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Abstract

Khakhra is a traditional ready-to-eat snack or breakfast item. Khakhra is a crispy version of Roti; it is usually a handmade
cracker and roasted to provide crunchiness. Flaxseed, or Linseed (Linum Usitatissimmum), popularly known As Alsi, Jawas,
Aksebija in Indian languages, is a blue flowering Rabi crop and a Member of family Linaceae. It is well known that flax seeds
are a source of high content of polyunsaturated fatty acids. Flaxseed is rich in the essential omega-3 fatty acid, alpha linolenic
acid. omega-3 fatty acids have biologic effects that make them useful in preventing and managing chronic conditions. For
preparation of Flaxseeds khakhra different formulations were made such as T1, T2 and T3. Sensory evaluation of Flaxseeds
khakhra was carried out and score recorded was T3 sample observed higher score of colour, flavour, texture, appearance and
taste of the sample significantly affected with addition of various formulation. Proximate analysis was carried out and score
recorded was obtained T3 sample observed percent of moisture content, fat, Protein, Carbohydrate, ash and Energy value is
(1.693 %), (9.929 g/100g), (5.712 g¢/100g), (78.153 g/100g), (4.513%) and (424.821 kcal/100g) respectively. Prepared
Flaxseeds khakhra packaged by using Aluminum foil and HDPE was found most suitable for packaging with respect to its

stability and acceptability. Development of soft texture during storage is the limiting factor for shelf life.
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Introduction

Khakhra is a traditional ready-to-eat snack or breakfast item
popular in the North Western part of India. This product is
very popular in the state of Gujarat. As a convenient snack it
is popular during travels because it does not require any
further processing at the point of consumption, need
minimal packaging and has long shelf-life. A nutritious
Indian diet snack. Very crispy, crunchy, mouthwatering
tasty nutritious and very light in weight snack. Favorite
among children and teenagers. Available in many different
flavors.

Khakhra is a crispy version of Roti; it is usually a handmade
cracker and roasted to provide crunchiness. It is also a
healthy snack, which is a typical recipe in the Rajasthani
and Gujarati cuisines. Khakhra constitutes more nutrition in
terms of protein, carbohydrates, minerals, and dietary fibers.
Khakhra is easily available ready to eat a snack. It should
not be too costly.

Khakhra available in the market can be stored for 9 months,
since they are usually vacuum packed and contain added
preservatives to provide longer shelf life and also low in
moisture content. In the present study, Khakhra was not
vacuum packed and no added preservatives, however it was
acceptable at the end of storage duration (90 days). Khakhra
stored in polythene covers. Khakhra were stored up to 90
days at room temperature (25-30°C) and 40 to 60 per cent of
relative humidity.

Flaxseed, or Linseed (Linum Usitatissimmum), popularly
known as Alsi, Jawas, Aksebija in Indian languages, is a
blue flowering rabi crop and a member of family Linaceae.
Annual production of flax was 3.06 million tons and Canada

is the world’s largest producer of flax (about 38% of total
production) (Anonymous, 2000). Globally, Flaxseed is
grown as either oil crop or a fiber crop with fiber linen
derived from the stem of fiber varieties and oil from the
seed of linseed varieties. The plant is not a new crop and
native to West Asia and the Mediterranean. It is well known
that flax seeds are a source of high content of
polyunsaturated fatty acids. Flaxseed is rich in the essential
omega-3 fatty acid, alpha linolenic acid. he omega-3 fatty
acids have biologic effects that make them useful in
preventing and managing chronic conditions such as type 2
diabetes, kidney disease, rheumatoid arthritis, high blood
pressure, coronary heart disease, stroke, Alzheimer disease,
alcoholism and certain types of cancer. Flaxseed has
become known as a functional food due to its nutritional
composition, which has positive effects on disease
prevention providing health-beneficial component Flaxseed
is rich in fat, protein and dietary fibre. Chemical analysis of
flaxseed averaged 30 to 40% oil, 20 to 25% protein, 20 to
28% total dietary fibre, 4 to 8% moisture and 3 to 4% ash
and the oil contains vitamins A, B, D and E, minerals and
amino acids. Flaxseed is low in carbohydrate. For this
reason, lax contributes little to total carbohydrate intake.
Flaxseed contains several water and fat-soluble vitamins.
Water soluble-Ascorbic acid / Vitamin C, Thiamin /vitamin
B1, Riboflavin/vitamin B2, Niacin/nicotinic  acid,
Pyridoxine/vitamin B6, Pantothenic acid, Folic acid, Biotin,
Fat soluble-Vitamin Eb, Alpha-tocopherol, Delta-tocopherol
Gamma-tocopherol, and Vitamin Kc. Vitamin E is present
abundantly in lax primarily as gamma-tocopherol. Flax
contains a small amount of vitamin K in the form of phyllo
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Quinone, Calcium, Copper, Iron, Magnesium, Manganese,
Phosphorus, Potassium, and Sodium, zinc. Flaxseed as a
source of lignan (Phenolic compounds) Flaxseed is the
richest source of plant lignans. Secoisolariciresinol
diglucoside (SDG) is the predominant lignan in flaxseed
with minor amount of pinoresinol and matairesinol (MAT).
lignans have been shown to be protective against breast
cancer. The role of flaxseed in cancer prevention. Flaxseed,
in particular lignans could influence bone development.

Materials and methods

Ingredients, chemical and equipments

Raw materials required during present investigation were
procured from local market of Saralgaon such as Flaxseed,
Refined flour, cumin seed, Red chilli powder, Ajwain, Salt
etc. Most of the chemicals and equipments used in this
investigation were of analytical grade which are obtained
from College of Food Technology Saralgaon, Thane.

Physical and chemical analysis

Chemical Analysis such as moisture is determined by using
hot air oven, fat is determined by Soxhlet apparatus and
protein is determined by using Kjeldahl’s method. Acidity is
determined by using titration method and pH is measured by
digital pH meter. All quality parameters were determined by
AOAC (2000).

Organoleptic evaluation

Prepared product were evaluated for sensory characteristics
in terms of appearance, color, flavor, aftertaste, texture and
overall acceptability by 10 semi-trained panel members
comprised of academic staff members using 9- point
Hedonic scale. Judgments were made through rating the
product on a 9 point Hedonic scale with corresponding
descriptive terms ranging from 9 ‘like extremely’ to 1
‘dislike extremely’. The obtained results were recorded in
sensory score card.

Statistical analysis

The analysis of variance of the data obtained was done by
using completely randomized design (CRD) for different
treatments as per the method given by Panse and Sukhatme
(1967). The analysis of variance revealed at significance of
p<0.005 level S.E and C.D. at 5 percent level is mentioned
wherever required.

Formulation of flaxseed khakhra

Khakhra prepared with incorporation with Flaxseed were
investigated. The formulation was made by varying levels of
Flaxseed, Refined flour, Cumin seed, Red chilli powder,
Ajwain, Salt respectively.

Preparation of flaxseed flour

Raw material such as Flaxseeds are used for khakhra
preparation were Flaxseed first clean than roasted at 50° ¢
for 1min, cool it than flax seeds grind in mixer into fine
flour. Store the flour in air tight container for further use.

Preparation of flaxseed khakhra

Cleaning of raw materials for removing unwanted material.
Weight all the ingredient accurately, Roast the Flaxseed.
Then grind the seeds up to fine flour, after that adding
refined flour and mix well then add some spices for
improving taste as like cumin seeds, Ajwain, red chili
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powder and salt as per taste. Making dough by adding some
amount of water by manually. Make a thin roles sheet by
using Rolling board and pin. After that these rolling sheet
roast by using pan at low flame. Then cool it ambient room
temperature. Pack the product with suitable packaging
material and store it into cool place or ambient condition.

Results and discussion

Table 1: physical properties of flaxseed khakhr

Physical Properties Selected sample
Color Brownish
Shape Spherical
Length 13.3cm
Breadth 12.2cm
Width 2.12mm
Weight 11.2gm

It was evident from the above tabulated Colour of Khakhra
was Brownish which was determine by visual Observation.
All the properties measure by vernier caliper and measuring
scale. The length (13.3 cm), Breadth (12.2 cm), width (2.12
mm) and weight (11.2 gm) respectively.

Table 2: chemical properties of flaxseed khakhra

Overall
Sample|Colour|Flavour|Taste|Texture/Appearance Acceptability
Control| 9 8 8 7 8 8.0
Ta 7 6 5 7 7 6.4
T2 8 7 7 8 8 7.6
T3 9 8 8 9 9 8.6

It was evident from the above tabulated the chemical
parameters of Flaxseed Khakhra was found Moisture
content 1.6 %, Protein 5.7 g, Fat 9.9 g, Ash 45 g.
Carbohydrates 78.1 and Energy 424.8 kcal respectively.

Table 3: sensory evaluation of flaxseed khakhra

Overall
Sample|Colour|Flavour|Taste[Texture/Appearance Acceptability
Control| 9 8 8 7 8 8.0
T1 7 6 5 7 7 6.4
T 8 7 7 8 8 7.6
Ts 9 8 8 9 9 8.6

It was evident from the above tabulated the sensory
evaluation report observed that sample T3 has highest score
as compared to other samples. The colour of all samples as
per graph is 9 point. The flavour of sample T3 (8) was
acceptable with 9 point while samples TO (8), T1 (6), T2
(7). The taste of sample T3 (8) was selected by 9 points
while other samples points are TO (8), T1 (5), T2 (7). The
appearance of sample T3 (9) was selected by 9 points while
other samples points are TO (8), T1 (7), T2 (8). The texture
of sample T3 (9) was selected by 9 points while other
samples TO (7), T1 (7), T2 (8). The overall acceptability of
sample T3 (8.6) was selected by 9 points while other
samples points are TO (8.0), T1 (6.4), T2 (7.6) respectively.
Sensory evaluation report conclude that the sample T3 more
acceptable and better in all the sensory attributes.

Conclusion

Conclusively, it emerges that the formulation
&standardization of recipe for Flaxseed Khakhra was
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carried out successfully prepared by using Flaxseed,
Refined flour and spices. The health benefit of flaxseed are
well know so the product is having some enrichment. As
regards the organoleptic qualities, of all the Flaxseed
Khakhra processed, Khakhra fortified was excellent
followed by Nutritional quality particularly protein, fat,
carbohydrates and energy content increased in Flaxseed
Khakhra This type of value addition by way of
nutrient/enrichment does certainly help to provide good
source of Nutrition. So, the product can be satisfy the
consumer in accepts& quality.
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