2 |T3 (T4 |T&

Mo isture{04) 123 118 (115|111 (107

Protein{t4) 1443 | 157 (17.7 | 19.8 (208

Carbobrydra te{24) | 8277 | 713 | 733 | 751 | 762

Fat{M) 165 | 1083 (245 |30 (337

Anhi0g) 136 |1T7R |31 30643

L

Vitamin Cf04) 0 30[R0 | 121|143

Proximate analysis of biscuits

= =
e

o

Tl T2 T3 T4 W TS

Fig.4.Graphical representation of proximate analysis of
the prepared biscuits.

IV. CONCLUSION

The incorporation of Moringa leaves extract and oats
flour into what biscuits showed considerable changes in
the nutritional content and the physiochemical properties
of the biscuits.

The results showed that with increasing addition of oats
flour and moringa leaves extract within the wheat biscuit
recipe, increases the nutrients such as protein, dietary
fibres, ash, sugar, fat in the biscuits. It also helps to utilize
the nutrients in moringa leaves in a easy and effective
manner. It is concluded from the study that oats flour and
moringa leaves are successfully incorporated in wheat
biscuits to yield biscuits of rich nutrition and with
acceptable sensory attributes.
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