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The present investigation was undertaken to determine the sensory quality and nutrient content of khakhra
prepared with the incorporation of mushroom powder. For the same purpose fresh shiitake (Lentinus edodes)
mushroom was processed, dried and evaluated for nutrient composition. Khakhra were prepared by using
refined wheat flour, salt, water and mushroom powder. The devel oped khakhrawere evaluated organol eptically
using nine point scale. Khakhra prepared with 10% of mushroom powder was acceptable and used for their
proximate content and total dietary fiber. Result shows that khakhra prepared with mushroom powder was
found to be high in protein (25 g), total dietary fiber (7.2 g), crude fiber (5.8 g) and ash (2.2 g) as compared
to control khakhra. Addition of mushroom powder increased nutrient density of khakhra. Thus, mushroom
based value added products may be beneficial for vulnerable population due its high nutritive value. These
would also be advantageous for those who are suffering from degenerative diseases because of itstherapeutic
properties. The results of the present study suggest that the mushrooms powder can be incorporated up to
10% level in the recipes. Incorporation of mushrooms powder (10%) improves nutritional quality of the
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recipes.
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INTRODUCTION

Food is a part of man’s culture and is filled with different
meanings and symbolisms for individuals of different age
groups. The food should be nutritious, attractive in flavor
and appearance, to be eaten and enjoyed. Mushrooms have
been valued asedibleand medical provisionsfor humankind.
Medicinal mushrooms are mushrooms, or mushroom
extracts, that are used or studied as possible treatments for
diseases (Wikipedia, 2011). Certain medicinal mushrooms
such as Shiitake have history of medicina use spanning
millenniain parts of Asia. Lentinus edodes (shiitake) isone
of the world’s second largest cultivated medicinal and edible
mushroom used as ‘Functional foods’ has a long history in

oriental folklorefor treatment of tumors, flu, heart diseases,
high blood pressure, obesity, problems related to sexual
dysfunction and ageing, diabetes, liver ailments, respiratory
diseases, exhaustion and weakness. L. edodesisamong the
most val uable medicina mushroom (Breene, 1990).

Shiitake mushrooms have excellent nutritional value.
Their raw fruit bodiesinclude 88 to 92% waeter, protein, lipids,
carbohydrates, vitamins, and minerals. Dried shiitake
mushrooms are nutrient-rich, containing 58 to 60%
carbohydrates, 20 to 23% protein (digestibility of 80to 87%),
9to 10%fiber, 3to 4%lipids, and 4 to 5% ash (Hobbs, 2000).
In the recent years there is growing concern regarding the
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nutritive value of foods and to nourish the ever increasing
population and the inadequacy of essential nutrients can
be improved through fortifications and enrichment of food
vehicles. A balance of nutrients may be obtained by
including whole cereals, vegetables, pulses and milk and
milk productsetc. Such adiet providesalarge proportion of
our need for energy, carbohydrate, protein, dietary fiber,
amino acid and minerals. Traditional preparations when
modified like khakhra, with incorporation of mushroom
powder could serve a means of enhancing nutritive value
of food. Therefore, the present study was undertaken to
know the effect of addition of mushroom powder on the
nutritive value of khakhra.

PROCESSING OF MUSHROOM

Shiitake (Lentinula edodes) mushroom was procured in bulk
from Himalaya Research Group, Shimla (H.P.). Mushroom
was cleaned and washed in tap water and subjected to oven
drying as suggested by Taygi and Nath (2005). Processing
stepsisgivenin Figure 1.

Development of khakhra: Khakhra is also referred as
crispy chapatti or roti. Itisacommon Gujarati Indian bread
or snack item served during breakfast or snack time. It is
simpleto prepareand is made fromwholewheat flour adding
other ingredients and spices. Khakhra is made in several
varietiessuch asmethi, jeera, bajri, math and masalaflavors.

Figurel: Flow Diagram of Processing of M ushroom
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Figure2: Flow Diagramfor Preparation of Khakhra
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Having low moisture content than cakesand bread, khakhra
are generally safer from microbiological spoilage and have
long shelf-life (Wang et al., 2002). Levels of incorporation
of mushroom powder were 5, 10 and 15%. Ingredients used
wererefined wheat flour (62 g), oil (20 g), salt (apinch) and
water (40ml) Figure2.

Organoleptic Evaluation: The developed value added
Khakhra was standardized using organoleptic evaluation
technique with the help of 10 panel members using 9-point
hedonic ranking scale. The devel oped value added khakhra
along with control samplewas served to the panel members
for organoleptic evaluation. Most acceptable level of
mushroom powder in khakhra was further analyzed for its
nutrient content.

Nutritional Evaluation: Nutritional evaluation of the
mushroom powder, control and the developed khakhra was
donefor their proximate composition and total dietary fiber
(NIN, 2010). Percentage carbohydrate and energy contents
of developed recipe were determined by calculation using
difference method and Atwater factor, respectively.

RESULT AND DISCUSSION

Organol eptic evaluation: The mean scores of the preparation
arepresented in Table 1. The overall mean score of khakhra
ranged from 6.7 to 8.0 on 9 point hedonic scale. This
indicated that the recipes were found to fall under the
category of ‘liked very much to liked moderately. As it can
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Tablel: MeanzS.E. of Acceptability Scoresof Khakhra
Treatments Color Texture Falvor Appearance Taste Overall Acceptability
TO (control) 8.2 7.9 8.1 8.1 79 8
T1 (5%) 7.9 T 7.5 7.6 7.7 7.6
T2 (10%) 7 7.6 7.6 73 7.8 75
T3 (15%) 6.4 7.9 7.1 6.5 7 6.7
General Mean 7.3 7.6 1.5 7.3 7.6 1.5
CD5% 0.54 049 049 0.6 0.57 04
CDI1% 0.72%* 0.66%* 0.66%* 0.80%* 0.77* 0.54%%*

be seen from the Table 4.6 that control (T ) recipe of khakhra
obtained highest overall acceptability scores (8.0+0.60) as
compared to test recipes, i.e., 6.7+0.37 (T,), 7.5£0.35(T,),
and 7.6x0.41 (T,) with 15, 10 and 5% mushroom powder
respectively. Amongst the test recipes, sensory scores of
khakhra prepared with 5% level of mushroom powder has
been ranked highest for all sensory attributes, i.e., 7.9+0.31
(color), 7.7+0.48 (texture), 7.5+0.70 (flavor), 7.6+0.51
(appearance) and 7.7+0.67 (taste), than the khakhra
prepared with 10 and 15% level of mushroom powder. Further,
it can be discerned that there was a general decrease in all
sensory attributes with increase in the incorporation level
(15%) of mushroom powder. Statistical data revealed that
therewassignificant differencein taste, color, flavor, texture,
appearance and overall acceptability of khakhra at p<0.01.
Study conducted by Sharma (2010) showed that
incorporation of AVLP (aloe veraleaf powder) at 12% in
snacks items like khakhra, masala parwal and sev
maintained their moderately liked status.

Nutritional Evaluation: Table 2 showsnutrient composition
of Shiitake (L. edodes) mushroom. The moisture content of
dried powder was 10.3%. Julitaand Marek (2007) reported
dlightly lower moisture content in dried shiitake mushroom,
i.e., 7.14%. Shiitake (L. edodes) are good source of protein
for humans as compared to green vegetables. Regarding
protein content of dried shiitake mushroom powder, the
present observation (33%) can be considered comparable
withthose(32.9%) reported by Stamets (2005). Thedifference
in protein content of mushroom may be due to number of
factors, namely, the stage of development, the part of
samples, level of nitrogen available and the location (Khan
et al., 2008). Mushrooms are potential source of dietary
fibre due to the presence of non-starch polysaccharides.

Result of present investigation revealed that shiitake
mushroom powder consist of 15.6% of crudefibre. Thetotal
dietary fibre content wasfound to be 43.2% indried shiitake
mushroom, which is comparable with the value 46.1%,
reported by Julitaand Marek (2007) for shiitake mushroom.
Soluble and insoluble dietary fibre content was 17.9 and
25.3% respectively in present investigation. According to
Kaul (2001) the highfibre or polysaccharide content of these
mushrooms might be responsiblefor their several medicinal
importances. Fat content of mushroom powder was 1.63%
on dry weight basis. Hung and Nhi (2012) reported high fat
content in dried shiitake mushroom, i.e., 2.3%. Carbohydrate
and energy content of dried mushroom powder were 44.5 g

Table2: Proximate Composition of M ushroom Powder
on 100 g (Dry Weight Basis)

Nutrients MeanxS.D.
Moisture (g) 10.3£0.9
Protein (g) 33.0+2.8
Crude fibre (g) 15.6+2.6
Fat (g) 1.6+0.5
Ash (g) 5.5+0.2
Carbohydrate (g) 44.5+4.7

Energy (kcal) 324.8+11.3
Total dietary fibre (g) 43.2+0.4
Soluble fibre (g) 17.9+0.1
Insoluble fibre (g) 25.3+0.1
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Table 3: Proximate Composition of ValueAdded Biscuit (on Dry Weight Basis)

Bisauit Moisture Crude Crude Fat| Crude Fiber | Ash | Carbohydrate | Energy Total Dietary
(%0) Protein (%) (%) (%0) (%) (%) (keal) Fiber (g)
Control 3.5 13.9 2.7 2.1 2 50.8 396.6 2.6
Test 5.6 24.9 59 5.8 2:2 6l 379 72
t value 298 10.4* 4.69* 8.26% 0.39 8.7%* 0.27 1.64%*

Note: Values are mean+SD of three replicates. *significant at 1% significant; **significant at 5% significant.

and 324.8 kcal percent respectively. Regarding the ash
content of mushroom powder, the present observation
(5.5%) can be considered comparable with those (5.8%)
reported by Mattilaet al. (2002). Fromthe present findings
it can be concluded that the shiitake mushroom, is protein
and fibrerich with low fat content. The ash (total minerals)
content was al so considerable and the carbohydrate content
was less than other foods. These nutrients content made
mushroom as a low energy, healthy foodstuff and this
mushroom may also be used as protein and fibre
supplements.

Data from Table 3 unfold the nutritional contents of
control and developed khakhra. Moisture content of
control and test sampleswas 3.5% and 5.6%, respectively.
Crude protein content was observed lower (13.9%) in
control sample whereas higher value (25%) was observed
in developed sample. This increase was as a result of
substitution of refined - wheat flour with mushroom powder
of high protein content. Data from the table depicts that
2.7% and 5.9% rude fat found in control and developed
sample. Sharma (2010) recorded slightly higher valuefor
khakhra, i.e., 6.2% than that of present finding (5.9%) for
test recipe. Fat content of papad prepared with Pleurotus
mushroom was 5.4% asrecorded by Tyagi and Nath (2005).
Crude fiber content of control and developed khakhra
was 2.16% and 5.80% respectively, indicating higher crude
fiber in the devel oped sample thanits control counterpart.
Similar result for crude fibre content of khakhra (5.29%)
was reported by Sharma (2010).

On the other hand, ash content was 2.09% and 2.2% for
control and test recipe respectively. In control khakhra,
total carbohydrate was cal culated 79% whereasin developed
sampleit was 61%. Energy content of khakhra (370.3%), as
reported by Sharma (2010) is comparable with the present
finding of khakhra (379.3%) Table 3. Total dietary fiber
content of control sample was 2.6 g, whereasin devel oped
khakhrait was 7.2 g. Protein, crudefiber, carbohydrate and

total dietary fiber content of devel oped khakhra werefound
to be higher and significantly different at 1 and 5% of the
control sample respectively.

CONCLUSION

This study has demonstrated that addition of increasing
levels (15%) of mushroom powder in the khakhra affected
the quality of sensory attributes. Khakhra with 10%
mushroom powder contains the highest amount of
protein, fat and ash. The findings of the present study
may help in developing commercial processing
technology for effective utilization of mushroom powder
especially for preparation of khakhra. Soit can beinferred
from the present study that the khakhra developed by
using medicinal mushroom (shiitake) were nutritious and
acceptable. Therefore, results suggest that thereisagreat
scope for use and marketing of value added khakhra
using mushroom and it can be concluded that mushroom
can be utilized for achieving food and nutritional security
for nation.

REFRENCES

* Breene W (1990), “Nutritional and Medicinal Value of
Specialty Mushrooms”, Journal of Food Protection,
Vol. 53, pp. 883-994.

¢ Hobbs CH (2000), “Medicinal Value of Lentinusedodes
(Berk.) Sing: A Literature Review”, International
Journal Medicinal Mushroom, Vol. 2, pp. 287-302.

¢ JulitaR and Marek S (2007), “Dried Shiitake (lentinulla
edodes) and Oyster (pleurotus ostreatus) Mushrooms
as a Good Source of Nutrient”, Acta Scientiarum
Polonorum, Technologia Alimentaria, Vol. 6, No. 4,
pp. 135-142.

e Kaul T N (2001), “Biology and Conservation of
Mushrooms”, pp. 117-145, Oxford & IBH Publishing
Co. Pvt. Ltd., New Delhi (India).

Thisarticlecan bedownloaded from http: ww.ijfans.com/cur rentissue.php

17



ENHANCEMENT OF NUTRITIONAL VALUE OF KHAKHRA

Swati Verma and Vibha Bhatnagar

Khan M A, Tania M, Amin SM R and Uddin M N
(2008), “An Investigation on the Nutritional
Composition Mushroom (Pleurotusflorida) Cultivated
on Different Substrates”, Bangladesh Journal of
Mushroom, Vol. 2, No. 2, pp. 17-23.

MattilaP, Salo-Vaananen P, Konko K, Aro H and Jalava
T (2002), “Basic Composition and Amino Acid
Contents of Mushrooms Cultivated in Finland”,
Journal of Agricultural and Food Chemistry, Vol. 50,
pp. 6419-6422.

Mushrooms Wikipedia (26 October, 2011), http://
en.wikipedia.org/wiki/Mushroom (27 October, 2011).

NIN (2010), Dietary Guideline for Indian: A Manual,
2™ Edition, National Institute of Nutrition, ICMR,
Hyderabad (India).

Sharma N (2010), “Aloe Vera Leaf Powder (AVLP):
Nutrient Composition, Development of Ready to Eat

Snacks and its Clinical Potential”, Unpublished Ph.D.
Thesis, Submitted to the Department of Food and
Nutrition, M.P.U.A.T. Udaipur, (Rgjasthan), India.

Stamets Paul (2005), “Notes on Nutritional Properties
of Culinary-Medicinal Mushrooms”, International
Journal of Medicinal Mushrooms, Vol. 7, pp. 103-110.

Tyagi R K and Nath N (2005), “Effect of Addition of
Mushroom (Pleurotus Florida) Powder onthe Quality
of papad”, Journal of Food Science and Technology,
\ol. 42, No. 5, pp. 404-407.

Wang J, Rosell C M and Barber C B (2002), “Effect of
the Addition of Different Fibers on Wheat Dough
Performance and Bread Quality”, Food Chemistry,
Voal. 79, pp. 221-226.

Thisarticlecan bedownloaded from http: ww.ijfans.com/cur rentissue.php

18



|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

International Journal of Food
And Nutritional Sciences

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII



