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Effect of Various Chemical Additives on Storage Stability of Musk-

melon Jam at Ambient Temperature
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Abstract | The research was carried out to standardize and investigate the effect of different chemical pre-
servatives (potassium metabisulphite, potassium sorbate and sodium benzoate) on the storage stability of
muskmelon jam. The treatments included M] (Muskmelon + Sucrose + no preservatives), M , (Muskmelon
+ Sucrose + 0.1% sodium benzoate), M , (Muskmelon + Sucrose + 0.1% potassium sorbate), M , (Muskmel-
on + Sucrose + 0.01% potassium rnetablslulphlte) M - (Muskmelon + Sucrose + 0.05% sodlum benzoate +
0.05% potassium sorbate), M , (Muskmelon + Sucrose + 0.05% sodium benzoate + 0.01% potassium meta-
blsulphlte) M (Muskmelon + Sucrose + 0.05% potassium sorbate + 0.01% potassium metabisulphite) and
(Muskmelon + Sucrose + 0.033% sodium benzoate + 0.01 potassium metabisulphite + 0.033% potassium
orbate ) and stored at ambient temperature (22-32°C). The jam was studied for physicochemical attributes
(TSS, pH, titratable acidity, total phenolic compounds, antioxidant activity, ascorbic acid) and organoleptic
characteristics (flavor, color, texture and overall acceptability). The results revealed decrease (P<0.05) in pH,
ascorbic acid, total phenolic content, antioxidant activity while increase in acidity, total soluble solids during
six months storage. Decrease in score of organoleptic attributes was recorded during the storage. The results
revealed that (P<0.05) the treatment Muskmelon + Sucrose + 0.033% Sodium benzoate + 0.033% Potassium
sorbate + 0.01 potassium metabisulphite showed comparatively better results for physicochemical parameters
as well as for organoleptic evaluation.
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Introduction

elon fruit belongs to Cucurbitaceae family.

The most important genera of melon, cucu-
muis (muskmelon) and citrullus (water melon), are
also known as sweet melons or dessert (Lester, 1997).
Melon is one of the most widely used fruits and stands
the stands at 4th in ranking of mostly consumed
fruits in the world as source of food (Egbebi, 2014).
Recent growth in economy and change in life styles
have increased the importance of production and uti-
lization of fruit and vegetables. Food security, poverty
alleviation and sustainable agriculture are the main

goals in food and vegetable sector. Due to absence of
appropriate storage and trade expertness, producers
are enforced to dispose their harvest at minimal rate
leading to diminishing returns (Omolo et al., 2011).

It is reported that in developing countries producers
lose more than 35 percent or 32-40 billion annual-
ly, after the crop is ready to harvest and before it is
consumed (Parveen et al., 2014). Fruits, because of
their high moisture content and nutrients availability
and favorable pH are more vulnerable to the infesta-
tion of pathogenic fungi, which in addition to fungal
rots, makes the fruits unsound for human utilization
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(Philips, 1984; Stinson et al., 1981; Moss, 2002). In
order to give maximum returns to farmers and to cur-
tail post harvest losses during glut season, there is dire
need for value addition of the produce. Value addition
is practice that enhances the commodities value by
different methods. It may be the conversion of orig-
inal produce to different products e.g. fruit leather,
jams, pickles, jellies and juices etc. The main theory
behind food processing is to enhance the storage pe-
riod of horticultural produce beyond the period when
the commodity is flooded in its peak season (Parveen
et al., 2014).

As muskmelon fruit contain important phenol-
ic phytochemicals and other essential nutrients and
preserving its pulp will meet the demand of market
throughout the year. Stored pulp and its products will
also facilitate food industry. The preservation will not
only be helpful in lowering the post harvest losses
but will enhance the livelihood of fruit growers, com-
merce and the economy of the nation.

Materials and Methods

Muskmelon fruit jam was prepared as desribed by
Awan and Rehman (1999). Stainless steel kettles
were used for jam preparation. The Muskmelon pulp
was taken separately for each treatment. Citric acid
(0.2%) was added to maintain the acidity of jam.
Commercial grade pectin (0.5%) was dissolved with
sucrose. Chemical additives of potassium metabisul-
phite (KMS), potassium sorbate (PS) and sodium
benzoate (SB) were added in combination and alone
at the end of cooking. Chemical preservatives were
added according to Codex General Standard for
Food Additives (Codex Stan 192-1995). Treatments
of jam were MJ1 (Muskmelon + Sucrose + no pre-
servatives), MJ20 (Muskmelon + Sucrose + 0.1% SB),
M]3 (Muskmelon + Sucrose + 0.1% PS), MJ4 (Musk-
melon + Sucrose + 0.01% KMS), MJ5 (Muskmelon +
Sucrose + 0.05% SB + 0.05% PS), MJ6 (Muskmelon
+ Sucrose + 0.05% SB + 0.01% KMS), MJ7 (Musk-
melon + Sucrose + 0.05% PS + 0.01% KMS) and MJ8
(Muskmelon + Sucrose + 0.033% SB + 0.033% PS +
0.01 KMS). The jams was packed in 350gm glass jars

and kept at ambient storage.
Physico-chemical analysis

Total soluble solids (T'SS)

TSS in muskmelon jam was measured with hand

refractometer at ambient temperature by the recom-

mended method of AOAC (2012).

pH
Hanna Digital pH meter 720 was used to measure

the pH of the different muskmelon jam samples.

Ascorbic acid (mg/100g)
It was analyzed according to the standard procedure

of AOAC (2012).

Titratable acidity (%)
'The regular method of AOAC (2012) was used for its

determination in muskmelon jam samples

Total phenolic compounds

Phenolics content in the jam was measured accord-
ing to procedure given by Mazumdar and Majumder
(2003). The samples (5g) were extracted in of water
(100 ml). Took 0.04mL of the extracted solution with
3.16 ml of distilled water in test tube and shaken for
10 seconds. Then added 0.2 ml Folin-Ciocalteau’s
phenol reagent followed by vigorous shaken for 10
seconds each test tube. After 6 min of reaction add-
ed 0.6 ml of sodium carbonate solution to the mix-
ture and shaken for 10 seconds. After incubation for
2 hours in the dark place the absorbance at 765nm
was measured using spectophotometer. The measure-
ments were plotted against the gallic acid curve and
were depicted as mg of gallic acid equivalents by gram
of solution.

Antioxidant activity (%)

It was measured in terms of DPPH free radical scav-
enging activity as described by Brand- Williams et al.
(1995). Antioxidant activity in the muskmelon jam
samples was indicated by TE/100g.

Sensory Evaluation

Organoleptic analysis for different jam samples was
done by using 9 point Hedonic Scale as stated by
Larmond (1977). Trained panel of nine graded the

color, taste and overall acceptability.

Statistical Analysis

All the results were analyzed by SPSS. The effect
of different variables were carried out by complete-
ly randomized design with two factors. Means were
separated according to the method depicted by Steel
et al. (1997) by employing least significant difference.
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Results and Discussion

pH and % Acidity

pH of muskmelon jam samples decreased during
storage. Decrease in mean values was observed from
3.91 to 3.58 during six-month storage at ambient
temperature. Decrease in pH values recorded for MJ1
(Figure 1 A and B) was 3.91 to 3.33, MJ2 was from
3.92 to 3.64, M]3 it was noted from 3.92 to 3.59
while for MJ4 the values were from 3.92 to 3.54 dur-
ing six months storage. Similarly values observed for
MJ5 decreased from 3.93 to 3.66, MJ6 from 3.90 to
3.63, MJ7 from 3.89 to 3.62 and for MJ8 decrease
was observed from 3.90 to 3.67. Maximum percent
decrease in the jam samples was recorded in MJ1
(14.85%) seconded by MJ4 (9.69%) while minimum
decrease in muskmelon jam samples was recorded in
M]J8 (5.78%) followed by MJ5 (6.87%). The values for
pH for muskmelon jam were significantly different at
(p< 0.05).
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Figure 1: Effect of various chemical preservatives (A)
on the pH (B) percent decrease in PH of muskmelon _jam
stored at ambient temperature (22-32°C).

pH plays double task in the fruit jam by perform-
ing as preservative and also improving the flavour. A
lot of authors have reported decrease in pH of var-
ious products in response to raise in acidity (Bajwa
et al., 2003; Hussain et al., 2008). Titratable acidi-
ty increased in muskmelon jam throughout ambient
storage of six months. Increase in mean values was
observed (Figure 2 A and B) from 0.65 to 0.74 during
six month storage at ambient temperature. Increase in
titratable acidity recorded for MJ1 was 0.66 to 0.83
while similar values for MJ2 values were 0.66 to 0.74
and for M]3 values recorded were 0.65 to 0.72, where
as for MJ4 the values were from 0.64 to 0.75 dur-
ing six months storage. Similarly values observed for

MJ5 increased from 0.64 to 0.71, MJ6 from 0.66 to
0.73,MJ7 from 0.65 to 0.75 and for MJ8 increase was
noted from 0.66 to 0.72. Maximum percent increase
in the titratable acidity of muskmelon jam samples
was observed in MJ1(25.95%) followed by MJ4
(16.41%) while minimum decrease in muskmelon
jam samples was recorded in MJ8 (9.16%) followed
by MJ6 (10.69%). All the values for titratable acidity

for muskmelon jam were significantly different at (p<

0.05).

10.0 -

9.0 1 L M]l
8.0 - -

B 70 - - Mj2

§eo -

< =MJ4
£ 407

3.0 - = MJ5

2.0 - MI6
1.0 -

00 - \ Mj7

1- day 20 80 100 120 140 160 180 MJ8

Storage time (days)
B

o Increase
—_ —- <] (] w
=) w -] w S

W

M4 MJ5 Mj&

0

Figure 2: Eﬁct of various chemical preservatives (ﬂ ) on
the % acidity (B) percent increase of acidity of muskmelon
Jam stored at ambient temperature (22-32°C).

Findings are in concurrence with Ehsan et al. (2002)
who expressed raise in acidity while studying storage
stability of jam. Our results are in agreement with
Rababah et al. (2011) who researched the effect of
processing and storage on pH in different jams. It
was depicted that during storage the pH decreased
in fig, apricot and orange jam. The decrease in pH
values might be owing to creation of hydroxy methyl
turfural by water absorption by sugar in processing
and storage guiding to change of hydroxy methyl fur-
tural into levulinic and formic acid. The findings de-
picted that titratable acidity raised from 0.68 to 0.86
% at ambient storage of muskmelon jam. Similarly
the facts are in line with the findings of Khan et al.
(2012) who studied the standardization and storage
of strawberry jam and found increase in the acidity
and decline in pH in two months storage. Wisal et
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al. (2013) also obtained similar results while working
on the influence of preservatives on strawberry juice.

Total Soluble Solids (TSS)

There was slight increase in total soluble solids of
muskmelon jam during storage period of six months.
Increase in mean values was observed from 68.47 to
69.50 during six month storage at ambient tempera-
ture. Increase in total soluble solids recorded (Figure
3 A and B) for MJ1 was 68.45 to 70.65 while values
observed for MJ2 were from 68.30 to 69.45 and M]3
were 68.55 to 69.25, where as for MJ4 the values were
from 68.45 to 69.50 during six months storage. Sim-
ilarly values observed for MJ5 increased from 68.45
to 69.25, MJ6 from 68.50 to 69.30, MJ7 from 68.45
to 69.45 and for MJ8 increase in T'SS was noted from
68.60 to 69.15. Maximum percent increase in the
total soluble solids of muskmelon jam samples was
observed in MJ1(3.21%) followed by MJ2 (1.68%)
while minimum decrease in muskmelon jam sam-
ples was recorded in MJ8 (0.80%) followed by MJ3

(1.02%). All the values of TSS for muskmelon jam
were significantly different at (p< 0.05).
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Figure 3: Effect of various chemical preservatives (A) on
the TSS (B) percent increase of TSS of muskmelon jam
stored at ambient temperature (22-32'C).

These findings are in agreement with Tremazi (1967)

who found out that during storage total soluble solids
raised in canned peach fruit. Ehsan et al. (2002, 2003)
worked on watermelon and lemon jam and found
the increase in T'SS from 68.60 to 68.90 while in the
grape fruit apple marmalade increase in total solu-
ble solids was recorded from 70.0 to 70.8 after two
months of storage period. Similarly the findings are
in agreement with Khan et al., (2012) who worked on
the standardization and shelf life of strawberry jam
and found that total soluble solids increased during
the storage period of two months. Increase in T'SS
might be due to conversion or solubilization of com-
pounds other than carbohydrates. TSS could have
also increase due to hydrolysis of cell wall constitu-
ents or increase in galacturonic acid by polygalactura-
nase (Davidson et al, 2005).
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Figure 4: Eﬁct of various chemical preservatives (A)
on the ascorbic acid (B) percent decrease of ascorbic acid
of muskmelon jam stored at ambient temperature (22-

32C).

Ascorbic acid

Ascorbic acid (Vit. C) is an important nutritional
factor in any fruit product. Ascorbic acid decreased
in muskmelon jam samples during storage period of
six months at ambient temperature. Decrease in mean

values (Figure 4 A and B) was recorded from 8.99 to
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5.28 during storage of muskmelon jam. Decrease in
ascorbic acid recorded for MJ1 was 9.0 to 1.4, MJ2
was from 9.1 to 6.15, MJ3 it was noted from 9.05
to 6.00 while for MJ4 the values were from 8.85 to
4.95 during six months storage. Similarly ascorbic
acid values observed for MJ5 decreased from 9.05 to
6.05, MJ6 from 8.95 to 5.55, MJ7 from 8.90 to 5.55
and for M]J8 decrease in vitamin C was observed from
9.0 to 6.55. Maximum percent decrease for ascorbic
acid in the muskmelon jam samples was observed in
M]J1(84.44%) followed by MJ4 (44.07%) while min-
imum decrease in muskmelon jam samples was re-
corded in MJ8 (27.22%) followed by MJ2 (32.42%).
All the values for ascorbic acid for muskmelon jam

were significantly different at (p< 0.05).

Results are in agreement with Damiani et al. (2012)
who worked on the antioxidant potential of Brazilian
Savannah jam during storage and reported that ascor-
bic acid decreased during storage period of twelve
months. A decline in ascorbic acid content was also
recorded during the storage of three months in guava
jam, as reported by Jawaheer et al. (2003). He said
that there was a 62.50% decline in the processing,
getting over 70%, owing to storage conditions and ex-
istence of residual oxygen. Ascorbic acid is degraded
to furfural anaerobically after utilizing all the oxygen.
In addition another reason is low water content and
also its utilization in the Maillard reaction (Giannak-
ourou and Taoukis 2003). Decrease also might be due
to oxidation of ascorbic acid to dihydroascorbic acid

(Mehmood et al., 2008).

Antioxidant activity

Antioxidant activity decreased in muskmelon jam
samples during storage period of six months at ambi-
ent temperature. Decrease in mean values was record-
ed (Figure 5 A and B) from 18.26 to 10.14 during
storage of muskmelon jam. Decrease in antioxidant
activity recorded for MJ1 was 18.23 to 1.01, MJ2 was
from 18.43 to 12.45, MJ3 it was noted from 18.28
to 12.12 while for MJ4 the values were from 18.01
to 7.16 during six months storage. Similarly antioxi-
dant activity observed for MJ5 decreased from 18.51
to 12.92, MJ6 from 18.07 to 11.27, MJ7 from 18.08
to 11.21 and for MJ8 decrease in antioxidant activity
was observed from 18.45 to 13.00. Maximum percent
decrease for antioxidant activity in the muskmelon
jam samples was observed in MJ1(94.49%) followed
by MJ4 (60.27%) while minimum decrease in musk-
melon jam samples was recorded in MJ8 (29.57%)

followed by MJ5 (30.22%). All the values of antiox-
idant activity for muskmelon jam were significantly

different at (p< 0.05).
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Figure 5: Effect of various chemical preservatives (A) on
the antioxidant activity (B) percent decrease of antioxi-
dant activity of muskmelon jam stored at ambient tem-
perature (22-32°C).

The findings were in agreement with the results re-
ported earlier by Kim and Zakour (2004) who con-
firmed that the antioxidant capacity of raspberry, plum
and cherry reduced after jam processing. The data of
antioxidant activity contracted with those of Wick-
lund et al. (2005) who stated that there was a decrease
in anthocyanins and antioxidant activity during pro-
cessing of strawberry jam. According to Ismail et al.
(2004) it could be due to oxygen and free radicals (to
protect the juice from oxidation these compounds it-
self reacts with oxygen and become oxidise). Results
are in concurrence with those of Rababah et al. (2011)
who studied the effect of processing and storage on
antioxidant activity in different jams. It was revealed
that during storage the antioxidant activity decreased
in fig, apricot and orange jam.

Total phenolic compound

Total phenolic compound is an important nutrition-
al factor in any fruit product. Total phenolic com-
pound (mg gallic acid equivalents/100g) decreased in
muskmelon jam samples during storage period of six
months at ambient temperature. Decrease in mean
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values (Figure 6 A and B) was recorded from 2.97 to
1.73 during storage of muskmelon jam. Decrease in
total phenolic compound recorded for MJ1 was 2.99
to 0.46, MJ2 was from 2.94 to 1.83, M]3 it was noted
from 2.96 to 1.84 while for MJ4 the values were from
2.93 to 1.50 during six months storage. Similarly to-
tal phenolic compound observed for MJ5 decreased
from 2.99 to 2.11, MJ6 from 3.00 to 1.99, M]J7 from
3.01 to 1.99 and for MJ8 decrease in total phenolic
compound was observed from 2.98 to 2.14. Maxi-
mum percent decrease for total phenolic compound
in the muskmelon jam samples observed in MJ1
(84.44%) followed by MJ4 (48.90%) while minimum
decrease in muskmelon jam samples was recorded in
M]8 (28.36%) followed by MJ5 (29.64%). All the val-
ues for total phenolic compound for muskmelon jam
were significantly different at (p< 0.05).
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Figure 6: Eﬁcz‘ 0f various C/Jemzcal preservatives (A)
on the total phenolic content (B) percent decrease of to-
tal phenolic content of muskmelon jam stored at ambient

temperature (22-32 C).

The decrease during jam processing and storage in
total phenolics might be due a decline in total ellag-
ic acid (Hakkinen et al., 2000) or may be owing to
disruptions in cell structure during the processing of
fruit (Patras etal., 2009). These findings are also in line
with Kim and Padilla-zakour (2004) who revealed
that significant decrease in the total phenolics from
9% and 27% in two types of cherry after processing of
jam. Results are in concurrence with those of Raba-

bah et al. (2011) who studied the effect of processing

and storage on total phenolics in different jams. It was
revealed that during storage the total phenolics de-
creased in fig, apricot and orange jam.

Sensory evaluation

Nine point hedonic scale was used by the panel of
judges for the sensory evaluation of muskmelon jam
during storage. Score for color decreased in muskmel-
on jam samples during storage period of six months
at ambient temperature. Decrease in mean values
(Figure 7 A and B) was recorded from 8.90 to 6.04
during the storage of muskmelon jam. Decrease in
score for color recorded for MJ1 was 8.85 to 1.00,
M]J2 was from 9.00 to 7.15, M]3 it was noted from
8.95 to 7.00 while for MJ4 the values were from 8.90
to 5.70 during six months storage. Similarly score
obtained by MJ5 decreased from 8.85 to 7.25, MJ6
from 8.85 to 6.55,M]J7 from 8.90 to 6.35 and for MJ8
decrease in score for appearance was observed from
8.90 to 7.35. Maximum percent decrease for score in
color of the muskmelon jam samples was observed
in MJ1 (88.70%) followed by MJ4 (35.96%) while
minimum decrease in muskmelon jam samples was
recorded in MJ8 (17.42%) followed by MJ5 (18.08%).
All the values for appearance of muskmelon jam were
significantly different at (p< 0.05).
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Figure 7. Eﬁ"ect of various chemical preserfvaz‘wes (A) on
the color score (B) percent decrease of color score of musk-
melon_jam stored at ambient temperature (22-32'C).

December 2017 | Volume 33 | Issue 4 | Page 578

0418 Links
**@Researchers



OPEN aACCESS

Sarhad Journal of Agriculture

Score for flavor also decreased in muskmelon jam
samples during storage period of six months at room
temperature. Decrease in mean values was recorded
(Figure 8 A and B) from 8.9 to 6.04 during the stor-
age of muskmelon jam. Decrease in score for flavor
observed for MJ1 was 8.85 to 1.0, MJ2 was from 9.0
to 7.20, M]3 it was noted from 8.95 to 7.15 while
tor MJ4 the values were from 8.90 to 5.70 during six
months storage. Similarly score obtained by MJ5 de-
creased from 8.85 to 7.15, MJ6 from 8.85 to 6.55,
MJ7 from 8.90 to 6.35 and for MJ8 decrease in score
for flavor was observed from 8.90 to 7.25. Maximum
percent decrease for score in flavor of the muskmelon
jam samples was observed in MJ1(88.70%) followed
by MJ4 (35.96%) while minimum decrease in musk-
melon jam samples was recorded in MJ8 (18.54%)
followed by MJ6 (19.21%). All the values for flavor
of muskmelon jam were significantly different at (p<

0.05).
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Figure 8: Effect of various chemical preservatives (A)
on the flavor score (B) percent decrease of flavor score
of muskmelon jam stored at ambient temperature (22-

32C).

Overall acceptability of any food product is of pri-
mary importance in product development. Score for
overall acceptability also decreased in muskmelon jam
samples during storage period of six months at room
temperature. Decrease in mean values was recorded

(Figure 9 A and B) from 8.94 to 6.13 during the stor-
age of muskmelon jam. Decrease in score for overall
acceptability observed for MJ1 was 8.90 to 1.0, MJ2
was from 8.89 to 7.20, M]3 it was noted from 8.98 to
7.25 while for MJ4 the values were from 9.00 to 5.70
during six months storage. Similarly score obtained by
MJ5 decreased from 8.89 to 7.35, MJ6 from 8.95 to
6.70, MJ7 from 8.99 to 6.45 and for MJ8 decrease in
score for flavor was observed from 8.93 to 7.40. Max-
imum percent decrease for score in overall accepta-
bility of the muskmelon jam samples was observed
in MJ1(88.76%) followed by MJ4 (36.67%) while
minimum decrease in muskmelon jam samples was
recorded in MJ8 (17.09%) followed by MJ5 (17.30%).
All the values for overall acceptability of muskmelon
jam were significantly different at (p< 0.05).
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Figure 9: Effect of various chemical preservatives (A) on
the overall acceptability score (B) percent decrease of over-
all acceptability score of muskmelon jam stored at ambient
temperature (22-32'C).

These finding are in agreement with Ramayya et al.
(2012) who stated that taste and flavor of Alphonso
mangoes depicted considerably diminishing trend af-
ter fifteen days of storage period. Results are also in
agreement with Mehmood et al. (2008) who while
revealed decrease in the score for organoleptic val-
ues during the storage of three months at ambient
temperature. Similarly the results are in line with the
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findings of Khan et al. (2012) who worked on the
standardization and storage stability of strawberry
jam and found that score for organoleptic attributes
decreased during the storage period of two months.
Results are in agreement with Wisal et al. (2013) who
reported decrease in organoleptic values during stor-
age of strawberry juice.

Conclusions

'The overall findings of physicochemical analysis and
organoleptic depicted that the treatment MJ8 of
jam samples (Muskmelon + Sucrose + 0.033% So-
dium benzoate + 0.033% Potassium sorbate + 0.01
potassium metabisulphite) comparatively showed
better results for physicochemical parameters as well
as for organoleptic evaluation during six months of
storage. Furthermore, it was confered from the data
that combination of chemical preservatives performs
better as compared to alone doses. The results sug-
gest that combination of preservatives may be used in
low quantity to get better results as compared to high
dose of single preservative.
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