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Abstract 1
This experiment was conducted to evaluate the efficacy of application of acetic acid
and ascorbic acid spray on the surface decontamination and shelf-life of silver carp
fish at refrigerated temperature (4°C) during 9 days of storage period. Silver carp is Article History

one of the most abundant freshwater fish species in the world. However, the rapid
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quality degradation soon after post-mortem makes them highly putrefactive while
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reducing the nutritional attributes. In this regard, our study aimed at applying organic

acids to extend shelf-life of silver carp fish while investigating the quality attributes Keywords
such as sensory, peroxide values, pH and microbial loads of the fish fillets during 9
days of refrigerated temperature storage (4°C). Acetic acid and ascorbic acid are Decontamination;

. . - ) . . ) ) Hypophthalmichthys
found to have strong antibacterial activities against different microorganisms. Fish Molitrix:
fillets samples were treated with alone or in combination with acetic acid and ascorbic Oxidative Stability;
acid spray while keeping one group of fish fillets untreated. Total Viable Count (TVC) Shelf-Life;

) . ) ) Sensory Evaluation.
was found greater in the samples kept untreated and treated alone with acetic acid y

and ascorbic acid. However, fish fillets treated with acetic acid and ascorbic acid in
combination were reported with lesser number of microbial counts. Moreover, Peroxide
Value (PV) and pH were significantly lower in the sample treated with in combination
of acetic acid and ascorbic acid. Sensory analysis revealed that fish fillets treated with
combined treatment had better quality retention at the end of 9 days storage period.
The findings suggest that the application of acetic acid and ascorbic acid alone or in
different combination have the potential to decrease microbial loads while facilitating
the shelf-life of fish fillets during 9 days of refrigerated temperature (4°C) storage period.
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Introduction

Fish contributes approximately 16% of all animal
protein and occupies a significant contribution in
ameliorating the amino acids, fatty acids, lipid, soluble
vitamins and micronutrients requirement of daily life
throughout the world."2 One of the most abundant
freshwater fish species in the world is Silver carp
(Hypophthalmichthys molitrix) which is distinguished
by its nutritional values, wide availability, low cost
of aquaculture production and high feed efficiency
ratio.®> Moreover, it has been categorized as the
second highest of all freshwater species with a
production of 4,354,638 tons in 2015 worldwide
aquaculture.* The biochemical composition of silver
carp is comparatively higher, and the protein, fat and
moisture contents were found as 18.2 g, 3.0 g and
77.7 g respectively/100g of fish.> However, the rapid
quality deterioration soon after Post-mortem of fish
makes them enormously putrefactive, mostly occurs
for the presence of higher percent of unsaturated
fatty acids, high moisture levels, rich nutrient
content and microbial growth.®” Therefore, it is an
urgent necessity to develop additional applicable
treatment to extend shelf-life and reinforce the overall
acceptability of fish. In this regard, organic acids such
as acetic acid and ascorbic acid were used to retard
the microbial growth while extending the shelf-life
attributes of fish fillets during 9 days of refrigerated
temperature (4°C) storage period. Organic acids
such as acetic acid and ascorbic acid have been
found to have robust antimicrobial properties which
are the precursor of the shelf life extension of fish.®
' Investigating the determination of the antimicrobial
activities of acetic acid and ascorbic acid against four
Shigella species reported that both acids exhibited
the greatest antimicrobial activity in the paper disk
diffusion experiment.® Combine effects of organic
acids such as ascorbic acid with lactic acids in food
models also exhibited antimicrobial effects against
Escherichia coli O157:H7°, result showed that
application of 0.2 or 0.4% ascorbic acid in along
with 0.2% lactic acid may have potentiality
as preservative to inhibit the growth of E. coli
0157:H7 in food stuffs.® Another study found that
ascorbic acid extended shelf life of frozen fillets of
Acipenser persicus during frozen storage.'
Alongside nutritional values of silver carp it has
several other commercial and innovative uses
such as Gelatin from silver carp fish could be
effective in active packaging which is widely used

416

in the production of edible films with perfect film
forming ability as well as gas barrier property."
However, reports on the application of organic
acids on Hypophthalmichthys molitrix are still scant.
Therefore, our goal of this study was to develop best
treatment ways using organic acids such as acetic
acid and ascorbic acid alone or in combination to
extend the shelf life during 9 days of refrigerated
temperature (4°C) storage period while facilitating
the efficient utilization of silver carp fish species.

Materials and Methods

This research investigation was conducted at the
laboratory of food processing technology, Jiangnan
University, Wuxi, China.

Samples and Treatment Formulation

Good quality silver carp (Hypophthalmichthys
molitrix) fishes were obtained from supermarket of
Wauxi, Jiangsu province of China and immediately
transferred to the laboratory of food processing
technology, Jiangnan University, Wuxi, China. The
fresh fishes were stunned, scaled, gutted, sectioned,
filleted and washed with sterile water. Then the
fillets were divided into 4 groups and coded as TO,
T1, T2, and T3. One group of fish fillets were kept
untreated during the storage period and coded as
TO. Acetic acid and ascorbic acid were applied in
both separately and combined. Different combination
such as 1% acetic acid and 2% ascorbic acid
solutions were prepared using distilled water (v/v).
The T1 group involved the action of 1% acetic acid,
T2 group involved the action of 2% ascorbic acid
and the T3 group involved 1% acetic acid followed
by 2% ascorbic acid treatment. Prior exposing to
treatments sensory scores for texture, color, odor,
total viable bacterial count, pH and peroxide values
were determined initially. All the samples were keptin
refrigerator at 4°C and every 3 days interval, random
sample were taken out for analysis to determine
sensory scores and other parameters until the fish
fillets get spoilt.

Sensory Evaluation

At an interval of 3 days the fish fillets were taken
out from refrigerated storage and presented to
the expert panelist to investigate the sensorial
quality parameters in case of untreated and treated
raw silver carp fish fillets. Five expert panels
were used to evaluate the sensory scores. The



MONIRUL et al., Curr. Res. Nutr Food Sci Jour., Vol. 7(2) 415-426 (2019)

evaluation of sensory analysis was based on a
five-point-scale: color (5, no discoloration; 1, extreme
discoloration); odor (5, extremely desirable; 1,
extremely unacceptable); texture (5, firm; 1, very
soft); and overall quality (5, extremely desirable; 1,
extremely unacceptable) of the samples. In addition,
Rejection was claimed when the sensory score was
below 4.0 for ‘sensorial attributes’ observation.'?

PH Determination

The pH of fish samples was determined by
homogenizing 10g of each sample in 100 ml
distilled water prior and after that treatment was
done at 3 days interval. About 30s the samples were
homogenized in 100 ml of distilled water and pH
was noted by setting the pH electrode in samples.'®

Total Viable Count (TVC) Determination

Total Viable Count (TVC) is a quantitative method
of enumerating microorganisms and provides
a quantitative estimate of the concentration of
microorganisms such as bacteria, yeast or mould
spores in a sample. TVC were analyzed because
this method shows a decent figure on how many
colony forming units are present in the sample
being analyzed to represent the total number of
possible microbial growth.™'® Fish samples (10g)
were aseptically homogenized for 1 min in 90 ml
of sterilized 85% NaCl saline using a stomacher
Lab Blender (China). From this homogenized
solution dilutions were made (102, 103, 104,
105, and 10°) in 85% NaCl solution and that
were used for microbiological analysis for fish
samples at each of the 3days time intervals during
storage in refrigeration. Total viable counts (TVC)
were determined in plate count agar followed by
spread plate method14 by inoculating 0.1 ml of the
homogenate sample, at selected dilutions, onto
duplicate sterile plates of pre poured and dried
Standard Method Agar using the surface spread
technique, and after that the plates were incubated
for 48 h at 35°C."®

Oxidative Stability Determination

The oxidative stability of the untreated and treated
fish samples was determined by Peroxide Value.
Peroxide values of sample were determined by
following the procedure described.'® Sample (5g)
was heated in a water bath for 3 min at 60 °C
then mixing through agitation in order to dissolve
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fat and then homogenization done by addition of
30 ml of acetic acid-chloroform solution (3:2 v/v).
After completing filtration saturated potassium iodide
solution was added in the filtrate 0.5 mL before
transferring into a burette. The sample was titrated
against a standard solution of sodium thiosulfate
(25 g/L) using starch solution. Starch solution
was used as an indicator. The peroxide value
was calculated and expressed in milli-equivalents
peroxides per kg of the samples by following
equation (i).

Peroxide value (PV)=(SxN)/Wx1000 ..(1)
Where,

S=Titration volume in ml

N =Normality of the sodium thiosulfate solution
W=Weight of sample in kg

Statistical Analysis

The collected data were analyzed by using the
SPSS (version: 16.0) software. Three replications
of the analysis were done and measurements of all
parameters. Mean values for all parameters were
calculated and compared by analysis of variance
using SPSS. Experiments were done in triplicate
(n=8) and a completely randomized design (CRD)
was used.

Results and Discussion

Sensory Assessment

The sensory characteristics in each group were
monitored over 9day’s period at an interval of 3 days.
Sensory evaluation of food is one of the most crucial
statistical tools used to identify the exact quality as
well as consumer acceptability of a particular food or
food product. The sensory attributes have significant
effects on the treated silver carp fish fillets and
have better sensory characteristics as compared
to untreated fish samples. Texture, color and odor
are determined critically since they are the obvious
perception of eye perceived by the consumer and
are the main criteria for consumer to evaluate a
product. The results reveal that fish fillets treated
with 1% acetic acid followed by 2% ascorbic acid
significantly retain the texture, color, odor and overall
acceptability during the 9 days period as perceived
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by panel of judges as compared to untreated and
other treated fish samples.

Texture

The texture scores in different time in interval days
are represented in figure 1. Texture scores of the
treated and untreated fish was investigated and
evaluated by hand feels at an interval of 3 days.
Initially, the fish showed firm texture irrespective of
treatment applied to the fish fillets and remained
fresh up to 3 days. After 3 days the TO (untreated),
fish started to lose firm and freshness and became
soft, after 6 days T1 (1% acetic acid treated)
and T2 (2% ascorbic acid treated) samples
became soft except the fish treated with T3
(1% acetic acid followed by 2% ascorbic acid). This
indicates that acetic or ascorbic acid alone cannot
extend shelf life up to 6 days. Texture sensory score
was considered acceptable range when the score
was >4 and rejection or low quality was claimed when
the score was <4 on a scale of 5 as described."
From the figure 1 it is observed that fish treated with
T3 extends the shelf life of fish up to 9 days thereby
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indicates that acetic acid followed by 2% ascorbic
acid treatment inhibit or reduce the growth and
activity of microorganisms. The decrease in texture
sensory scores was observed in all of the samples
treated. However, the lowest decrease was found
in the sample T3 treated (1% acetic acid followed
by 2% ascorbic acid). The soft texture occurred by
the texture quality deterioration can be attributed
by various microorganisms mostly from bacterial
species which affect the fish protein structure.'”-2”

It has been reported that microbial growth
is responsible for slime formation, structural
components degradation, off odors and appearance
changes in food components.?” Few microorganisms
such as Pseudomonas, Shewanella putrefaciens,
and Aeromonas under aerobic condition have been
found responsible for limiting the shelf-life of fish by
making the texture of the fish susceptible and fragile
due to their action on tissues of the fish components
consequently disrupting the cells and producing
toxins additionally.'”-2”
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Fig. 1: Texture analysis of the untreated (control) and treated fish fillets during 9 days period

Color

The color scores in different time and interval days
are represented in figure 2. The color of the treated
and untreated fish was observed and evaluated at
an interval of 3 days during 9 days of refrigerated
temperature (4°C) storage period. TO (untreated) and
T2 treated fish showed more deterioration in color
attributes than T1 and T3 treated fish fillet samples.

However, the color was observed by the perception
of the expert panel used to evaluate the sensorial
attributes. After 3 days the samples were observed
and perceived for the color attributes. However, the
deterioration in color attributes was observed greater
after 6 days of storage period. Sample treated with TO
fish became pale red color, on the other hand sample
with T1 and T2 treated showed whitish brown color
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after 6 days. As for the T3 treated samples at the end
of 9 days refrigerated storage period, the samples
remained the same with slight deterioration in color
attributes from fresh color to slightly whitish color.
The external surface of fish is covered by muscle
tissue and some parts are covered by connective
or adipose tissue. Fish meat tissue has a red color
and its chemical composition differs from that of
the other two tissues. The red color of fish is due
to the presence of pigments. The color changes
of the surface of carcasses after decontamination
by acetic acid and ascorbic acid can be explained
by the denaturation of surface layers followed by
oxidation of fish pigments and to changes of protein
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hydration, due to reduction of pH after ascorbic acid
treatment.’® Study on the color changes in quality of
food products determined that the changes in color
quality attributes are due the attributes downcast of
protein, fat and other important bio-molecules due
to water activity and microbial invasion.'® However,
regardless of the formulation of different treatment
the color attributes were found to be decreasing
as the storage days passed. In our study we found
that the combined T3 treatment with acetic acid and
ascorbic acid mostly retained the color attributes as
compared to other samples that kept untreated and
treated separately (figure 2).
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Fig. 2: Color analysis of the untreated (control) and treated fish fillets during 9 days period

Odor

The odor of the treated and untreated fish
represented in figure 3. Sensory scores for odor
was observed and evaluated and the data was
recorded at an interval of 3 days. The entire treated
and untreated sample represents naturally fishy
flavor just after treatment. After 6 days all three
samples including TO, T1 and T2 treated fish smell
slightly fermented with bad odor observed by the
perception of the panelist working on sensorial
evaluation. Noticeably, the sample treated with T3
treated retained the natural odor up to 9 days of
investigation. However, undesirable odor attributes
were observed in the TO, T1 and T2 samples at the
end of 9 days refrigerated storage period (figure 3).
The bad odor is due to microbial invasion, rancidity
of fat and putrefaction of protein. Microbial invasion

starts soon after postmortem and Spoil the natural
odor of fish rapidly.?° This bad odor can be attributed
due to rancidity of fat and putrefaction of protein.
In addition, studies observed that microbial growth
and metabolism are a major cause of fish spoilage
which produces different unpleasant compounds
which later render the development of off-flavors. %2

Microbial Studies

Microbial counts (TVC) of the treated and untreated
fish samples during 9 days refrigerated storage
period are presented in Figure 4. The four samples
were stored in refrigerator (4°C) after the application
of different treatments and microbial study was
evaluated over the storage period of 9 days at an
interval of 3 days according to total viable count
method. Prior to the treatments the microbial count
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of fresh fish was also evaluated and the comparison
of the microbial count of sample with T1, T2 and
T3 treatment with the microbial count of fresh fish
also evaluated. Therefore, the efficaciousness
of acetic acid, ascorbic acid, and their combined
effect for decontaminating fish were revealed. Acetic
acid and ascorbic acid both are both regarded
as antimicrobial agents for their decontaminating
activity.#® Their application intending on surface
decontamination of fish reduced the bacterial load
on fish and also inhibited the growth of bacteria.®
When the combined treatment was applied it worked
more efficaciously. Acetic acid increased the fish
surface temperature and ascorbic acid reduced
the pH of fish which is regarded as an adverse
condition for bacterial growth.® ® Our investigation
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observed that the combined treatment was more
effective than the single acetic acid and ascorbic acid
treatment. Total Viable Counts (TVC) for untreated
and treated samples were found in the following
order- (TO>T1>T2>T3) and (TO>T1>T2>T3) for
0" day and 9" day respectively. At 0" day, the TVC
were found (4.12, 3.96, 3.88 and 3.83) log 10 cfu/g
for TO, T1, T2 and T3 respectively. However, at the
end of 9 days storage the microbial growth in the
samples T3 treated were found to have the lowest
growth elevation. At 9" day the TVC were found in
the following order- (12.03, 9.09, 8.38 and 6.89) log
10 cfu/g for TO, T1, T2 and T3 respectively. At 0™ day,
all of the samples were in acceptable limit according
to the recommended guidelines.?s2°
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Fig. 4: Microbial Counts TVC (log10 cfu/g) of the untreated and treated fish
fillets over the 9 days storage period
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However, at end of 9 days storage period TO, T1
and T3 treated sample’s total viable counts went
beyond the recommended acceptable limit but the
T3 treated samples mostly retained its microbial
growth and the growth was below the recommended
limit.28 2° Therefore, it is apparent that different
decontaminating treatments slowed down the
bacterial growth in fish but the sample treated with
combination of acetic acid and ascorbic acid showed
the lowest microbial growth and longer shelf life
during the 9 days refrigerated storage period.

pH

pH value of food is considered an important attribute
that is affecting its quality and shelf stability by
regulating many functions and reactions. The data
explicated in Figure 5 showed significant variations
in pH of fish sample as a result of treatments. The pH
of the TO (untreated), T1, T2 and T3 treated samples
were found 5.56, 5.05, 4.48 and 4.44 respectively
at 0 day. We found that the sample treated with 1%

2
I
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acetic acid followed by 2% ascorbic acid scored
lowest pH value and apparently this happens due
to their combined effects up to 9 days at 3 days
interval. There was a reduction in pH of all four
samples during storage. Amongst the treatments,
pH of the sample treated with T3 (1% acetic acid
followed by 2% ascorbic acid) was ranked lowest
which was advantageous and efficacious to inhibit
the microbial growth and to keep it fresh for longer
time as it creates unfavorable condition to microbial
growth. Although, the treatment with acetic acid and
ascorbic acid causes reduction in pH but this did not
affect the sensorial evaluation.

A similar investigation was conducted (Fan, 2013)
who reported that an increase in pH of silver carp
fish fillets associated with volatile bases production
due to the degradation of protein to ammonia
and trimethylamine by microbial or endogenous
enzymes.?!

T
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Fig. 5: pH of the untreated and treated fish fillets over the 9 days storage period

Oxidative Stability and Overall Acceptability

Peroxide value (PV) is the primary measurement
used to indicate the concentration of primary lipid
oxidation products. The values of PV and overall
acceptability are documented in figure 6 (A) and 6(B)
respectively. Highest PV values were observed in TO
(untreated) sample and the lowest PV values were
observed in T3 treated sample. The PV values for TO,
T1,T2 and T3 treated fish at 0 day were found 0.06,
0.03, 0.02 and 0.02 meqg/kg respectively and there
was no significant increase in PV of sample treated

with T3 treatment. After the 9 days observation
the highest elevation of PV is recorded in sample
TO (untreated) and the lowest PV is recorded in
sample treated with T3 treatment. The PV increase
was slower in all the sample including T1,T2 and T3
than the TO (untreated) samples during the storage
although the values for all samples were so lower
than 10 meq/ kg of lipid, regarded generally as
the acceptable level.?? A distinct elevation of PV
observed in the untreated group and at the end of 9
days treatment the PV scores were slightly increases



MONIRUL et al., Curr. Res. Nutr Food Sci Jour., Vol. 7(2) 415-426 (2019) 422

for TO, T1, T2 and T3 which was 1.96, 1.69, 1.51
and 0.81 meqg/kg respectively. Therefore, the result
indicated that the combined treatment has effected
in retarding the production of primary lipid oxidation

products in the silver carp fillets. Therefore, it is
obvious that the combined acetic acid and ascorbic
acid are significantly workable in retarding the
oxidative degradation.
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Fig. 6: Peroxide Values 6(A) and Overall acceptability 6(B) of the untreated and
treated fish fillets over the 9 days storage period

As for the overall acceptability TO treated sample
showed the highest (4.92) on 0 days and the sample
treated with T2 showed the lowest (4.88) after
9 days treatment on limit of 7. There was no significant
reduction in sample treated with T3 at 0 day but the
other entire samples treated with TO, T1 and T2

significantly showed lower overall acceptability at 3
days interval. After the 9 days treatment we found
the overall acceptability still higher in sample treated
with T3 and that was 4.08, 2.97, 2.94 and 2.21 for
T3, T2, T1 and untreated fish respectively.
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Table 1: Sensory scores of the untreated and treated fish fillets
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sensory Treatment Day interval
parameters
0 3 6 9
Texture TO 4.92+0.06 4.11£0.09 2.92+0.16 2.18+0.23
T1 4.91+0.07 4.53+0.08 4.09+0.10 2.95+0.24
T2 4.90+0.04 4.54+0.10 4.13+0.14 3.01+0.20
T3 4.91+0.04 4.69+0.10 4.55+0.07 4.12+0.07
Color TO 4.9+0.06 4.06+£0.08 2.95+0.10 2.22+0.08
T1 4.88+0.06 4.46+0.09  4.09+0.09 3.03+0.07
T2 4.87+0.04 4.53+0.10 4.07+0.09 2.99+0.09
T3 4.88+0.07 4.72+0.05 4.47+0.16 4.14+0.09
Odor TO 4.89+0.06 4.08+0.08 2.92+0.14 2.21+0.08
T1 4.85+0.09 4.47+0.09 4.09+0.09 3.06+0.16
T2 4.88+0.04 4.54+0.10 4.12+0.13  3+0.09
T3 4.87+0.07 4.73+0.06 4.56+0.07 4.14+0.09
Overall TO 4.92+0.06 4.09+0.09 2.94+0.13 2.21+0.23
acceptability T1 4.89+0.05 4.51+0.06 4.08+0.09 2.94+0.17
T2 4.88+0.04 4.54+0.10 4.13+0.14 2.97+0.12
T3 4.89+0.05 4.73+0.06 4.56+0.07 4.08+0.08
Values are mean + standard deviation of determinations (n=3)
Table 2: pH, Peroxide values and microbial counts
of the untreated and treated fish fillets
Test Parameters Treatment Day interval
0 3 6 9
pH TO 5.96+0.02 6.21+0.02 6.96+0.01 7.5+0.02
T1 5.05+0.02 5.65+0.01 6.30+0.02 7.09+0.03
T2 4.84+0.01 5.35+0.02 6.10+0.02 6.96+0.02
T3 4.44+0.02 5.06+0.02 5.85+0.01 5.28+0.02
Peroxide TO 0.06+0.01 0.89+0.01 1.21+0.02 1.96+0.01
values T1 0.03+0.01 0.51+0.01 0.91+0.01 1.69+0.01
T2 0.02+0.01  0.39+0.02 0.79+0.01 1.51+0.04
T3 0.02+0.01 0.35+0.01 0.51+0.01 0.81+0.01
Microbial TO 4.12+0.01 6.81+0.03 9.21+0.08 12.03+0.05
Counts T1 3.96+0.02 5.51+0.03 6.91+0.02 9.09+0.02
TVC (log10 T2 3.88+0.02 5.01+0.02 6.78+0.03 8.38+0.02
CFU/qg) T3 3.83+0.02 4.01+0.05 5.01+0.04 6.89+0.01

Values are mean + standard deviation of determinations (n=3)
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This study clearly revealed that fish samples treated
with combination of acetic acid and ascorbic acid
mostly retain the sensory attributes including
texture, color and flavor and other quality attributes.
The lowest results in PV and microbial loads in T3
treated samples also beckon that the application of
acetic acid and ascorbic acid in fish preservation are
efficacious, therefore, the application of organic acids
such as acetic and ascorbic acid can be a very easy
handling, cheap and productive in retarding oxidative
degradation and also reducing microbial invasion
mostly occurs by the activity of different gram positive
and gram negative bacteria. A very crucial chemical
reaction in fish muscles which is namely lipid
oxidation reactions; can lead to the development of
rancidity, loss of nutritional value from the destruction
of vitamins (A, D and E) and essential fatty acids
and the possible formation of toxic compounds and
color23. Alongside, Oxidation of lipids may change
and affect the color, aroma, texture and even the
nutritive value of the food.?® Fats in fish are highly
prehensile to oxidation during storage and is one
of the most critical reasons of spoilage mostly
occurs in fish and fish products which rendered by
formation of poisonous compounds and gradual
reduction of nutrition value.?* Hydroperoxides are
reported as primary products of lipid oxidation
which has been alleged for their reaction between
these products with other molecules leading to
development of “off color” and “off odor” in fish
and fish products.?® In our investigation we found
that, there were significant differences between
the oxidative stability of the T1, T2, and T3 with TO
(untreated) and the highly elevated initial PV of the
untreated sample suggests that the onset of lipid
oxidation in this system already occurring during
the storage period. Therefore, that the treated fish
generally has lower peroxide value than untreated
fish and that treated fish will be more stable than the
untreated fish. For the microbial loads we found that
Fish sample treated with T3 (1% acetic acid followed
by 2% ascorbic acid) showed the lowest initial
microbial count (6.89 log10 CFU/g). Their combined
treatment was mostly fertile that both acetic acid
and ascorbic acid showed decontaminating efficacy.
Our findings also resemble with another study which
suggest that ascorbic acid in combination with select
organic acids such as propionic acid has potential
antimicrobial effects in minced beef preservation
and in combination with lactic acid against
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Listeria monocytogenes.?® These studies clearly
showed that the application of ascorbic acid and
acetic and combined effect may have the potential
antimicrobial effect against different detrimental
microorganism which is responsible for the quick
deterioration of fish; therefore leading to a significant
extension of shelf life. The pH of the samples also
played an instructive role in retarding the shelf
life. We found that pH of the sample treated with
T3 was ranked lowest which was advantageous
and efficacious to inhibit the microbial growth
and to keep it fresh for longer time as it creates
adverse condition to microbial growth. Besides?!
who reported an increase in pH of silver carp fish
fillets associated with the degradation of protein by
microbial or endogenous enzymes. Remarkably the
sample with T3 treated showed lowest pH and we
strongly suggest that this combined effect possesses
potentiality to retard the oxidative damage and
microbial spoilage as well. We also recommend
that good hygiene from onset of fishing to handling
of fish caught will reduce the onset of spoilage which
could be a leading factor in peroxide production and
oxidation of lipid in fish. Currently, the application of
organic acids in food preservation is now becoming
popular because of their cheapness, easy handling
and significant workability regardless of small
application. The successful commercial application
of this treatment inhibiting spoilage and extending
shelf-life of fish and fish products is associated with a
number of interrelated factors, such as development
of different method, food/product characteristics
consumer concerns about preservation additives in
such products and favorable consumer perception.
So considering the significant reduction in microbial
loads, retention in sensory attributes and retardation
in oxidative spoilage it can be sum up that the
combined effect of acetic acid and ascorbic acid
have robust protective effect against quality spoilage
invasion.

Conclusion

This 9 days investigation on the shelf life of
silver carp fish fillets at refrigerated temperature
(4°C) reveals that the fish fillets treated with the
combination of acetic acid and ascorbic acid
treatment has shown the best quality preservation
and overall shelf life retention in comparison to other
treatment. Therefore, we suggest that keeping quality
as well as efficacy by combined acetic acid and
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ascorbic acid spray was proved to be satisfactory and
acceptable of microbiological, economical, easier,
extending shelf life and approach perspective. We
also recommend that further research is needed to
study on hygienic handling of fish at slaughterhouse
and selling center for more insights to increase shelf
life of fish and retaining its quality.
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