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ABSTRACT

In present investigation the efforts have been made to prepare a therapeutic Squash made

from blend of kinnow-aonla and aloe vera juice extracts. Keeping the present view the
investigation was carried out during 2015-16 under Complete Randomized Design with
seven treatments and three replications in each. Squashes for different treatments were
prepared from blending of kinnow-aonla juice (cv. NA-7) and aloe vera gel in different
proportions by keeping TSS (50%), acidity (1%) and preservative value (KMS- 350 ppm)
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content and organoleptic score decreased with storage period. Based on experimental
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Available Online: findings this study indicated that the treatment combination with Tg i.e. 25% Juice blend

10 April 2018 (consisting 5% Kinnow+70% Aonla juice + 25% Aloe vera gel) was found to be the most

suitable in terms of quality, sensory scores and quality was remained acceptable up to 4
months (120 days) under ambient storage conditions.

Introduction (Chandan et al., 2010) syrup, jam murabba,
pickles and candy have been developed from
Aonla (Emblica officinalis Gaertn.) is also  the fruit.
known as “Indian Gooseberry” and belongs to

family Euphorbiaceae. Aonla fruit is used in  Kinnow (Citrus reticulata) is first generation

both Ayurvedic and Unani system of Indian
medicines and is the major constitutes in
Chayvanprash and Trifla preparations. The
fruit is highly nutritive and it is the richest
source of vitamin C (600mg/100g) among
fruits except Barbados cherry. However, it is
not consumed much as fresh fruit as it is
highly acidic and astringent in taste but
several value added products like RTS, nectar

hybrid of king (Citrus nobilis) and willow leaf
mandarin  (Citrus  deliciosa), and was
developed by H.B. Frost at citrus research
station, riverside, California. It was introduced
and established in India by regional fruit
research station, Abohar (Punjab) in 1969.
Kinnow mandarin was introduced in India in
the early 1940°s. At present its cultivation has
assumed great importance among north Indian
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growers and a large acreage of land is being
brought under cultivation particularly in
Punjab, Haryana, Rajasthan and Himachal
Pradesh (Jain et al., 2003). Fully ripe fruits of
kinnow have bright and deep attractive color,
thin tight and compact skin. The fruits are
juicy and the fresh juice extracted from the
fruit harvested at appropriate stage of
maturity, has refreshing flavor, characteristic
pleasing aroma and thirst quenching
properties, but also have the problem of short
shelf life (Vikram and Prasad, 2014).

Aloe vera (Aloe barbadensis Miller) is
perennial, drought resisting succulent plant of
African origin belonging to the family
Liliaceae. Aloe vera gel has revealed the
presence of more than 200 active substances
including vitamins, minerals, saponins and
sterols. So, it is known as the ‘Miracle plant’.
Aloe vera comes under food related products
and is being used as an ingredient for
functional foods like jam and jelly, and
beverages of orange, grape, cranberry,
strawberry,  raspberry,  pineapple etc.
(Malhotra et al., 2010). Aloe vera is used
alone or more often in combination with a
variety of fruit juices like aonla, raspberry etc.
The medicinal values of aonla and aloe
become more important as World Health
Organization (WHO) estimated that 80 per
cent of the developing countries rely on
traditional medicine, mostly plant drugs for
their primary health care needs of population.
Development of kinnow-aonla beverages by
incorporating aloe vera would be beneficial
for growers, processors, marketing agencies
and consumers because of nutritive, medicinal
and therapeutic values of both aonla and aloe
vera (Sasi et al., 2013).

Materials and Methods
The experiment was carried out under Post

Harvest Laboratory in Department of
Horticulture, Allahabad School of Agriculture,

SHIATS, Allahabad (U.P.) during the session
2015-16 under Complete Randomized Design
with seven treatments and three replications in
each. Standardization of blends for preparation
of kinnow-aonla-aloe vera blended squash is
mentioned in Table 1.

First of all 2Kg kinnow and 8 Kg. mature,
healthy aonla fruits (cultivar, NA-7) were
taken and graded. The fruits were washed in
tap water to wash out adhering dirt and dust
particles. Then fruits were grated by using
Hand Carrot Grater and seeds were removed.

The grated materials were squeezing with help
of muslin cloth and juice extracted. Juice was
filled in glass bottles of 750 ml capacity then
pasteurized in autoclave at 100°C for 15
minutes and left throughout night for
sedimentation (Fig. 1). About 3 litres pure
aonla juice was obtained.

Kinnow fruits were washed in tap water and
then were peeled and divided into halves. Fruit
juice was extracted in a citrus juice extractor.
After juice extraction the juices were kept for
24 hours in refrigerator (4 - 2°C) for
sedimentation. Then the clear juice was
siphoned off and strained through muslin
cloth. Kinnow and aonla raw juice was heated
at 96°C for two minute to inactivate enzymes.
Following the heating juice was filtered
through 8-folded cheese cloth to eliminate
particulates and then cardamom and ginger
extract were heated at 96°C for 15 minute and
also filtered through 8-folded cheese cloth. 5
Kg. mature and healthy aloe vea leaves were
taken and leaved for 24 hours in vertical
position in pan then washed. Cut them into
small pieces and gel extracted by spoon. After
that gel was homogenized through mixer and
stained by muslin cloth. Gel was filled in glass
bottles of 750 ml capacity then pasteurized in
autoclave at 100°C for 15 minutes and Left
throughout night for sedimentation (Fig. 2).
About 3 litres pure aloe vera gel was obtained.
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After juice extraction, 45% juice (blend of
kinnow juice, aonla juice and aloe vera gel)
was taken as per treatment combinations of
the experiment. Calculated amount of sugars
and citric acids were dissolved in water and
adjust the total soluble solids at 50 per cent
and acidity at 1.0 per cent. Then filtered the
syrup and add the juice and preservative
(KMS) 350 ppm in the final products. The
volume of final products taken for study was
21 litres (3 litres in each replication). The
product (squash) was poured into sterilized
glass bottles of 250 ml capacity and capping
was done. The filled bottles were pasteurized
in an auto-clave at a temperature of 100°C for
15 minutes. Filled squash bottles were labeled
properly and bottles of squash were stored in
ambient conditions. First observation was
recorded just after preparation of squash then
after every 60 days intervals up to 120 days of
storage.

The total soluble solids in the all treatments of
kinnow-aonla-aloe vera blended squash
samples were directly recorded by the help of
hand refractrometer (Erma made Japan) for
eight months storage at 60 days intervals. A
hand refractometer is based on the principle of
total refraction. The refractometer is first
checked for accuracy before use by placing a
few drops of distilled water on the prism in the
specimen of the refractometer with the help of
a glass rod after folding back the cover. A few
drops of well homogenized sample were taken
on prism of refractometer and direct reading
was taken by reading the scale in meter and
the results were expressed as per cent soluble
solids (°Brix) and the values were corrected at
20°C as described in AOAC (1995). The pH
of each Kkinnow-aonla-aloe vera blended
squash sample was determined with the help
of digital pH meter. The pH meter was
standardized by using buffers of pH 7.00 and
4.00 prior to recording pH of the samples. A
sufficient quantity (50mL) of Beverage was
taken in 100mL beaker and pH meter was

used to record pH according to method
described by Rangana (2001). The ascorbic
acid in kinnow-aonla-aloe vera blended
squash sample was determined by Freed
(1966) sample solution equivalent to 0.2mg
ascorbic acid mL™ was prepared in water
containing 3% (w/v) metaphosphoric acid. It
was titrated against standard 2, 6-
dichlorophenol indo-phenol (2, 6 DCIP)
solution of 0.5 mg mL™ concentration until the
pink colour developed completely. The acidity
in each sample was determined according to
standard procedure given in AOAC (1995),
10mL of Beverage along with 100mL water
was taken and then titrated with 0.1 N NaOH
using phenolphthalein as an indicator (1-2
drops) till light pink color was achieved.

Sensory evaluation

Kinnow-aonla-aloe vera blended squash was
stored at room temperature for a period of 4
months by drawing samples at 0 and 60 days
(60 days intervals). In kinnow-aonla-aloe vera
blended squash storage intervals to evaluate

changes in chemical and organoleptic
parameters. Standard sensory evaluation
procedures were followed to perform

descriptive analysis; panelists were trained
using repeated round table and individual
evaluations of trial formulations of the control
and value added samples. The products were
also evaluated for sensory qualities viz., color,
texture and taste and overall acceptability by a
panel of 10 judges using a 9-point Hedonic
scale where, score 1 is for 'dislike extremely'
and 9 for 'like extremely'. Hedonic scale
method as described by (Morten et al., 2010)
was used for the organoleptic evaluation of
kinnow-aonla-aloe vera blended squash during
storage period.

Statistical analysis

Statistical analyses of data were done by using
ANOVA on all experimental groups with
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three replicates each. The data were
statistically analysed by using (CRD) design
with 7 treatments of different value additions.
Calculation was done as suggested by Fisher
(2007).

Results and Discussion

The changes in chemical composition of
kinnow-aonla-aloe vera blended squash is
presented in Table 2. The TSS level of
kinnow-aonla-aloe vera blended squash was
found to increase significantly irrespective of
the end of four months of storage.
Observations recorded for change in total
soluble solids were found higher in treatments
T, followed by treatments T3 and T, having
more amount of aloe vera gel because aloe
vera gel have much higher total soluble solids
value in comparison to aonla juice. Total
soluble solids of the squash were observed to
be increased gradually up to the end of
experiment in all treatments under ambient
storage conditions. Similar result was reported
by Deka et al., (2004). TSS was found
gradually increased with increase in storage
period. This might be due to the conversion of
polysaccharides into sugars during hydrolysis
process. Increase in TSS might also be
attributed to the reduction in moisture content
of the product with storage. Increase in TSS
with storage time was also reported by
(Gaikwad et al., 2013) in their studies on lime
juice; these results are also in agreement with
previous studies of (Sasi et al., 2013) while
studying on therapeutic ready to serve made
from blend of Aloe vera, aonla and ginger
juice.

Observations recorded for change in acidity
was found higher in treatments T followed by
treatments Ts and T; having more amount of
aonla juice but least in treatments T, having
more amount of aloe vera gel because aonla
juice have much higher acidity value in
comparison to aloe vera gel. Acidity of the

squash was observed to be increased gradually
up to the end of experiment in all treatments
under ambient storage conditions. The Acidity
level increased significantly with
corresponding decreased in pH irrespective of
the treatments during storage. This is also an
important attribute because tartness is a major
factor in the acceptability of kinnow-aonla-
aloe vera blended squash.

Acid gives the characteristic sourness to the
product. Citric acid is the major acid in
kinnow and aonla juice that enhance the
characteristic flavor of kinnow-aonla-aloe vera
blended squash. Highest acidity in aspartame
treated sample was due to acidic nature of

aspartame. This might be attributed to
chemical reactions  between  organic
constituents of fruit juice induced by

temperature and action of enzymes during
storage (Patel et al., 22). Similar observations
were also reported by (Satwadhar et al., 2011).
Aggarwal and Sandhu (1) in kinnow juice and
Chandan et al., (8) in aonla RTS beverages.
Similar result was reported by Kumar and
Singh (2001).

Ascorbic acid of the squash was observed to
be decreased gradually up to the end of
experiment in all treatments under ambient
storage conditions (Table 2). Marginal
differences in ascorbic acid contents were
observed in kinnow-aonla-aloe vera blended
squash various treatments. Statistical Analysis
showed that the results are highly significant
for storage period (Table 2). Ascorbic acid
contents decreased significantly at all storage
intervals. These losses of ascorbic acid were
attributed to the effect of processing, storage
time and exposure to light. Highest ascorbic
acid (71.33%) was recorded in Ts and
(66.52%) followed by T The lowest
(14.55%) was observed in T4. The degradation
of ascorbic acid in Morinda citrifolia juice
may follow aerobic and an-aerobic pathways
(Satwadhar et al., 2011).
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Aonla fruits
Graﬁing
Washing with tap water

Gra{ing

Squeezing Wit% muslin cloth
Straining

Filling Aonla juice in bottles

Pasteurization of Aonla juice

Leaving throughout night for sedimentation

Fig.1 Flow sheet for extraction of aonla juice

Mature aloe vera leaves
Leaving for 24 houfg in vertical position
Washing Wﬁh tap water
Cutting illito pieces
Extraction oilgel by spoon
Homogenizatiol! through mixer
Staining throu&h muslin cloth
Filling Aloe ve#a gel in bottles
Pasteurization &f Aloe vera gel
Leaving throughout nil_;ht for sedimentation

Fig.2: Flow sheet for extraction of aloe vera gel.
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Blending of kinnow + Dissolving sugar + citric acid

aonla + aloe vera juice _ in water by application of
as per combination heat

Mixing with syrup <+— Syrup «— Staining

Addition of preservatives
Homogenization
Bottling
Capping
Pasteurization
Labeling
Storage at ambient conditions

Fig.3: Flow sheet for preparation of kinnow-aonla-aloe vera blended squash.

Table.1 Standardization of blends for Kinnow-Aonla-Aloe vera blended squash

Treatments Treatment details
1 25% Juice blend consisting 5% Kinnow+45% Aonla juice + 50% Aloe vera gel.
) 25% Juice blend consisting 5% Kinnow+28.3% Aonla juice + 66.6% Aloe vera gel.
T, 25% Juice blend consisting 5% Kinnow+20% Aonla juice + 75% Aloe vera gel.
4 25% Juice blend consisting 5% Kinnow+15% Aonla juice + 80% Aloe vera gel.
5 25% Juice blend consisting 5% Kinnow+75% Aonla juice + 20% Aloe vera gel.
Te 25% Juice blend consisting 5% Kinnow+70% Aonla juice + 25% Aloe vera gel.
7 25% Juice blend consisting 5% Kinnow+ 61.6% Aonla juice + 33.3% Aloe vera gel.

Table.4 Change in sensory score of over all acceptability of kinnow-aonla-aloe vera blended
squash during storage at ambient conditions

Sensory Score of Overall acceptability
Treatments

Initial value 60 days 120 days Mean
7.33 7.00 6.67 7.00
6.67 6.00 5.33 6.00
7.00 6.67 6.33 6.67
6.67 6.33 5.67 6.22
6.33 5.67 5.00 5.67
8.33 7.67 7.00 7.67
7.67 7.00 6.33 7.00
0.436 0.356 0.398
0.945 0.772 0.863
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Table.2 Change in TSS (°Brix), acidity (%) and ascorbic acid (mg/100g) of kinnow-aonla-aloe vera blended squash during storage at
ambient conditions

Initial 60 120 Mean Initial 60 120 Mean Initial 60 120 Mean
ILCEIENEE  value  days  days value days days value  days days
50.00 50.43 51.00 50.48 1.00 135 171 1.36 48.15 4322 36.81 42.73
50.03 50.50 51.27 50.60 1.02 128 171 1.34 3234 2811 21.10 27.18
50.03 50.50 51.30 50.61 1.02 127 168 1.32 2440 2039 13.37 19.39
50.07 50.63 51.37 50.69 1.01 128 159 1.29 19.71 1552 8.42 14.55
50.03 50.47 50.97 50.03 1.01 144 185 1.43 76.62 7223 65.14 71.33
50.03 50.43 50.87 50.44 1.02 144 186 1.44 7187 67.44 60.24 66.52
50.03 50.40 50.93 50.45 1.00 136 172 1.36 63.94 5952 52.68 58.71
0.042 0.066 0.073 0.013 0.011 0.013 0.033 035 0.027
N/A  0.144 0.158 N/A  0.024 0.028 0.071 0.758 0.057

Table.3 Change in reducing sugar (%), non-reducing sugar (%) and total sugar (%) of kinnow-aonla-aloe vera blended squash during
storage at ambient conditions

-
Initial 60 120 Mean Initial 60 120 Mean Initial 60 120 Mean
Treatments BVEIITEIEGENGENS value days days value days days

951 1123 14.02 11.59 36.56 36.04 35.32 35.97 46.07 4727 49.34 47.56
9.49 1120 14.01 11.57 36.54 36.04 35.29 35.96 46.03 47.24  49.30 47.52
9.47 11.18 13.98 11.54 36.54 36.01 35.27 35.94 46.02 47.19 49.25 47.49
9.45 1114 13.94 11.51 36.54 36.03 35.30 35.96 4599 47.17 49.24 47.47
955 1129 14.05 11.63 36.59 36.09 35.42 36.03 46.14 4739  49.47 47.67
955 11.28 14.06 11.63 36.57 36.08 35.37 36.01 46.12 47.36 49.43 47.64
951 11.22 14.07 11.60 3659 36.09 35.32 36.00 46.11 47.31 49.39 47.60
0.008 0.015 0.015 0.017 0.018 0.022 0.013 0.015 0.009

0.018 0.033 0.032 0.037 0.039 0.047 0.029 0.034 0.019
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Similar decreasing trend for ascorbic acid
contents in Vitamin C enrichment of fruits
juice based ready to serve beverages through
blending of Indian gooseberry juice was also
reported by the (Jain et al., 2004) and Vikram
et al., 2014 in aonla candy. Similar result was
reported by Jaiswal et al., (2008). Highest
acidity in aspartame treated sample was due
to acidic nature of aspartame. There was
gradual increase in acidity in all treatments
during storage up to 120 days. Increase in
acidity with storage time in the ready ti serve
beverages from aonla fruits was also reported
by Aggarwal and Sandhu (2003) in Kinnow
juice and Chandan et al., (2010).

Reducing sugar of the squash was observed to
be increased gradually up to the end of
experiment in all treatments under ambient
storage conditions. Similar result was
reported by Garge et al., (2008). A sharp
increase in reducing sugar of all treatments
was found at later stage of the experiment (i.e.
90 and 120 days). Changes in reducing sugars
were found statistically significant up to end
of experiment.

Non-reducing sugar of the squash was
observed to be decreased gradually up to the
end of experiment in all treatments under
ambient storage conditions. Similar result was
reported by Garge et al.,, (2008). A sharp
decrease in non-reducing sugars of all
treatments was found at 0, 60 and 120 days of
the experiment. Changes in non-reducing
sugar were found statistically significant up to
end of experiment. Total sugar of the squash
was observed to be increased gradually up to
the end of experiment in all treatments under
ambient storage conditions. Similar result was
reported by Garge et al., (2008). A sharp
increase in total sugars of all treatments was
found at 0, 60 and 120 days of the
experiment. Changes in total sugar were
found statistically significant up to end of
experiment (Table 3).

120

Overall  acceptability was influenced
significantly with the kinnow-aonla-aloe vera
blended squash treatment. Higher level of
herbal extract could not produce top
acceptability due to deviation from standard
colour, texture, flavour and taste of the
product retained after 4" month of storage is
presented in (Table 4). Though, the best result
was recorded (7.67 score) in Tg. No certain
pattern was observed with  overall
acceptability with treatment concerned.

The present investigation it is concluded that
the treatment combination 5% Kinnow + 70%
Aonla juice + 25% Aloe vera gel was found to
be the most suitable in terms of quality and
sensory scores was remained acceptable up to
4 months (120 days) under ambient storage
conditions.
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