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Abstract

Fruits and vegetable are highly perishable and are subjected to rapid post
harvest losses. Their value addition can enhance shelf life, new product
development and finally commodity value in market. The present work was
planned to prepare papaya based beverage with whey incorporation (0, 25, 50
and 100%), which is a major environmental pollutant from dairy industry. RTS
was evaluated for its nutritional composition, physicochemical attributes like
titratable acidity, total soluble solids, total and reducing sugars and sensory
quality. Microbial quality was also observed for 60 days. Results revealed that
on increasing whey incorporation, nutritional quality was enhanced, but poor
sensory and microbial quality was observed. Beverage with 25% addition was
found most acceptable with overall acceptability of 8.59+0.21. Selected beverage
has 15.05+0.18 °Brix TSS, 0.30+0.11% acidity, 5.37+0.01g/100g reducing
sugar, 14.06+0.46 g/100g total sugar and 5.60+0.02 mg/100g ascorbic acid,
thus depicting enhanced nutritional value and this creates a scope for better
health, enhanced papaya postharvest value and whey utilization.
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Introduction

Fruits and vegetables embrace an important status
among the health foods as they provide significant
amount of nutrients, especially vitamins, minerals,
fiber sugars and antioxidants as well as it’s refreshing
and thirst quenching behavior'. However, due to
highly perishable nature and short shelf life of
fruits and vegetables, immediate processing into

preserved products becomes essential to avoid
post-harvest losses. India contributes 42% of world
production from 30% of the global area under papaya
cultivation and is largest producer according to FAO
report (2012). Papaya accounts for 6.6% of total
crop and covers only 1.9% of the total area under
fruit cultivation in India2. So Papaya was selected for
preparation of fruit drink due to its reasonable price,
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easy availability and high nutritive value. Papaya
is also known as common man’s fruit and belongs
to Caricaceae family. Papaya possess attractive
colour, luscious taste, rich source of minerals like
potassium and magnesium, nutrients such as
carotenoids, vitamins C, E & flavonoids which acts
as antioxidants; vitamins B, folate, pantothenic acid;
and fiber®. Nutritionally, almost fruits/fruit drinks are
devoid of protein, which is an important for body
build, repair and immunity.

Whey is a watery liquid by-product of dairy industry
during the preparation of channa, paneer, cheese
and casein. World whey production is 180 to
190x106 tonnes/year with an annual increment of
1-2% and only 50% of whey is utilized/processed*.
Whey contains 45-50% total milk solids, 70% milk
sugar (lactose), 20% milk proteins and 70-90% milk
minerals and almost all the water soluble vitamins
originally present in milk®. So, Whey disposal
becomes a serious environmental pollutant being
loaded with high amount of organic matter. Whey
possesses preventive and curative elements
responsible for treatment of ailments such as arthritis,
anemia and liver complaints®. Fruit and dairy/dairy
waste based products are attaining considerable
attention due to delicious taste, increased energy
value and high nutritional value and market for such
food products has incredible potential”. Whey based
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fruits beverages are more suitable for health as
compared to other drinks®. Production of nourishing
pleasant whey based fruit RTS beverages is one of
the most promising trends in the utilization of dairy
waste, whey. The present study was planned to
prepare papaya RTS by incorporating different level
of whey and study its storage behavior.

Material and method

Sample Procurement and Preparation

Toned milk and papaya were procured fresh from
local market. The whey was obtained using toned
milk by simple acid coagulation methods. The hot
milk in stainless steel vessel was acidified by simple
acid (2% citric acid) coagulation method. Mature and
fully ripened papaya fruits were selected. Pulping
of papaya was done with method of Lal et al.,° and
stored at 4 + 1°C until use. The RTS beverage
was prepared by using whey, water, pulp, sugar
and citric acid as per FPO specification™. Different
variants of beverages were formulated using three
different levels of whey i.e. 25%, 50%, and 75% by
replacing water. The prepared RTS was packed in
sterilized bottle (capacity 200 ml) leaving ¥2” head
space and capped air tight. The steps involved in
the preparation of whey based papaya RTS are
given in Figure 1. After in-bottle pasteurization
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Fig. 1. Flow chart for Whey based Papaya RTS beverage preparation
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(80 °C for 10 min) and cooling, RTS was stored at
refrigeration temperature for 60 days.

Physicochemical analysis

TSS (using Abbe’s hand refratometer), titratable
acidity, total and reducing sugars, ascorbic acid!
and microbiological load (Total plate count) of RTS
was determined periodically (15 days) over the
period of 3 months.

Sensory Evaluation

The fresh and stored beverage samples were
organoleptically evaluated by 10 semi-trained
members from Department of Food Technology and
Nutrition, Lovely Professional University, Jalandhar,
India, using Hedonic scale ranging from 1-9 for
lowest to highest for color, flavor, taste, and overall
acceptability'2.

Statistical analysis

Data obtained from the physico-chemical,
microbiological and sensory attributes of papaya
whey RTS were analyzed by using Graph Pad Prism

(La Jolla, CA, USA) (version 5.01) software. Results
are expressed as means + SD. Differences between
the means were tested for statistical significance
using a 2-way ANOVA and followed by Bonferroni
post-hoc test. The significance level was set at 5%
(P<0.05) for all calculations™.

Results and Discussion

Effect of storage on Physico-chemical characteristics
of Whey based Papaya RTS beverage

The changes noted in the physiochemical constituents
are given in Table 1.

Total soluble solids

With complete replacement of water with whey,
TSS was found to increase from 15.20+0.35 to
18.15+0.18. This is due to water replacement with
whey as whey contains water, milk solids, lactose,
proteins and minerals. On storage, TSS of beverage
was enhanced during storage period for all samples
(Table 1). However, retention or slightincrease in TSS
content of juice is desirable for preservation of good

Table 1: Effect of Storage on Physico-chemical characteristics of Whey based Papaya RTS

Beverage
Level (%) of  Storage TSS Acidity Reducing Total Ascorbic
water period (°Brix) (%) Sugar Sugar acid
replacement (days) (9 %) (g %) (mg %)
with whey
Control (0 0 14.98+0.24 0.30+0.3 5.34+0.01 13.80+0.38  5.60+0.04
% whey) 15 15.09+0.16 0.30+0.2 5.36+0.01 13.98+0.45  5.58+0.03
30 15.12+0.18 0.32+0.15 5.36+0.04 14.06+0.51 5.54+0.03
45 15.18+0.22 0.32+0.16 5.38+0.02 14.14+0.48 5.52+0.04
60 15.20+0.35 0.34+0.18 5.40+0.01 14.23+0.55 5.51+0.02
A (25% 0 15.05+0.18 0.30+0.11 5.37+0.01 14.06+0.46  5.60+0.02
whey) 15 15.22+0.09 0.32+0.09 5.37+0.02 14.14+0.39  5.59+0.02
30 15.65+0.21 0.32+0.13 5.37+0.02 14.22+0.43 5.57+0.05
45 15.79+0.17 0.33+0.12 5.39+0.03 14.30+0.51 5.56+0.09
60 15.85 +0.19 0.33+0.13 5.42+0.03 14.38+0.42 5.54+0.03
B (50% 0 15.88+0.13 0.30+0.17 5.40+0.03 14.09+0.13  5.60+0.05
whey) 15 16.05+0.17 0.32+0.11 5.42+0.02 14.19+0.26  5.60+0.01
30 16.38+0.15 0.34+0.08 5.45+0.05 14.22+0.19  5.58+0.06
45 16.95+0.19 0.34+0.12 5.46+0.02 14.37+0.24  5.55+0.05
60 17.25+0.21 0.36+0.13 5.48+0.03 14.49+0.44  5.52+0.02
C(100% 0 17.03+0.13 0.30+0.12 5.45+0.05 14.30+0.22 5.60+0.04
whey) 15 17.25+0.16 0.32+0.16 5.46+0.04 14.48+0.32  5.58+0.03
30 17.78+0.08 0.34+0.19 5.46+0.03 14.62+0.17  5.57+0.03
45 18.02+0.12 0.35+0.12 5.49+0.03 14.78+0.24  5.55+0.04
60 18.15+0.18 0.37+0.13 5.52+0.02 14.93+0.18 5.53+0.02
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juice quality during storage'+. This small increment in
TSS might be due to polysaccharides hydrolysis into
monosaccharide and soluble disaccharides's.

Acidity

A gradual increase in the acidity of RTS beverage
was observed during storage. The average initial
acidity of papaya RTS was 0.30+0.3 and increased
to 0.34+0.18%. Similar results has been reported
by Saravana et al.,'® in whey based jack fruit RTS;
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Panghal et al.,' in whey based strawberry RTS.
During storage, degradation of sugar into carboxyl
acids, lactose into lactic acid or pectin into pectinic
acid is responsible for slight increase in titratable
acidity'®. Whey protein might get converted into
amino acids which accounts for small increase in
titratable acidity®.

Total and reducing sugars
Sugars were present in form of fruit sugar, lactose
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Fig. 2: Total plate count of Whey based Papaya RTS Beverage during storage

Table 2 Effect of Storage on Organoleptic Quality of Whey based Papaya RTS Beverage

Level (%) of Storage Color Flavor Taste Overall

water period acceptability

replacement (days)

with whey

Control (0 % whey) 0 9.00+0.17 9.00+0.21 8.99+0.13 9.00+ 0.43
15 8.82+0.11 8.85+0.19 8.78+0.25 8.82+0.36
30 8.69+0.19 8.68+0.08 8.06+0.33 8.48+0.29
45 8.53+0.24 8.51+0.31 7.54+0.16 8.19+0.22
60 8.29+0.13 8.26+0.25 7.06+0.22 7.87+0.39

A (25% whey) 0 8.13+0.09 8.83+0.18 8.82+0.18 8.59+0.21
15 7.98+0.11 8.45+0.24 8.58+ 0.37 8.34+0.19
30 7.59+0.13 8.16+0.16 8.12+0.22 7.96+0.24
45 7.26+0.26 7.92+0.11 7.89+0.29 7.69+0.33
60 7.00+ 0.34 7.13+0.21 7.45+0.13 7.19+0.18

B (50% whey) 0 7.92+0.27 8.12+0.25 8.68+0.17 8.24+0.13
15 7.02+0.15 7.59+0.18 8.08+0.23 7.56+0.16
30 6.78+0.13 7.16+0.22 7.68+0.28 7.21£0.41
45 6.39+0.08 6.89+ 0.53  7.05+0.31 6.78+0.13
60 6.05+0.18 6.43+0.23 6.49+0.18 6.32+0.39

C(100% whey) 0 7.16+0.13 7.76+0.19 8.18+0.27 7.65+ 0.43
15 6.85+0.24 7.15+0.36 7.53+0.34 7.18+0.31
30 6.54+0.17 6.83+0.13 7.17+0.21 6.85+0.24
45 6.13+£0.24 6.54+ 0.28 6.42+0.18 6.36+0.13
60 5.82+0.35 6.03+0.17 6.01+0.38 5.95+0.19
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and added sugar in all formulations. So with increase
in level of whey incorporation from 0 to 75%, total
(13.80+0.38, 14.06+0.46, 14.09+0.13, 14.30+0.22)
and reducing sugars (5.34+0.01, 5.37+0.01,
5.40+0.08, 5.45+0.05) were increased (Table 1). The
reducing sugars and total sugars increased during
storage of 60 days at refrigeration temperature for
all the treatments, this might be due to hydrolysis
of polysaccharides like starch, cellulose, pectin,
etc. and conversion into simple sugars (glucose,
fructose). However, rise in total sugars was non-
significant and similar results have been reported
by2°, Krishnaveni et al.,?" in Jack fruit RTS, Kausar et
al.,?2in cucumber—melon functional drink, Majumdar
et al.,?® in bottled gourd—basil leave juice.

Ascorbic Acid

Ascorbic acid also did not show any significant
degradation after storage at refrigeration temperature
(Table 1). Ascorbic acid content decreases with the
progression of storage time which might be due to
oxidation reaction by residual oxygen, followed by
decomposition which might have been accelerated
due to the storage time. These results are in well
coherence with Saravana et al.'®; Ibrahim 4.

Effect of storage on Microbial quality of Whey
based Papaya RTS beverage

The microbial load of RTS was analyzed periodically
during storage (Figure 2) and it showed that there
was negligible increase in microbial load and
beverage was safe for consumption.Total plate count
was comparatively higher as level of whey addition
increased due to more availability of nutrients in
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whey (Figure 2). Whey contains lactose sugar and
proteins favorable for microorganism growth. Similar
results have been reported by Sakhale et al.,?s for
whey-based RTS from mango.

Effect of storage on Organoleptic Evaluation of
RTS beverage

Beverage formulated with different whey combinations
(0, 25, 50, 100%) were evaluated at regular
intervals for various sensorial attributes by using
9 point hedonic scale. The sensory scores for
various parameters (color, flavor, taste and overall
acceptability) are presented in Table 2.

On increasing whey level, all sensory parameters
were decreased. Color values decreased from
9.00+0.17 to 7.16+0.13. Flavor and taste scores
were also declined to 7.76+0.19 and 8.18+0.27
respectively. Thus, overall acceptability decreased
from 9.00+ 0.43 to 7.65+ 0.43 with increase of whey
level from 0 to 100%. Addition of whey is responsible
for dull whitish appearance of beverage, reduced
flavor, taste and thus overall acceptability. However,
beverage with 25% whey was quite comparable
to control sample and was found acceptable as
compared to other whey incorporated beverages
(Figure 3).

During storage, overall acceptability declined for all
treatments, however, quality degradation was higher
in case of high whey level. Whey accounts for more
microbial growth, reduced acidity and off flavor. So,
during storage there is immense loss of color due
to browning, increase in acidity changes taste and
flavor of beverage. Thus overall acceptability of the
samples decreased during storage (Table 2). Similar

E3 oEd 15 =2 3000 4524 60
E o & 15 BN 3024 45 M 60
E o gx 15 B3 30 B 45E3 60

=1 o E3 15 B3 30 &2 450 60

C (75%
whey)

Fig. 3: Overall acceptability of Whey based Papaya RTS Beverage during storage
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results have been reported by Sakhale et al.,?s for
whey-based RTS from mango.

Conclusion

The study revealed that whey can be a suitable
ingredient for development of whey based healthy
beverages. However, addition of whey was found
acceptable only up to 25% in terms of nutritional
information and consumer acceptability. Distinct
papaya flavor is capable to mask unpleasant taste

PANGHAL et al., Curr. Res. Nutr Food Sci Jour., Vol. 5(2), 168-174 (2017)

and flavor of whey. This approach can be suitable for
proper utilization of dairy waste whey and beneficial
for papaya value addition.
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