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Abstract
Bitter gourd (Momordica charantia) is one of the most popular vegetablesin Southeast Asia. It isa member of the cucurbit family and
is also known as hitter melon or balsam pear. It is a good source of ascorbic acid and is used in the treatment of infectious diseases. It
is anti-diabetic, stimulant, stomachic, laxative, blood purifier and control diabetes. This seasonal vegetable can be made available
for the consumers in off seasons also in the form of juice. The juice can be made shelf stable by using various chemical additives.
Therefore, the aim of the experiment was to compare the effect of different chemical additives namely Sodium benzoate, Potassium
metabisulfite (KMS) and their combination, on the physicochemical and phytochemical parameters and antioxidant activity of Bitter
gourd juice. The storage was done for 6 months at room temperature and the analysis was conducted at the interval of one month. For
the physicochemical parameters like TS, TSS, acidity and Total Phenols, very dlight but non-significant change was observed. Color
values (Lab), Vitamin C and antioxidant activity changed significantly (p<0.05). The variation was found in the color of different
samples. Considering all the parameters, samples treated with potassium metabisulfite (KMS) maintained the maximum nutrient

stability.
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1. INTRODUCTION

Bitter gourd is one of the most popular vegetabieSoutheast
Asia. It is a member of the cucurbit family alongthw
cucumber, squash, watermelon and muskmelon. Native
China or India, the fast growing vine is grown tigbout Asia
and is becoming popular worldwide. Depending oration,
bitter gourd is also known as bitter melon or balgzear [1].
The vegetable is a good source of ascorbic acid TAe
medicinal value of bitter gourd in the treatmentirdectious
diseases and diabetes is attracting the attenticstientists
worldwide. Bitter gourd is anti-diabetic, stimulastomachic,
laxative, blood purifier and control diabetes [3]s it is a
seasonal vegetable, so steps should be taken 4erpeethem
to make them available for consumption in off seaas well.
This could be achieved by extending the shelf ilifefresh
form or in the processed form [4}luch of the work is done
for preservation of bitter gourd by different medsosuch as
steeping preservation, processing of bitter gontal iings [5],
sun drying and dehydration of bitter gourd [6], lagt drying
of bitter gourd slices[7]etc. But the excellent ricathl virtues
of bitter gourd can benefit the consumers equallyhie form
of juice also. However, information on the procegsif bitter
gourd into juice and its preservation by chemiaditives is
scanty. Keeping this in viewhe current study was focused on
assessing the effect of different preservation oughon the
shelf stability of the processed Bitter gourd juice

2. MATERIALSAND METHODS
2.1. Raw Materials

The study was conducted in the Department of FandnSe
and Technology, Punjab Agricultural University, lhiaha.
Bitter gourd was procured from the local market.

2.2. Extraction Process of Bitter Gourd Juice

Fresh bitter gourds were washed thoroughly andfufrom
the top and were not peeled. The Bitter gourd juices
extracted in a juicer extractor (Kalsi: 9001-2008he juice
was pasteurized at 83°C for 3 min and citriéd @ 0.15%
was added, followed by chemical preservatives.

Dose distribution of chemical additives

Sample Chemical additives Dose(ppm)
T, Na-benzoate 3000
Ts KMS 3000
T4 Na-benzoate+ KMS 1500+1500Q

The pre-sterilized glass bottles were filled witte thot juice
and corked. Tsample was given the pasteurization treatment
followed by processing at 100°C for 20 min in bojiwater
bath and gradually cooled to a low temperature unatening
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tap water. These processed juices were kept foaggoat
room temperature for six months.

2.3. Physico-Chemical Analysis

Bitter gourd juices were analyzed at regular irdéref one
month for the parameters like Total solids, Titbd¢aacidity
using AOAC methods [8]. TSS was taken using hand
refractometer(ERMA, Japan), color using Minolta kan
colorimeter.

2.4. Phytochemical Analysis

For phytochemical parameters, Vitamin C was deteechiby
the titrimetric method using dichlorophenol indopbk dye
[9]. Total phenolic content was determined by Folin
ciocalteau reagent [10]. A standard curve was @ibtby
taking known amount of Gallic acid as referencedéad and
concentration was calculated from the standardecufhe %
Antioxidant activity was determined by DPPH (2, ipkienyl-
2-picrylhydrazyl) method [11]. Methanolic extract sample
was taken for antioxidant activity analysis andcuohdted
according to the following formula. BHT was takes a
standard at a fixed concentration of 5mg/ml.

% AA = Control OD(0 min) — Sample OD(30 min) x 100
Control OD (0 min)

2.5. Statistical Analysis

The results were evaluated by Analysis of Varigi#ddOVA)
and Tukey's post hoc tests using Systat statisficagram
version 16 (SPSS Inc., USA).

3. RESULTSAND DISCUSSION

The samples were studied for the effect of differ@remical
additives on Physicochemical [TS, TSS, Acidity, @o(L, a,
b)], Phytochemical (Ascorbic acid, Total phenols)da%
antioxidant activity for the storage period of 6nitits.

3.1. Effect on Total Solidsand TSS

TS increased non-significantly<@.05) in all the juices during
the storage. On the day of preparation, the amofifiiS in
sample T1, T2, T3, T4 were 12.01, 12.60, 12.16 2Ad3
respectively. At the end of 6 months, the TS in shelples
increased to 13.37, 13.19, 12.86 and 13.54 resedctiThe
TSS values of samples T1 to T4 on day first weke 3.3, 3.4
and 3.3 which gradually increased to 3.4, 3.5, &8 3.5
respectively after 6 months of storage. AlthoughSTS
increased for all the samples but the changes were
significant (p<0.05). An increase in soluble content of apple
pulp was reported during storage when preserved wit
chemical preservatives [12]. The treatments hadigwificant
effect (p<0.05) on Total solids as well as TSS.

3.2. Effect on Acidity

According to the results, chemical additives ad aglstorage
has no significant effect §0.05) on acidity of the bitter gourd
juice. The titratable acidity of sampleg © T, on day first
was found to be 0.044 0.038, 0.038 and 0.051 treduzlly
increased to 0.067, 0.057, 0.041 and 0.061 respdgiiTable

1). An increase in titratable acidity of apple pujas found
during storage [12]. The acidity of the thermalleated
sample (T) increased more as compared to other chemically
treated samples and the change was least sample

3.3. Effect on Color (L ab values)

The values for color varied significantly<{@.05), both for
storage as well as chemical treatments. On the afay
preparation, the lightest sample wasfdllowed byT; T, and
T,. At the end of 6 months,;Temained the lightest and, T
was found to be darker than the other samplesoAgh, the
‘a’ value changed non-significantly €0.05), but in terms of
greenness, ;lwas found to be the greenest and retained the
maximum greenness than the other 3 samples anthefe6
months (Table 2). The b values were highest farnd lowest
for Tzand results after 6 months of storage, remaineddhee
for all the samples. On the whole, samplewith Sodium
benzoate retained the best color of all the 4 sasnflomato
juice with Na benzoate seems to be more stablettie@nther
preservatives during 6 months of storage and dpeeldesser
off color and turbidity [13].

3.4. Effect on Vitamin C Content

According to the results, chemical additives haigmificant
effect (p<0.05) on Vitamin C content of bitter gourd juice.
Also the Vitamin C content decreased significar{fy0.05)
during the storage. On the day of preparation, riiita C
content in samples,TT,, Tzand T, was 24.99, 33.32, 34.03
and 36.65mg/100g respectively. The values cametmlie
lower in T, as heat treatment destroys Vitamin C. At the end
of 6 months, the Vitamin C content reduced to 11169,
18.21 and 17.74 respectively (Table 3). VitamirsQight and
heat sensitive, the concentration of Vitamin Cdai$ first
order kinetics and thus storage time affects Vitaficontent
[14]. Out of the chemically treated samples, potass
metabisulphite retained the maximum Vitamin C. The
application of KMS reduces the loss of ascorbid atiring
the storage of leafy vegetables [15].

3.5. Effect on Total Phenols

The total phenolic content in samplestd T, on the first day
was 60, 70, 84, and 78 respectively. The added icla¢sn
preserved the phenolic content more than thermadigted
sample (T). But both the treatments and storage affected the
total phenols non-significantly €0.05). At the end of 6
months, the Total phenolic content came out to &e4D, 54
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and 48 respectively (Table 4). According to thediimgs, a
decrease in total polyphenol content of tomatogsiiafter 3, 6
and 9 months of storage were reported [16]. Theedse was
found to be least in samplg Tollowed by T, and T.

3.6. Effect on Antioxidant Activity

According to the results, on the day of preparatipercent
Antioxidant activity for samples iTto T, was found to be
69.17, 50.33, 73.76 and 64.13 respectively (Tab)e 5
Significant (g 0.05) decrease in antioxidant activity was
found in treatments and also during storage mo#ththe end

of 6 months, the percent antioxidant activity desesl to
78.37, 75.89, 84.35 and 78.83 percent respectivtdyever,
the decrease was found to be least in sampldt has been
reported that the decrease in antioxidant activiay be linked
to a decrease in total phenolic content and vita@iduring
storage [17]. According to them, antioxidant adtivaf orange
juices decreased by 45 percent after 6 monthsarshge at
28°C. But in case of bitter gourd, the vitamin @it is
relatively high. So the reduction of antioxidagtivity is
mainly associated with significant decrease inmitacontent.

CONCLUSIONS

The experiment was to compare the effect of differe
chemical additives on the storage stability of dsitgourd

juice. In this study, it is evident that potassiomtabisulphite

proved to be a better preservative than Na-benzradetheir

combination for the stability of physicochemical dan
phytochemical parameters and maintaining the aiokaox

activity of the bottle gourd juice.
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Table 1: Effect of storage period and treatments on Titdlatabidity (%) of Bitter gourd juice

Treatments 0 1 2 3 4 5 6
T1 0.044% 0.048* 0.052*4 0.054% 0.059 0.062* 0.067
T2 0.038% 0.039% 0.043# 0.046™ 0.049% 0.052* 0.057
T3 0.038* 0.039% 0.0424 0.0444 0.0474 0.049* 0.051*
T4 0.0424 0.0424 0.0474 0.052** 0.055 0.058* 0.062*

* Data is expressed as means

*Values followed by different upper case or lowerse letters are significantly different<(p05) within columns and rows

respectively
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Table 2: Effect of storage period and treatments on thera@tues (L a b) of Bitter gourd juice

Treatments 0 1 2 3 4 5 6
T1 34.834 34.43° 33.91*% 33.75% 32.444 31.644 30.87°
T2 32.61% 32.43¢ 32.31%¢ 32.08® 31.655¢A 31.19® 30.67°
L aB BC aBC B aC C B
T3 33.8T 33.69° 33.44 33.03° 32.71 32.39° 31.83
T4 32.68° 32.57%® 32.39% 32.13% 31.81%® 31.648 31.324
T1 -1.034 -1.013A -0.99% -0.97%4 -0.95% -0.914 -0.89*
T2 -1.1224 -1.118A -1.09%4 -1.07%4 -1.04%4 -1.018A -0.98%
a
T3 -0.96 -0.92%4 -0.87% -0.82%4 0.77% -0.7134 -0.65%
T4 -0.97%A -0.94A -0.90* -0.86% -0.83 -0.78* -0.72%4
T1 4.64 4.12%A 3.84%A 3.56°A 3.29°A 2.98% 2.76%
A T2 3.28® 3.08%® 2.842%8 2.6520¢8 2.230cB 2.09°B 1.89°
T3 2.01%¢ 1.98%¢ 1.94%¢ 1.85% 1.73%® 1.61% 1.49%
T4 2.14¢ 2.06%¢ 1.97% 1.87% 1.75% 1.62% 1.54%8

* Data is expressed as means

*Values followed by different upper case or lowese letters are significantly differen(p05) within columns and rows

respectively

Table 3: Effect of storage period and treatments on Vita@icontent (mg/100g) of Bitter gourd juice

Treatments 0 1 2 3 4 5 6
T1 24.99°" 22.83" 19.72% 17.65°F 15.77% 13.52°® 11.97°
T2 33.32" 30.62™" 27.746% 24.53F% 22.42 19.29°" 15.69"
13 34.03" 31.88™ 28.56"" 25.77% 23.23 20.41°" 18.21%
T4 36.65" 33.66™ 30.16°" 27.02% 24.92¢ 21.33" 17.74%

* Data is expressed as means

*Values followed by different upper case or lowerse letters are significantly different<(p05) within columns and rows

respectively

Table 4: Effect of storage period and treatments on Totan®Bls (mg/100g) of Bitter gourd juice

Treatments 0 1 2 3 4 5 6
T1 60 5734 5324 4834 424 354 2824
T2 70°4 684 652 6024 5524 4834 4024
T3 8424 824 78% 73 66" 60" 5424
T4 7834 764 724 66" 60?4 5434 4834

* Data is expressed as means

*Values followed by different upper case or lowerse letters are significantly different<(p05) within columns and rows

respectively
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Table 5: Effect of storage period and treatments on % Aidiamt activity of Bitter gourd juice

Treatments 0 1 2 3 4 5 6
T1 78.3M% 65.32°¢ 56.18¢ 47.93¢ 39.22¢ 28.06° 18.17°
T2 75.89° 72.330E 68.43° 62.56%° 55.69° 46.22¢ 38.09¢
T3 84.35% 83.06 79.33 75.26°* 70.47% 65.63° 59.38"
T4 78.83/8 75.1248 71.86°48 66.77°% 60.39° 53.17° 4578

* Data is expressed as means
*Values followed by different upper case or lowerse letters are significantly different<(p05) within columns and rows

respectively
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