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Abstract The study was carried out for the preparation
of good quality mixed vegetable juice from tomato,
cucumber and pumpkin. Three formulations of different
percentages of juices of each vegetable were used for the
preparation of mixed juice. The products were then analyzed
for their chemical analysis, statistical analysis, sensory
evaluation, microbiological study and storage studies during
60 days storage period. Negligible change in chemical
constituents except vitamin C was observed in the prepared
mixed juice throughout the 60 days storage period. The
major loss was found in case of vitamin C only. Gradual
fading of color and off-flavor were observed during the
storage time both at room and refrigeration temperature. The
juice was spoiled after 30 days as it produced off-flavor and
the color became fade in room temperature. Spoilage of juice
was delayed at refrigeration temperature. The
microbiological analysis during storage period showed that
the total viable count (Bacteria) was less in sample 3
(containing 7% tomato pulp, 5% cucumber pulp, 9%
pumpkin pulp and 13% sugar) in comparison to Samples 1
(containing 5% tomato pulp, 9% cucumber pulp, 7%
pumpkin pulp and 11% sugar) and Sample 2 (containing 9%
tomato pulp, 7% cucumber pulp, 5% pumpkin pulp and 12%
sugar) both at room and refrigeration temperature. The
prepared mixed juices were evaluated by a taste testing panel
and it was found that no significant difference exists among

the juice samples in respect of color and overall acceptability.

However, considering flavor and texture, there were
significant difference among the samples and sample 3
secured the highest score and was the most acceptable in
flavor and texture in comparison to other samples and ranked
as "like moderately".
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1. Introduction

Consuming fruits and vegetables promotes health, energy
and quality of life. Fruit and vegetable juices have become

important in recent years due to overall increase in natural
juice consumption as an alternative to the traditional caffeine
containing beverages such as coffee, tea, or carbonated soft
drinks. Juices are obtained from a single fruit or from
different kinds of fruits and vegetables [1]. Fruit and
vegetable juices improve significantly blood lipid profile in
people affected by hyper-cholesterolemia as well as promote
detoxification of human body [2]. Juices prepared from
vegetable and fruits without added fats or sugars are
relatively high in dietary fiber and low in calories, and
reduce risk of many chronic diseases, including
cardiovascular disease, certain types of cancer and type 2
diabetes etc [3,4] and common cancers [5,6]. Regular
consumption of lycopene has been linked to decrease
incidence of prostate cancer, lung cancer, digestive tract
cancer and cardiovascular disease [7]

Tomato (Lycopersicon esculentum) is one of the most
popular and demanding vegetables grown in Bangladesh.
Ripe red tomatoes are rich in beta carotene and the
anti-oxidant lycopene. Many studies have shown tomatoes
inhibit cancer cells, and are effective against a wide range of
cancers, help to blood purifying, prevent dangerous blood
clots, cleans liver, and help to fight gallstones, reduce
cholesterol, protect the skin from sunburn, and premature
aging [8].

Cucumbers (Cucumis sativus L.) are extremely beneficial
to health especially during the summers as it mostly contains
water and many important nutrients that are essential for
human body. In central Asia, people drink cucumber juice on
warm days to help cool their body. Cucumber juice in the
diet is one of the best favorable juices to improve and
maintain healthy skin, nails and hair, weight loss, high blood
pressure, acne, eczema, to dissolve kidney stone etc.
Cucumbers are very high in water content and satisfy the
appetite [9].

Pumpkin (Benincasa hispida) is a member of the family
Cucurbitaceae. Pumpkin has a good shelf-life and it contains
carotene, water soluble vitamins and amino acids. Its unique
constituents, rich in antioxidants and vitamins, allow the
pumpkin to have an important health-protecting effect [10].
Raw pumpkin juice is good for digestive system, helps
constipation and loose stools, reduces the risk of high blood
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pressure, heart disease and lowers the cholesterol level [11].

Mixed vegetable juice is important for health to supply
vitamins and minerals. Raw vegetable juice cannot be kept
for long time for storage and is rotten quickly. Farmers
cannot get suitable price at the time of harvest. Vegetable
juice can be made attractive to people as a drink rather than
only vegetable. Children love juice than raw vegetable. So,
in a juice form it can be supplied to kids. The value of
agricultural produce can be increased and preserved in
processed form for longer period.

In Bangladesh, a huge amount of vegetables (18-34 %) are
spoiled due to lack of suitable post harvest facility. If
vegetables like tomato, cucumber and pumpkins may be
converted into lucrative food product (e.g. juice), then they
could be preserved for longer time. Also, many people and
children who are not interested to eat vegetables, they may
be attracted to take vegetable juice interestingly with the
ultimate value addition to the agricultural products as well as
the diversification of the uses of vegetables may be ensured.
With the above considerations in mind, the current research
has been conducted with following objectives:

*  To develop a formula and process for the production
of mixed vegetable juice from tomato, cucumber and
pumpkins;

*  To assess the overall acceptability of the formulated
mixed juices; and

*  To observe the keeping quality and shelf life of the
juices.

2. Materials and Methods

The research has been conducted in the laboratory of the
Department of Food Technology and Rural Industries
(DFTRI), Bangladesh Agricultural University (BAU),
Mymensingh, Bangladesh. Fresh vegetables (tomato,
cucumber and pumpkin of local varieties) and other raw
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Figure 1.
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materials were collected from local market. The glass bottles
and other chemicals such as citric acid, carboxy
methylcellulose (CMC), potassium metabisulphite (KMS),
sugar and other materials were used from the laboratory
stock of the DFTRI, BAU, and/or collected from local
market. The glass bottles were used in the bottling of juice.

2.1. Preparation, Formulations and Processing of Mixed
Vegetable Juice

Fresh vegetables (tomato, cucumber and pumpkin) were
collected and washed with potable water and cleaned
properly. Then cucumber and pumpkins were peeled and
seeds were removed from the pumpkin. The vegetables were
then sliced/chopped (as shown in Figure 1) and blended
separately in the electrical blender. The juice was then
obtained after filtering. Then each three types of juice were
heated separately (75°C) for 2-3 minutes, and cooled down at
room temperature. The mixed vegetable juices were then
prepared as per the formulation given in Table 1.

The stated amount of sugar, citric acid, thickening agent
and water (shown in Table 1) were mixed properly. The
mixture was then boiled for about 3 to 5 min to prepare the
syrup. The prepared syrup was filtered through cheese cloth
and then cooled. The prepared juices of individual
vegetables were weighed and mixed (as per Table 1) and
KMS were then mixed with syrup and then homogenized the
whole mixture using a pressure homogenizer (50 bar) for
about 5 to 10 min to obtain the ready to serve mixed
vegetable juice. The prepared juices were packed into
sterilized bottles through sterilized funnels keeping head
space about 2 cm. The bottles were then capped and sealed
tightly and stored both at room temperature and refrigeration
temperature.
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Chopped pumpkin

Preparation of vegetables for juice
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Table 1. Formulations of mixed vegetable juice for different treatments
Formulations
Ingredients (%)
Sample 1 Sample 2 Sample 3

Tomato 5 9 7

Cucumber 9 7 5

Pumpkin 7 5 9

Sugar 10 12 13
Citric acid 0.29 0.29 0.29
KMS 0.045 0.045 0.045
CMC 0.20 0.20 0.20
Water 67.45 66.45 65.45

2.2. Chemical Analysis

Moisture content, ash content, titratable acidity was
determined adopting standard methods [12]. Vitamin C
content was determined following the method of Ranganna
[13]. Total soluble solid (TSS) was determined by using
Abbe Refractometer (Model no. 8987 Puji Kuki Ltd. Tokyo,
Japan).

2.3 Statistical Analysis

All the above determinations were carried out in triplicate
and average values as well as standard deviations were
reported. Mean separations were analyzed using the
ANOVA and Fisher's least significant difference (LSD)
procedure at o = 0.05 using statistical software [32].

2.4. Sensory Evaluation

The consumer's acceptability of developed mixed
vegetable juices was evaluated by a taste tasting panel
selected randomly from teachers and students of the
department. Each juice samples were served to the panelists
and were asked to assign appropriate score for characteristics
color, flavor, texture and overall acceptability of processed
vegetable juice on a 1-9 point Hedonic scale where, 1 =
dislike extremely, 2 = dislike very much, 3 = dislike
moderately, 4 = dislike slightly, 5 = neither like nor dislike, 6
= like slightly, 7 = like moderately, 8 = like very much, 9 =
like extremely. The results were analyzed using the software
package STATISTICA 8.0 [14].

2.5. Microbiological Examination

For total viable count of microorganism present in mixed
vegetable juice, standard plate count (SPC) method was
conducted as per the method described by Ranganna [13].

2.6. Storage Studies

The developed mixed vegetable juices were stored at room
temperature (28-30 C) and at refrigeration temperature (4 C)
for 60 days. The samples were analyzed for their chemical

composition, microbial load and sensory attributes at an
interval of 15 days during the whole storage period. Off
flavor, discoloration, syneresis or any spot of the sample was
recorded for each treatment.

3. Results and Discussion

The experiment was conducted to determine the effective
means of formulation, processing and preservation of mixed
vegetable juice from tomato, cucumber and pumpkin.
Vegetable juice was studied for their acceptability and shelf
life at room temperature (28-30°C) and at refrigeration
temperature (4°C). The acceptability and shelf life were
evaluated through organoleptic taste testing procedure along
with chemical and microbiological analysis.

3.1. Chemical Analysis of fresh vegetables

The fresh tomato pulp contained 93.5% moisture, 0.28%
ash, 0.424 % acidity, 3.77 % TSS and Vitamin C 14 mg/100g.
The moisture content was found within the range for
tomatoes reported in the literature [15, 16, 17] and the value
ranged from 93.8% to 94.1% depending on the varieties. The
ash content was analogous to other data reported in the
literature [18] who observed the ash content values ranging
from 0.42-1.05% for non phosphorus supplemented
tomatoes and 0.51-1.24% for high phosphorus
supplemented tomatoes. The values obtained in this study
(0.40%) are close to their findings regardless of the
cultivation method. Vitamin C (Ascorbic acid), the most
abundant antioxidant was found 23mg/100g. The values
found in the present study were comparable to the ones
reported by Kotkov et al., 2011 (21.7-25.8 mg/100 g), and
lower than that reported by Ilahy et al. [19] and Juroszek et al.
[20] who reported vitamin C content as 20 mg/100 g.
Acidity was found 0.40% which is similar that is reported by
Herna'ndez et al. [21], who obtained 0.50 + 0.09 g/100 g
acidity. Total Soluble solids content, is a commonly used
measure for assessing tomato quality was found to be 3.9%.,
which is similar to the result obtained by Gordon et al. [22],
who found the value between 4% and 7% for different
harvest time and varities.
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The fresh pumpkin (ripe) pulp contains 90.5 % moisture,
0.5 % Ash, 0.38% acidity, 4.2% TSS, and Vitamin C 9
mg/100g. The moisture and ash content obtained by Kim et
al. [23] is comparable with this finding which reported in the

range from 84% to 96% moisture content and 0.34% to 1.05%

ash content depending on the variety of pumpkins. The
difference could be due to variation in starch content of the
genotype of the pumpkin fruit [24].

TSS content was obtained in this study (4.2%) was
comparable with Sudhakar et al. [25] and Zinash et al [26]
who showed large variation in the TSS content of pumpkin
cultivar that also varied from year to year and the variation
ranges from 4.1% to 10%. Alibas [27] also reported the TSS
range between 7% to 10% which supports the findings of this
study. Vitamin C content was found to be within the range
(4.81 t0 9.1 mg/g) reported by Zinash et al [26]. Sudhakar et
al. [25] also indicated analogous result and concluded that
vitamin C content of pumpkin vary from cultivar to cultivar
as well as time at/after harvest.

The fresh cucumber contains 96.3 % moisture, 0.3 % Ash,
0.28 acidity, 2.8% TSS and Vitamin C 2.9 mg/100g which
was similar to the findings reported for fresh cucumber
( 95.1% moisture, 0.42% ash, 0.20% acidity and vitamin C
10 mg/100g ) obtained by Igbal and Islam [28]. The small
variation may be due to varietal difference, stage of maturity,
climatic condition and types of fertilizer used during
cultivation etc.

3.2. Chemical Analysis of Mixed Juice

The prepared mixed juices were tested for chemical
composition (shown in Table 2) immediate after preparation.
The moisture content of all the samples of mixed juices
ranges from 86.27 to 89.34%. The highest amount of
moisture content was in Sample 1 other than two samples
due to the use of higher amount of cucumber (9%) with
higher amount of moisture and lower amount of tomato (5%)
and pumpkin (7%) pulp. This result is close to carrot juice

(86.32% moisture) obtained by Jannaty [30] where 7% carrot
pulp, 15% sugar and 0.25% citric acid was used. The similar
result was obtained by Gabrovska et al., [29] who reported
89% to 96% moisture in mixed juices prepared from
different vegetables.

In case of ash, Sample 3 contained higher amount (0.32%)
ash than sample 1 and Sample 2 because of using higher
amount of tomato (7%) and pumpkin (9%) pulp and less
amount of cucumber (5%) pulp. As from composition of
fresh tomato and pumpkin it is seen that these two vegetables
contain higher amount of ash than cucumber and that is why
sample 1 contained less amount of ash. This result is
comparable to carrot juice (0.33% ash) obtained by Jannaty
[30] using 9% carrot pulp, 13% sugar and 0.25% citric acid.

From Table 2 it is seen that the highest amount of TSS was
in Sample 3 because of using higher amount of sugar (13%).
Sample 1 contained lower amount of TSS using (10%) sugar.
This result is close to carrot juice (11% TSS) obtained by
Jannaty [30] using 7% carrot pulp, 12% sugar and 0.25%
citric acid.

In case of acidity, the highest amount of acidity (0.42%)
was found in Sample 2 because of using higher amount of
tomato (9%) pulp as tomato contains higher amount of
acidity than pumpkin and cucumber. This result is close to
carrot juice (0.36% acidity) obtained by Jannaty [30] where
7% carrot pulp, 13% sugar and 0.25% citric acid was used. It
is seen that Sample 2 contained the highest amount of
vitamin C (3.33mg/100g) due to the use of higher amount of
tomato (9%) pulp. As tomato contains higher amount of
vitamin C than pumpkin and cucumber and sample 1
contained the lowest amount of vitamin C (2.99mg/100g).
This result is comparable to vitamin C of carrot juice
(3.2mg/100g) obtained by Jannaty [30] using 7% carrot juice,
13% sugar and 0.25% citric acid. The result is within the
range which have been obtained by Gabrovska et al., [29]
who reported 0.1 to 4.4 mg/100 g of vitamin C in mixed
juices prepared from different vegetables.

Table 2. Chemical composition of mixed vegetable juice

Parameters (immediate after preparation, i.e., Oth day)

Samples

Moisture (%) ?,/s:; ’(1‘33 AE«:/do i)ty (\::ga/lln(;g gC)
Sample 1 89.34(0.76)" 0.26(.01)" 10(0.5)" 0.36(.01)" 2.99(0.18)"
Sample 2 87.26(0.56)° 0.29(.01)° 12(1.0)* 0.42(.01)° 3.33(0.10)"
Sample 3 86.27(1.07)° 0.32(.01)* 13(1.0) 0.38(.01)° 3.11(0.09)™

Where, Sample 1 =5% tomato pulp, 9% cucumber pulp, 7% pumpkin pulp & 11% sugar;

Sample 2=9% tomato pulp, 7% cucumber pulp, 5% pumpkin pulp & 12% sugar;

Sample 3=7% tomato pulp, 5% cucumber pulp, 9% pumpkin pulp & 13% sugar

*Numbers in parentheses are standard deviations (+). Means with different letters in each column are

significantly different (p < 0.05).
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Table 3. Mean score for taste, color, flavor, texture and overall acceptability mixed vegetable juice

Samples Sensory attributes
Color Flavor Texture Overall acceptability
Sample 1 7.3° 6.2° 6.4° 7.0°
Sample 2 6.8 53¢ 5.2° 6.8
Sample 3 7.5° 7.0° 7.4 7.2°
LSD (P<0.05) 0.8047 0.5646 0.5457 0.8579
3.3. Statistical Significance Test reaction.

Statistical significant difference was observed (shown in
Table 2) among three samples processed with different
formulations. While considering moisture content, it is seen
that there is no significant difference between Sample 2 and
sample 3 because of containing 87.26% and 86.27%
moisture, respectively. On the other hand, samplel (89.34%
moisture) is significantly different from other two samples.
This may be due to the use of higher amount of cucumber in
sample S1 and vice versa.

In the case of ash content, there is significant difference
among the samples. It is observed that Sample 3 contained
the highest amount of ash (0.32%) and sample 1 contained
the lowest amount of ash (0.26%). This result may be due to
using higher amount of pumpkin and tomato in Sample (as
the pumpkin and tomato contains higher amount of ash than
cucumber) and sample 1 contained less amount of pumpkin
and tomato. The small variation in moisture content and ash
content of different samples may be due to technical error in
measuring procedure.

It is observed that there is no significant difference
between Sample 2 (12% TSS) and Sample 3 (13% TSS)
while considering TSS. But Sample 1 (10% TSS) differs
significantly from the other two samples from view point of
total soluble solids. This result may be due to using higher
amount of sugar and lower amount of cucumber in sample 3
and lower amount of sugar and higher amount of cucumber
in sample 1.

In the case of acidity, there is significant difference among
the samples. The highest amount of acidity (0.42%) is
observed in Sample 2 because of using higher amount of
tomato (9%) pulp (as tomato contains high amount of acidity
other than pumpkin and cucumber) and sample 1 contained
lower amount of acidity (0.36%) due to using lower amount
of tomato (5%) pulp.

It is seen that significant difference exists among the
samples. Sample 2 contained the highest amount of vitamin
C (3.33mg/100g) due to the use of higher amount of tomato
(9%) pulp (as tomato contains higher amount of vitamin C
than pumpkin and cucumber) and sample 1 contained the
lowest amount of vitamin C (2.99mg/100g) due to the use of
lower amount of tomato (5%) pulp. This difference also may
be responsible for the presence of oxygen as vitamin C
breaks down in the process of oxygen in an oxidation

From the statistical analysis it may be concluded that
sample 3 is better than other sample due to its formulation
which has 7% tomato pulp, 5% cucumber pulp, 9% pumpkin
pulp and 13% sugar. Considering all parameters (moisture,
ash, TSS, acidity and vitamin C) Sample 3 is the best and that
is why, sample 3 supposed to have more acceptability by the
consumer than other two samples.

3.4. Sensory Evaluation

The processed vegetable juice was evaluated for its color,
flavor, texture and overall acceptability through a taste
testing panel consists of 10 untrained panelists. The panelists
were briefed about the sample and then asked to score the
sample in ascending order of 1-9 points showing their degree
of preference in respect of color, flavor, texture and overall
acceptability of the juice sample. The responses were
tabulated in Table 3.

It is observed from Table 3 that for texture and flavor of
samples there are significant differences among the samples
at 5% level of significance and indicates that sample 3 is the
best one and ranked as "like moderately". Although, from
view point of colour and overall acceptability there is no
significant differences among the samples, sample 3 secured
highest score and ranked as "like moderately".

From the statistical and sensory analysis it is clear that
sample 3 (havng 7% tomato pulp, 5% cucumber pulp, 9%
pumpkin pulp and 13% sugar) is the best among the samples
with respect to all the attributes (color, flavor, texture and
overall acceptability).

3.5. Microbiological Examination

Microbiological activity, its multiplication and load were
calculated (Table 4) during 60 days storage period for the
juices from three samples. This study was performed by
Colony count method and the dextrose tryptone Agar (DTA)
media was used. After 48 hours incubation at 37°C, colonies
developed were counted. The total viable bacteria present in
vegetable juice were not uniform. The total number of viable
bacteria per ml of vegetable juice was obtained by
multiplying the number of colony forming units (CFU) on
the plate with respective dilution factor and then was
converted into logarithmic form. The total numbers of viable
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bacteria count in juices from three samples have been shown
in Table 4. The result showed that among the three sample,
sample 3 contained least viable bacteria (4.54 log. cfu/ml)
and sample 2 contained highest viable bacteria (4.88 log.
cfu/ml) after 60 days at room temperature.

From the above results, it is clear that the total viable
bacteria count increased with the increase of storage period.
The samples which were kept in refrigeration temperature
(4°C) contained less viable bacteria than those samples

which were kept in room temperature (28-30°C).

Acidic juices (pH 4.6 or less) may contains enteric
bacterial pathogens such as E. coli, various Salmonella
species, and the protozoan parasite Cryptosporidium parvum,
Listeria monocytogenes etc. In low acid juices (pH greater
than 4.6), which are distributed even under refrigeration
condition may produce toxins by non-proteolytic and
proteolytic strains of Clostridium botulinum.

Table 4. Growth of viable bacteria in mixed vegetable juice samples at room and refrigeration temperature.

Storage Storage period No. of total. viable Total count
condition (days) Sample No. No. of colony bacteria (log. cfu/ml)
(cfu/ml)
Sample-1 4 4x10° 3.60
7 Sample-2 6x10° 3.77
Sample-3 2 2x10° 3.30
Sample-1 11 11x10° 4.04
Room f:fgg’eramre 30 Sample-2 15 15x 10° 417
Sample-3 5 5x10° 3.69
Sample-1 61 61x 10° 478
60 Sample-2 76 76 x 10° 4.88
Sample-3 35 35x 10° 4.54
Sample-1 3x10° 3.47
7 Sample-2 4 4x 10 3.60
Sample-3 1 1x10° 3.00
Refrigeration Sample-1 6 6x10° 3.78
Temperature 30 Sample-2 10 10 x10° 4.00
(28-30°C) Sample-3 3 3x10° 3.47
Sample-1 38 38 x 10° 458
60 Sample-2 68 68 x 10° 483
Sample-3 24 24x 10° 438
Table 5. Chemical composition of mixed vegetable juice at various storage periods
Sample Constituents ‘0’th day 15th day 30th day 45th day 60th day
Moisture (%) 89.34 89.34 89.34 89.32 89.32
Ash (%) 0.26 0.26 0.25 0.24 0.24
Sample 1 TSS (%) 10 10 10 9.8 9.8
Acidity (%) 0.36 0.36 0.34 0.31 0.29
Vitamin 2.
(gl 0 Ogc) 2,33 222 178 1.44 133
Moisture (%) 87.26 87.26 87.24 87.22 87.22
Ash (%) 0.29 0.29 0.28 0.28 0.26
Sample 2 TSS (%) 12 12 12 11.8 11.8
Acidity (%) 0.42 0.42 0.39 0.36 0.32
Vitamin
(me/ 1 00; 3.33 2.66 1.99 1.67 1.53
Moisture (%) 86.27 86.27 86.25 86.22 86.22
Ash (%) 0.32 0.32 0.31 0.30 0.30
Sample 3 TSS (%) 13 13 13 12.8 12.8
Acidity (%) 0.38 0.38 0.35 0.32 0.30
(‘rﬁtga}rfgg g) 3.11 2.55 1.89 1.56 1.42
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Figure 2. Vitamin C loss during storage period

3.6. Storage Studies

Prepared vegetable juices were packed in bottles and the
bottles were stored in a shelf at room temperature and at
refrigeration temperature for 2 months. The juices were
analyzed for its wvarious chemical components and
organoleptic observations were judged on the basis of color,
flavor, and sedimentation (Table 5 and Table 6).

From Table 5 it is seen that the moisture content is slightly
reduced during storage period. For Sample 1 moisture
content was 89.34 % at the day of preparation and 89.32 % at
the 60™ day. For Sample 2 and Sample 3 moisture content
was 87.26 % and 86.27 % at the first day and 87.22 % and
86.22 % at the last day of storage period, respectively.

In case of ash it was observed that for Sample 1, Sample 2
and Sample 3 ash contained 0.26 %, 0.29 % and 0.32 %
respectively at the day of preparation. After 60 days ash
content of Sample 1, sample 2 and Sample 3 were 0.24 %,
0.26 % and 0.30 %, respectively. The small variation of
moisture content and ash of different sample may be due to
technical error in measuring procedure.

Also it was found that Total soluble solids (TSS) slightly
decreased with the increase of storage period. This result
may be due to fermentation of sugar present in the juice.
Acidity also decreased slightly with the increasing of storage
period for vegetable juices from three samples. For Sample 1
the TSS was 10 % at the day of preparation and 9.8 % at the
60th day. For Sample 2 and Sample 3 the TSS was 12 % and
13% at the first day and 11.8% and 12.8 % respectively at the
last day of storage period.

In case of acidity it was observed that for Sample 1 the
acidity was 0.36% at the day of preparation and 0.29 % at the
60th day. For Sample 2 and Sample 3 the acidity was 0.42 %
and 0.38 % at the first day and 0.32% and 0.30% respectively
at the last day of storage period.

From Table 5 it shows that vitamin C lost reasonably
during the storage period. It is observed that Sample 1

contained vitamin C (2.99 mg/100 g) on the day of
preparation and 1.33 mg /100 g after 60 day. Similarly,
vitamin C content of Sample 2 and Sample 3 was 3.33
mg/100g and 3.11mg/100 g respectively on the day of
preparation. After 60 days vitamin C content had reduced to
1.53 mg/100g and 1.42 mg/110g in Sample 2 and Sample 3
respectively. It was found that degradation of vitamin C was
less in juice from Sample 3 than sample 1 and sample 2. The
vitamin C degradation of mixed juice samples during storage
period has been shown in Figure 2.

In the Figure 2, it is seen that the loss of vitamin C
increased with the increase of storage period. Vitamin C is a
sensitive molecule that is altered in the presence of heat.
Moreover, blanching and freezing operation are also
responsible for degradation of vitamin C. The concentration
of vitamin C follows first order kinetics and thus storage time
affects vitamin content [31]. However, Vitamin C is an
organic molecule known as ascorbic acid. Ascorbic acid
reacts chemically with indophenol, an indigo indicator,
resulting in the bleaching of the dark color. Ascorbic acid
breaks down in the presence of oxygen in an oxidation
reaction and the rate of oxidation increased with the increase
of storage period.

The Organoleptic observations during the storage period
have been shown in Table 6 and it is seen that there is a slight
variation in color among the three samples during 60 days
storage period. Color was found yellow/dark yellow/reddish
on the day of preparation. The color faded and flavor
deteriorated gradually with the increase of storage period
both at room and refrigeration temperature.

The color, flavor and taste all were found same as the day
of preparation. After 30 days discoloration and off flavor was
found. After 30 days, sample | and sample 2 developed off
flavor and completely faded color. Sample 3 was good
between 30 to 45 days. After 45 days it gave off flavor and
fade color. Deterioration of color and flavor were delayed at
refrigeration temperature.
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Table 6. Organoleptic observation of prepared juice from three Samples at different storage condition.

Storage condition . . .
condition Storage period (days) Sample No Color Flavor Sedimentation
Sample-1 Yellow Natural Uniformly distributed
Atthe day of p Tep aration Sample -2 Yellow Natural Uniformly distributed
preparation
Sample -3 Dark Yellow Natural Uniformly distributed
Sample-1 Yellow Natural Uniformly distributed
After 15 days Sample -2 Yellow Natural Uniformly distributed
Sample -3 Dark Yellow Natural Uniformly distributed
Sample-1 Fade Slightly off flavor Slightly Sedimentation
flavor
After 30 days Sample -2 Fade Slightly Pungent Slightly Sedimentation
Room Temp. Natural
Sample -3 Dark Yellow atura Uniformly distributed
Pungent
Sample-1 Fade Slightly Pungent Sedimentation
Pungent
After 45 days Sample -2 Fade Pungent Sedimentation
flavor
Sample -3 Fade Yellow Slightly off flavor Slight Sedimentation
Sample-1 Fade Pungent Sedimentation
After 60 days Sample -2 Fade Pungent Sedimentation
Sample -3 Fade Pungent Sedimentation
Sample-1 Yellow Natural Uniformly distributed
At the day of preparation Sample -2 Yellow Natural Uniformly distributed
Sample -3 Dark Yellow Natural Uniformly distributed
Sample-1 Yellow Natural Uniformly distributed
After 15 days Sample -2 Yellow Natural Uniformly distributed
Sample -3 Dark Yellow Natural Uniformly distributed
Sample-1 Yellow Natural Slight Sedimentation
Sample -2 Yellow Natural Slight Sedimentation
Refrigeration Temp. After 30 days - —
Sample -3 Dark Yellow Natural Uniformly distributed
P Pungent Slightly Sedimentation
Sample-1 Fade Slightly off flavor Slight Sedimentation
flavor
After 45 days Sample -2 Fade Slightly off flavor Slight Sedimentation
Sample -3 Fade Yellow Slightly off flavor Slight Sedimentation
Sample-1 Fade Off flavor Sedimentation
After 60 days Sample -2 Fade Off flavor Sedimentation
Sample -3 Fade Off flavor Sedimentation
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