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ABSTRACT

Consumption of natural bioactive compounds and dietary fibre offers health benefits and protection
against lifestyle diseases. Papaya peel which is discarded waste contributes to environmental
pollution, but it can be a good source of minerals, fibre and phenolic compounds with antimicrobial
antioxidant and cardio-protective properties. In the present study, chapathis were incorporated with
5.0, 10.0 and 15.0% of blanched papaya peel paste and powder. Sensory and physical parameters
of chapathis were evaluated using 9 point hedonic scale. The chapathis with 15% blanched papaya
peel paste, and 10% papaya peel powder were the most accepted.
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1. INTRODUCTION

In recent years, the global trend is towards the
use of natural substances as a source of
antioxidant and functional ingredients. Efficient
utilisation of food wastes which are
unconventional food sources for human
consumption increase the nutritional security [1].
The rising costs and decreased availability of
raw materials together with environmental
pollution necessitates recovery, recycling and
upgrading of food wastes as high value-added
foods [2].

Carica papaya belonged to the family of
Caricaceae and was used as medication against
a variety of diseases from times immemorial in
Ayurveda. India is the world’s largest producer
of papaya and this is one of the easiest fruits to
find in this country [3].

Fruit processing results in large amounts of
waste as peels and seeds accounting to
approximately 20-25% of fruit weight. It is known
that by-products are important sources of
minerals, fibre and phenolic compounds that
have a wide range of pharmacological activities
[4]. The unleavened flatbread called chapathi is
of Indian origin made using wheat flour [5]. The
mango peel incorporated into biscuits showed an
increase in nutraceutical properties
(phytochemicals, flavonoids, polyphenols,
carotenoids and dietary fibre) of the biscuits [6].
Papaya fruit and peel possess hydrogen
peroxide and hydroxyl radical scavenging activity

[71.

The present study was undertaken to develop
chapathis with the objective to utilise the
bioactive compounds present in papaya fruit
peel and determine its acceptability by sensory
evaluation.

2. MATERIALS AND METHODS

Mature papaya was procured from the local
market, washed, peeled and the peel was
blanched for 3-4 min [8]. The blanched peel was
cooled, ground to a fine paste, stored in a
sterilised container and kept under refrigeration
till further use. Papaya peel powder was
prepared using blanched papaya peel by drying
at 55° C for 16-18 hours. The dried samples
were powdered, sieved and stored in airtight
container till further use. Chapathis were

prepared as reported by [5]. A semi-trained
panel consisting of 15 personnel from Post
Graduate & Research Centre, PJTS Agricultural
University evaluated the developed chapathis
using 9 points hedonic scale for colour, flavour,

taste, chewability, foldabilty and overall
acceptability [9].

3. RESULTS AND DISCUSSION

3.1 Blanched Papaya Peel Powder

Incorporated Chapathis (PPC)

Whole wheat flour was incorporated with papaya
peel powder (PPP) at 5, 10 and 15% and
labelled as PPC4, PPC, and PPC;. The control
chapathis and incorporated chapathis were
subjected to sensory evaluation and results were
given in Table 1.

The results showed that colour varied from 7.33
to 8.20. The best colour rating was for PPP at
10% incorporation (8.20 + 0.195) and the least
for 5% PPP incorporation (7.33 + 0.126). The
sensory scores for flavour ranged from 6.87 to
7.73, taste 7.00 to 7.46, chewability 6.80 to 7.80,
foldability 6.93 to 7.60 and overall acceptability
from 7.07 to 7.80. The chewability and foldability
of chapathis after incorporation of PPP was
comparatively lower than the control sample.
The results of taste and foldability showed no
significant difference (p<0.05) among the
chapathis. The chapathi with 10% PPP
incorporation showed the best score for colour
(8.20 + 0.195), flavour (7.73 £ 0.187), taste (7.46
1 0.192) and overall acceptability (7.80 £ 0.175)
in comparison to other chapathis.

3.2 Blanched Papaya Peel Paste

Incorporated Chapathis (PSP)

Whole wheat flour was incorporated with papaya
peel powder (PSP) at 5, 10 and 15% and
labelled as PSC;, PSC, and PSC;. The
developed and control chapathis were subjected
to sensory evaluation using 9-point hedonic
scale and results tabulated as given in Table 2.

The sensory evaluation of PSP chapathis for
colour, flavour, taste, chewability, foldability and
overall acceptability ranged from 7.07 to 8.27,
6.8 to 7.66, 6.86 to 7.46, 6.93 to 7.93 and 6.86 to
7.67, respectively and overall acceptability was
between 7.13 to 7.73. The results of the taste
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Table 1. Mean sensory scores of PPC

Chapathis Colour Flavour Taste Chewability Foldability Overall acceptability
Control 8.00°°+0.11 7.66°+£0.23 7.27%+0.25 7.80°+0.28 7.60°£0.19 7.67°°+0.15

PPC;, 7.33°£0.13 6.87°£0.13 7.00%°°+0.26 6.80%+0.20 6.93°°+0.20 7.13%°+0.17

PPC, 8.20°+0.20 7.73°+0.19 7.46°+0.19 7.407°+0.21 7.53%+0.22 7.80°+0.18

PPC, 7.67%+0.19 6.93°+0.21 7.20%°°+0.20 6.93°°+0.21 7.13%°°+0.11 7.07%+0.21

Mean 7.8 7.30 7.23 7.23 7.30 7.42

CcD 0.45 0.54 0.65 0.56 0.56 0.52

SE of mean  0.09 0.10 0.11 0.12 0.10 0.11

CV (%) 7.90 10.10 12.22 10.47 10.44 9.46

Note: Values are expressed as mean + standard deviation of three determinations.
Means within the same column followed by a common letter do not significantly differ at p<0.05
Control: 100% wheat flour
PPC;: 95% Wheat flour + 5% PPP incorporation
PPC>: 90% Wheat flour + 10% PPP incorporation
PPC3: 85% Wheat flour + 15% PPP incorporation

Table 2. Mean sensory scores of PSC

Chapathis Colour Flavour Taste Chewability Foldability Overall acceptability
Control 8.0°°+0.10 7.66°+0.23 7.27%+0.25 7.80°+0.28 7.60°+0.19 7.67°+0.15

PSC; 7.07°£0.59 6.80%+0.15 6.867°°+0.25 7.07°+0.21 7.00°°+0.14 7.13°£0.14

PSC, 7.60°£0.63 7.20°°+0.19 7.13%°40.22 6.93%+0.26 6.86°+0.22 7.26°+0.59

PSC, 8.27°°+0.60 7.46°£0.19 7.46%°+0.21 7.93%°+0.24 7.80°+0.22 7.73°°+£0.74

Mean 7.73 7.28 7.18 7.43 7.31 7.44

CcD 0.40 0.43 0.66 0.68 0.55 0.47

SE of mean 0.08 0.10 0.11 0.13 0.10 0.08

CV (%) 7.26 8.15 12.60 12.5 10.40 8.54

Note: Values are expressed as mean + standard deviation of three determinations.
Means within the same column followed by a common letter do not significantly differ at p<0.05
Control: 100% wheat flour
PSC1: 95% Wheat flour + 5% PSP incorporation
PSC2: 90% Wheat flour + 10% PSP incorporation
PSC3: 85% Wheat flour + 15% PSP incorporation
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Fig. 1. Sensory attributes of developed chapathis
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Fig. 2. Percentage change in the sensory attributes of developed chapathis
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showed no significant difference (p<0.05) among
the chapathis. The highest rating for colour,
taste, chewability and taste was for 15% PSP
incorporated chapathi. Flavour was highest with
control chapathi and least for 5% PSP
incorporation. Hence as the results showed that
chapathis with 15% addition had significantly
highest rating for colour (8.27 + 0.59), chewability
(7.93 + 0.235), foldability (7.80 + 0.215) and
overall acceptability (7.73 + 0.74) on the 9 points

hedonic scale. The sensory attributes of
developed chapathis were shown in Fig. 1 and
percentage change in the sensory attributes of
developed chapathis compared with control
chapathi were given in Fig. 2.

4. CONCLUSION

The chemical and nutritional composition of PPP
and PSP showed that it is a good source of fibre,



minerals and carotenoids. The carbohydrate and
protein digestibility of developed chapathis were
low compared to the control sample. Blanched
papaya peel paste and powder can successfully
be incorporated to chapathis to improve
nutritional quality characteristics like its dietary
fibre contents, minerals and antioxidant activity
(unpublished data). The papaya peel powder at
10% and papaya peel paste at 15% were found
most acceptable during sensory evaluation.
Thus, papaya peel, a by-product from the
processing industry, could be utilised for the
preparation of chapathis and other food products
with improved functional and nutraceutical
properties.
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