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Abstract

nutrients, minerals and vitamins that are required for the optimum health.

Extruded herbal snack was developed by using single screw extruder using corn flour, oat flour, and rice flour and Ocimum basilicum paste respectively.
After a thorough study and several attempts made to develop this herbal snack with a different portion of ingredients and the shelf life of the product was
conducted for about two months. Three different portions of corn flour, oat flour, rice flour and Ocimum basilicum paste were taken in the proportion of
(60:20:15:5) for the first sample, (50:30:10:10) for second sample and (40:40:10:10) for the third product sample respectively. Physico-chemical and sensory
analysis of the samples was conducted. During the storage of the product, it was observed that the moisture content of the products was increased slightly
whereas the other parameters were found to be decreased with the storage time. Among the three samples, the one with 50% and 40% corn flour were found
to be acceptable. Depending on the sensory attributes observed, the sample with 50% corn flour was found to be satisfactory during the storage period and
is an adequate sample among the three. Therefore, the developed snack is fiber rich and of low calories. Also due to the addition of paste, Ocimum basilicum
the prepared snack has the anti-inflammatory and anti-microbial properties and the Ocimum basilicum paste is one of the finest sources of many essential
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Introduction

In the present world, the biggest challenge for the food industry
is to develop the health promoting foods. The future of the food
products ultimately regards how it affects the consumer health and
the raw materials that will deliver such health benefits [1]. Meanwhile,
traditional food patterns are being broken down. Today’s lifestyle of
individuals is becoming more hectic and people have very less time in
preparing meals, this eventually affecting the rise in interest towards
snacking patterns [2]. Unfortunately, due to the high salt and fat
contents in the snacks, people health is concerned more. The greater
concern towards a healthier diet has led many food producers to look

at the substitutive snack products that avoid high levels of fat, sugar,

and salt and also which are fortified with vitamins and minerals. Even
the ingredients/ raw materials are described as functional and snack
products which have fruits or vegetables respectively [3].

Even in our history, it has been mentioned that the herbs have
been added to foods either for preservation or flavour purposes. Use
of different herbs in food products can make foods more acceptable,
healthier and the addition of herbs leads to removal of salt and fat, as
herbs are such useful flavoring agents [4]. Also, herbs contain more
pharmacological properties [5]. As of the facts seen, herbs are useful
flavoring agents for snacks and some of the herbs often have used to
gain pharmacological activity to these products [6-8]. By the addition
of herbs to the food products, the health benefits and flavour of the
products can be improved.
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Extrudates are microbiologically safe due to lower moisture
content and requires less labour for handling and requires less
packing material and storage space [9]. Extrusion cooking is High-
Temperature Short Time (HTST) technology, and a continuous
cooking, mixing and final production process with low cost of
production and high efficiency [10-12]. During extrusion, the
cooking temperature should be 180-190°C with 20-40 seconds of
time respectively. During extrusion cooking, gelatinization of starch,
protein denaturation, inactivation of raw food enzymes, decreasing
the microbial load in the final product would occur. Food extrusion
has quite distinct advantages like versatility, high productivity, low
cost, a variety of sizes and shapes, final product quality and energy
efficiency, new food production and no food wastage.

Developed extruded product will show excellent functional
characteristics with improved health benefits due to the addition
of Ocimum basilicum paste to corn. To improve nutritional value,
physical state and to improve the functionality of the end product,
the extrusion cooking was adopted.

Materials and Methods

The raw materials corn flour, oat flour, rice flour and Ocimum
basilicum paste were procured from the local market of Hyderabad.
The extruded herbal snack was developed, and quality analyses were
conducted in Department of Food Technology, OUCT, Osmania
University and Hyderabad. The experimental procedure and product
formulation are shown in Figure 1 and Table 1.

Table 1: Formulation of extruded herbal snack (%).
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Development of extruded herbal snack physico-chemical
analysis

Crude fiber was analyzed by the method of A.O.A.C., 1999 [13].
Crude protein and total ash content were analyzed by using the
method given by A.O.A.C., 1980. Determination of fat and moisture
content was done by the standard method provided by A.O.A.C., 1999
[14]. With the help of Anthrone method, the carbohydrate content of
the developed product was determined respectively.

Sensory evaluation was done by 9-point hedonic scale. Based on
the six parameters (color, aroma, taste, flavour, texture and overall
acceptability), the sensory quality of the developed product was
determined respectively. The sensory evaluation was done by using
a hedonic scale, with extremes of 1 (disliked extremely) and 9 (liked
extremely) to analyze the product acceptability respectively.

Results and Discussion
Moisture content

The moisture content of the developed extruded herbal snack
with different proportions of corn flour, oat flour, rice flour and
Ocimum basilicum paste during the storage period of 2 months was
determined with the standard method A.O.A.C., 1999. As shown
in Table 2 the moisture content was high in sample S (13.328%)
followed by S,(12.674%) and sample S,(11.029%) and the least was
observed in sample $,(10.401%) after 60 days of storage period. The
lesser moisture content in sample S, may be attributed due to the
presence of more oat flour than other samples respectively. As of the
fact, oats contain more fiber content, so less the moisture content

Samples i .
Ingredients (%) s s P s s respectively [15,16]
Corm Flour 1000 6(1) 58 46 The moisture content decreases considerably in different samples
Oat Flour ) 20 30 40 from S, to S,. During the storage period of 60 days, it was observed
Rice Flour _ 15 10 10 that there was a significant increase in moisture content. When we
Ocimum Basilicum Paste - 5 10 10 observe, the sample S, was found to be having a slight increase in the
moisture content compare to that of other samples, which makes it
( ) more acceptable.
Corn Flour was taken
1 Table 2: Moisture content (%).
Addition of oat flour in different proportions Sample 0 Days (cyo) 30 Days (%) 60 Days (%)
l S, 12.961 13.066 13.328
S, 12.402 12.423 12.674
Addition of rice flour and Ocimum basilicum paste
S, 11.003 11.014 11.029
l S, 10.353 10.365 10.401
Addition of water
'a Y
1 15
Q
Mixing of ingredients
B O X
1 = 10
E N | 0 Days
Extrusion of mixture at 110-115°C 17,1 : 5
‘S & m 30 Days
1 S S o0
= 60 Days
Drying of extruded snacks U SO S1 S2 S3
] Samples
Packaging Figure 2: Moisture Content of the herbal snack samples in 60 days of
Figure 1: Flowchart for development of extruded herbal snack product. storage packed in HDPE packing material.
.- J . J

Citation: Mrudula G, Suman M, Neelima T, Srinivas M, Bhasker V. Development, Quality Evaluation and Shelf Life Studies of Extruded Herbal Snack

02 Foods with Fortified Ocimum Basilicum. Indian J Nutri. 2017;4(4): 172.



INDIAN JOURNAL OF NUTRITION

Carbohydrate content

During the storage period of 60 days, the change in carbohydrate
content of the extruded herbal snack containing corn flour, oat flour,
rice flour and Ocimum basilicum paste has been evaluated and is
presented in Table 3. From the data, it was clearly seen that there was
a slight decrease in carbohydrate content of samples prepared. Due to
the high incorporation of corn flour in sample S, the carbohydrate
content was observed to be greater than other samples. The difference
in carbohydrate content in different samples was may be due to the
presence of a different proportion of corn flour in the developed
samples. Similar results were found in the research conducted by
Sumathi et al., [17]. With the increase in shelf life of the samples from
0 to 60 days, the significant decrease in carbohydrate content was
observed respectively.

Protein content

The protein content of the samples S, S, S, and S, was determined
by the standard analysis method given by A.O.A.C., 1980 [13]. The
results obtained clearly indicated that there was a slight decrease in
protein content of samples. From the Table 4, it is observed that the
protein content of the sample S, is higher than other samples. The
protein content increased considerably in different samples due to
different portions of corn flour, oat flour, rice flour and Ocimum
basilicum paste respectively. A significant decrease of protein content
was observed in the four samples during a storage period of 60 days.

Crude fiber

From the results obtained, it is clearly observed the changes in
crude fiber content in four samples. It is tested for 30 days of interval.
The increase in crude fiber content in the four samples may be due
to the addition of increased amount of oat flour in each sample
respectively. From Table 5 it is observed that there is a decrease in
each sample crude fiber content during the storage period of 60 days
respectively. Similar results were seen in the research study conducted
by Deepika et al.

Table 3: Carbohydrate content (%).

Sample 0 Days 30 Days 60 Days
S, 55.891 55.695 55.631
S, 53.195 52.892 52.691
S, 50.177 49.969 49.761
S, 48.257 48.091 47.979
60
Q ~
=S 55
5%
E E 50 m 0 Days
[
N
2 £ 45 m 30 Days
L]
S O 40 60 Days
SO S1 S2 S3
Samples
Figure 3: Carbohydrate content of the herbal snack samples in 60 days of
storage packed in HDPE packing material.
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Table 4: Protein content (%).

Sample 0 Days 30 Days 60 Days
S, 4.729 4.60 4.488
S, 5.781 5.76 5.521
S, 6.827 6.601 6.479
S, 7.262 7.185 7.158
8
Q
6
T
= E ‘2" B0 Days
~—
S v m 30 Days
= *E 0
A5 SO S1 s2  S3 ¥ 60 Days
Sample
Figure 4: Protein content of the herbal snack samples in 60 days of storage
packed in HDPE packing material.

Table 5: Crude fiber content (%).

Sample 0 Days 30 Days 60 Days
S, 0.521 0.497 0.480
S, 0.617 0.573 0.529
S, 0.662 0.64 0.617
S, 0.706 0.684 0.666

0.8

|

v\ 06

= <04

E‘ - m 0 Days

) £ 02 m 30 Days

s & 0

2 £ SO s1 sz s3  M60Days

Q0

Sample

Figure 5: Crude Fiber content of the herbal snack samples in 60 days of
storage packed in HDPE packing material.

Ash content

As observed in Table 6, the ash content of the developed extruded
herbal snack samples is increased. This increase in as content may
be due to the addition of oat flour and Ocimum basilicum paste in
different proportions to each sample. When we observe the results, it
is clear that, along with the storage period of 60 days, the ash content
is decreased considerably.

Sensory evaluation

During the storage period of 60 days of samples S, S, S,, S, it
is observed that the sensory attributes of the samples were slightly
decreased respectively. From the Table 7, the sample S, has more
palatability, i.e., the acceptability of this sample was a way more
acceptable than other samples.
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Table 6: Ash content (%).

Sample

Figure 6: Ash content of the herbal snack samples in 60 days of storage
packed in HDPE packing material.
.

Sample 0 Days 30 Days 60 Days
S0 3.98 3.816 3.608
S, 6.083 5.986 5.953
S, 7.565 7.465 7.205
S, 8.52 8.42 8.3
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Table 7: Sensory evaluation.
Sample Colour | Aroma Taste Flavour Texture Overall acceptability
S, 8.646 | 8.644 | 8413 8.146 8.9 8.520
S, 7.87 7.63 | 6.90 6.68 7.81 7.09
S, 7.90 763 | 7.09 6.84 7.984 7.29
S, 6.353 | 6.213 | 6.153  6.050 6.510 6.256
e B
= 10
> E M Colour
8 ]
= E H Aroma
D & 9
n »
= SO S1 S2 S3 B Taste

Sample

Figure 7: Sensory evaluation of the herbal snack samples in 60 days of
storage packed in HDPE packing material.
.

Conclusion

Thus from this present research study and results obtained it can
be concluded that a high quality extruded herbal snack can be made
out by incorporating different proportions of corn flour, oat flour,
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rice flour and Ocimum basilicum paste. But among all the samples,
the sample with the formulation of sample S, was considered to be
more acceptable. The shelf life analysis of the extruded herbal snack
was conducted for two months at an interval of 30 days respectively.
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