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Abstract

The effects of mono potassium phosphate (MKP), sodium
acetate (SA) and their mixture on some physiochemical,
microbiological and organoleptic characteristics of common carp
(Cyprinus carpio L) fillets ware studied. Fillets were dipped for 15
min in 0 (control), 1, 2 and 3% of each salt solution at room
temperature (20+1°C) drained for 3 min and stored at (5+1°C) for
12 days. The results indicated that the use of concentrations over
2% for 15 min of the aforementioned salts kept common carp fish
fillets in good condition for a longest duration since chemical,
microbiological and organaleptic evaluation were not appredably
changed through the whole period of chilling storage.

INTRODUCTION

Change fluctuation of temperature during handling, transportation and storage of
fish in chilled state causes deterioration reflected on the keeping quality, and reduces
consumer acceptance (Harrison et af, 1991). Studies have shown that minimally
processed, vacuum-packaged and refrigerated seafo:)d products have become more
popular as they have improved quality and prolonged shelf-life. Microbial growth
reduces fresh seafood quality and results in economic loss. Psychrophilic bacteria are
the major group of microorganisms responsible for spoilage of fresh seafood (Zhuang
et al, 199). '

Phosphate treatment did not affect dimethylamine and formaldehyde
formation. Sensory evaluation of phosphated fillets stored at —26°C to —30°C showed
more tender and acceptable quality after 26 weeks of storage (Woyewoda & Bligh,
1986). Kim and Hearnsberger (1994) concluded that phosphates have broad-spectrum
antimicrobial activity and prolong the shelf life of some muscle foods. The anti listerial
action of nitrite was predominantly bacteriostatic in nature. Kim et a/. (1995) found
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that the activity of monopotassium phosphate could be increased if sodium acetate
was added. SA alone or SA combined with MKP is recommended to extend the
microbiological shelf life of refrigerated catfish fillets.

A second group of compounds that may find useful applications for treating
fresh-meat surfaces are the acetates. Kim and Hearnsberger (1994) indicated that
acetates have previously been shown to inhibit Gram-negative spoilage bacteria.on
catfish fillets at 4°C. Also, Ez-El-Rigal (1998) found that using the aforementioned
organic acids led to increase the shelf life of common carp fillets through the whole
period of storage in ice.

The purpose of this study was to examine the effects of monopotassium
phosphate (MKP), sodium acetate (SA) and a mixture of them as dipping solutions on
some physiochemical, microbiological and organoleptic changes of refrigerated
common carp fillets during storage at (5+1°C) for 12 days.

MATERIALS AND METHODS

Common carp preparation and treatments

Fillets weighing approximately carpio 100g of fresh common carp (Cyprinus L.)
were obtained from Aquaculture at Abbassa Abou-Hammad-Sharkia, and transported
to the laboratory. Treatment solutions were prepared by mixing 2 L tap water with
appropriate amounts (V/W) of monopotassium phosphate (MKP), sodium acetate (SA)
and a mixture of them (manufactured by El-Nasr Pharmaceutical & Chemical
Company, Egypt). Fillets were allocated to the following experimental trials:

(A) 0 (control), 1, 2 and 3% monopotassium phosphate dip for 15 min.
(B) 0 (control), 1, 2 and 3% sodium acetate dip for 15 min.

(C) 0 (control), 1, 2 and 3% combinations of monopotassium phosphate and
sodium acetate (1:1 — W/W) for 15min. Fish fillets were submerged in each solution at
room temperature (20+1°C) for required times, then drained on sanitized stainless-
steel grill for 2min at room temperature. Control fillets not treated (0%) with acids
were dipped in 2L tap water for 15 min and drained for 2min at room temperature.
After dipping and drainage, all treated and control fillets were placed individually in
polyethylene bags, stored at 5 + 1°C and periodically removed for analysis.
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Measurement of pH

Was estimated according to the method mentioned by Aitken et a/. (1962);
0.5g of sample was blended with 100.0ml distilled water for Smin and the pH was
determined using pH-meter (Orion Research Digital Ion analyzer, Model 420 a).

Measurement of Thiobarbituric acid (T.B.A.)

Was measured according to the method described by Tarladgis et al.
(1960). The optical density of the resultant pink colour was measured in a
colorimeter model Bosch & Lomb spectronic 20 at 538nm. The TBA value was
calculated per one kilogram of samples according to the following equation:

TBA value / kg = 0.D. at 538nm. x 7.8
Measurement of Total volatile bases nitrogen (T.V.B.N.) and
trimethylamine nitrogen (T.M.A.N.) ‘

The method recommended by the AMC (1979)was usea. Extracts were
rendered alkaline with sodium hydroxide. The bases are steam distilled into
standard acid and back titrated with standard alkaline. Formaldehyde is added to
the neutralized mixture and the acid released is equivalent to the volatile bases
other than trimethylamine nitrogen.

Calculation
TVBN = Ll mg./100g.
500
TVBN = 14(3005;:) B2 s L0

Where: V; ml. = volume standard acid consumed in the first titration.
V, ml. = volume standard acid released for the second titration.
w = Water content of the sample mg. / 100gm.
Bacteriological analysis

1827

The plate count method described by Frazier & Foster (1959) was adopted using
nutrient agar medium which contained 3.0g. beef extract, 5.0g peptone and 15.0g agar
in a liter of distilled water pH 7.0. One ml from each dilution was plated in the above
medium in replicates and incubated at 37°C for 48 h. The bacterial count was

expressed as mean logye CFU/g sample (colony form unit / gram sample).
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Sensory evaluation

Samples were organoleptically evaluated for appearance of uncooked fillets
during storage at (5+1°C). A group of 10 staff members of technology and quality
control department, central laboratory for Aquaculture research Abbassia Abouhammad
Sharkia as judges checked the organoleptic properties of the samples and grades
ranged from zero to 10 according to Teeny & Miyauchi (1972) as follows:

Score Description Score Description
10 Ideal 4 Fair
9 Excellent 3 Poorly fair
8 Very good 2 Poor
7 Good 1 Very poor
6 Fairly good 0 Repulsive
5 Acceptable

The means of all descriptions are explained to the judges in the scorer sheets,
for example, ideal means bright appearance typically of fresh fish.

Statistical analysis

Three replications of each trial were performed. Sensory data were analyzed
using Analysis of Variance ANOVA and means were separated by Duncan at a
probability level < 0.05 (SAS, 2000).

RESULTS AND DISCUSSION
Physiochemical changes
pH-value

Table 1 showed a decrease in pH-values in all treated samples, during storage
as compared with the control sample. Maximum decrease in pH-values were observed
in samples treated with 1% MKP, SA and a mixture of them, respectively, as pH values
were 7.06, 7.08 and 7.08 at the beginning of storage period and reached 6.27, 6.49
and 6.37 at the end of 12 days of storage at (5+1°C).

Decreases in pH-values may be due to the microbial enzyme and autolysis
producing organic acids or the treatment of the fillets with mixtures of phosphate and
sorbate. These results agree with those reported by Kim et a/. (1995) and Marshall &
Jindal (1997).
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Thiobarbituric acid (TBA)

Results presented in Table 2 indicated a gradual increase in TBA-value up to
12 days of storage. Minimum TBA was found in fish fillets treated with 3% mixture of
MKP+SA followed by SA and MKP, after 12 days of storage period, respectively. On
the other hand, untreated samples recorded a value of 5.63 mg/Kg. The increment in
TBA presumably resulted from the concentration of pigmets fish fillets which can act
as proxidant. These results are in agreement with those reported by Ez-El-Rigal
(1998).

Total volatile bases nitrogen (TVBN) and trimethylamine nitrogen (TMAN)

Results presented in Tables 3 and 4 indicate that the formation of total volatile
bases nitrogen TVBN and trimethylamine nitrogen TMAN (mg/100g) were affected by
all treatments. Throughout storage, a gradual increase in TVBN and TMAN occurred
and were 7.36 and 0.97 (mg/100g) at zero time, respectively, then, reached 43.52,
38.24, 36.80 and 29.28, 37.2, 32.48 and 25.84 and 30.64, 26.0 and 24.32 (mg/100g)
for TVBN, and 21.77, 18.98, 17.20 and 13.77, 17.26, 13.77 and 10.94 and 13.68,
10.90 and 10.17 (mg/100g) for TMAN for samples treated with 0, 1, 2 and 3% M KP,
SA and M K P+SA, respectively.

The lowest values TVBN and TMAN occurred in samples treated with mixture
of MKP and SA, while, maximum TVBN and TMAN were found in control ‘samples
followed by samples treated with MKP solution.

However, the increment in TVBN and TMAN during chilling storage could be
the result of decomposition and degradation of nitrogen substance which may be due
to the activity of microorganisms. These results are in line with those obtained by
Woyewoda & Bligh (1986) and Ez-El-Rigal (1998).

Bacterial changes

Table 5 illustrated the changes in total bacterial count TBC (Log10 CFU/g)of
common carp fillets treated with 1,2 and 3% MKP, SA and mixture of MKP+SA for 15
min during chilling storage (5+1°C) for 12 days. At zero time of storage, the highest
level of TBC was observed in case of control samples followed by the fish fillets
treated with 1% MKP, SA and MKP+SA, 2% MKP, SA and MKP+SA and 3% MKP, SA
and MKP+SA, respectively. Samples treated with 1, 2 and 3% MKP showed the
highest level TBC compared with those of samples treated with 1, 2 and 3% SA and
mixture of MKP+SA. Also, during the storage period at 5+1°C, the results showed a
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gradual increase in TBC especially in the fillets treated with 1% MKP, SA and MKP+SA,
respectively, compared with the fillets treated with 3 and 2% of the same solutions.
TBC levels were the lowest in fillets treated with 3, 2 and 1% mixture of MKP+SA,
respectively, during 12 days of storage compared with all the other treatments.

These results coincide with those given by Molins et a/. (1987a,b,c), Kim ef al.
(1995), Zhuang et al. (1996) and Marshal & Jindal (1997) who reported that some
phosphates inhibit the growth of bacteria in patties that were subsequently held at
different temperatures. Molins et al (1987a) also, reported that sodium acid
pyrophosphate (SAPP) was inhibitory to psychrophilic bacteria when added at 1% to
fresh ground pork meat stored at 5°C. Addition of SAPP at 1% resulted in 50% shelf
life extension compared with that in untreated meat or in meat that received 0.5%
and 1% orthophosphate. SAPP at 0.5% was also effective in reducing microbial
growth in uncooked meat stored at 5°C.

Sensory evaluation

Results in Table 6 show that the changes in appearance of common carp fillets
treated with monopotassium phosphate (MKP), sodium acetate (SA) and a mixture of
them for 15 min, during storage were significantly decreased (P < .0.05) during
storage of all samples. Control and treated samples showed higher scores at zero day
of storage period. Treatment samples with mixture o MKP+SA showed the highest
grade at the end of storage period.

The gradual decrease in appearance throughout storage could be attributed to
the protein hydrolysis and its degradative products (TVBN) and fat oxidation which are
considered major factors of changes in organoleptic properties. These results are in
agreements with those given by Woyewoda & Bligh (1986) and Kim et a/. (1995).

From the aforegoing results, it is concluded that, surface treatment with
solutions containing (w/v) 1, 2 and 3% monopotassium phosphate MKP, sodium
acetate SA and a mixture of MKP+SA for 15 min, prolonged shelf-life in all common
carp fillets samples kept at (5+1°C) for 12 days. Common carp fillets treated with
water (control), was spoiled after 3 days of storage at (5+1°C). Accordingly, treatment
with 3% monopotassium phosphate (MKP) sodium acetate (SA) and a mixture of them
for 15min are the best mixtures to extend shelf-life of common carp fillets during
storage at (5+1°C).
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Table 1. Changes in pH-value of common carp fillets treated with different
percentages of monopotassium phosphate (MKP), sodium acetate (SA) and
a mixture of them (MKP + SA) during storage at 5£1°C.

T Control (MKP) (SA) (MKP + SA
0% 1% 2% | 3% | 1% | 2% | 3% | 1% | 2% | 3%
0 7.00 7.06 | 712 | 7.20 | 7.08 | 717 | 7.26 | 7.08 | 7.12 | 6.74
Storage | 3 6.55 689 | 698 | 7.07 | 696 | 7.06 | 7.16 | 6.93 | 7.02 | 648
Period | 6 6.11 671 | 682 | 692 | 681 | 694 | 7.05 | 6.76 | 6.83 | 7.08
(Days) | 9 ' 5.71 651 | 663 | 675 | 6.65 | 680 | 693 | 660 | 6.71 | 6.85
12| 540 627 | 644 | 660 | 649 | 6.66 | 6.83 | 637 | 6.54 | 6.62

Table 2. Changes in Thiobarbituric acid (mg Malonldehyde / Kg) of common carp
fillets treated with different percentages of monopotassium phosphate (MKP),
Sodium acetate (SA) and a mixture of them (MKP + SA) during storage at

5+1°C.
Treatments Control (MKP) {SA) (MKP + SA

0% 1% 2% 3% 1% 2% 3% 1% 2% | 3%

0 0.11 011 f 611} 011 | 0.11 | 0.11 011 | 0.11 | 0.11 | 0.11

Storage | 3 1.19 073 | 064 | 055 | 071 | 0.55 0.53 | 065 | 0.56 | 0.47
Period 6 2.27 150 | 1.26 | 1.02 | 131 | 1.04 1.02 122 | 1.04 | 0.88
(Days) 9 3.91 268 | 221 | 1.8 | 215 | 170 149 | 2.05 | 1.75 | 143
12 5.63 327 | 294 | 257 | 281 | 236 188 | 263 | 223 | 1.89

Table 3. Changes in Total volatile bases nitrogen (mg/100g) of common carp fillets
treated with different percentages of monopotassium phosphate (MKP),
Sodium acetate (SA) and a mixture of them (MKP + SA) during storage at

5E19C,
T Control (MKP) (SA) (MKP + SA
0% 1% 2% 3% 1% 2% 3% 1% 2% 3%

0 7.360 | 7.360 | 7.360 | 7.360 | 7.360 | 7.360 | 7.360 | 7.360 | 7.360 | 7.360
Storage | 3 17.00 | 15.60 | 13.92 | 12.40 | 13.84 | 12.56 | 11.44 | 12.72 | 11.36 | 10.80
Period 6 27.44 | 26.88 | 22.32 | 18.00 | 22.40 | 18.64 | 15.84 | 18.88 | 15.68 | 14.88
(Days) | 9 38.08 | 33.84 | 32.00 | 25.20 | 32.24 | 27.60 | 22.24 | 26.56 | 21.92 | 20.64
12 | 43.52 | 38.24 | 36.80 | 29.28 | 37.20 | 32.48 | 25.84 | 30.64 | 26.00 | 24.32
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Table 4. Changes in Trimethylamine nitrogen (mg/100g) of common carp fillets
treated with different percentages of monopotassium phosphate (MKP),
Sodium acetate (SA) and a mixture of them (MKP + SA) during storage at

5+1°C.
Treatments | Control (MKP) (SA) MKP + SA)
0% 1% | 2% | 3% | 1% | 2% | 3% | 1% | 2% 3%
o | 0970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970
3 | 6.690 | 5.250 | 3.970 | 2.850 | 3.760 | 3.180 | 2.410 | 2.930 | 2.450 | 1.930
Storage | 6 | 12.82 | 11.11 | 6.480 | 6.460 | 8.720 | 6.500 | 5.300 | 6.350 | 4.930 | 4.100
period | 9 | 18.82 | 16.58 | 14.39 | 11.29 | 14.45 | 11.37 | 8.990 | 12.45 | 8.700 | 7.900
(Days) | 12 | 12.77 | 18.98 | 17.20 | 13.77 | 17.26 | 13.77 | 10.94 | 13.68 | 10.90 | 10.17

Table 5. Changes in Total bacterial count of common carp fillets treated with different
percentages of monopotassium phosphate (MKP), Sodium acetate (SA)and a
mixture of them (MKP + SA) during storage at 5+1°C.

Treatments | Control (MKP) (SA) (MKP + SA)
0% 1% | 2% | 3% | 1% | 2% | 3% | 1% | 2% | 3%
0| 317 | 299 | 284|224 | 295|279 | 212 | 290 | 2.70 | 2.14
Storage | 3 | 4.64 | 4.23 (334 [3.11 341324281 335]3.18 | 2.67
Period | 6 | 6.03 | 564 | 485 | 4.25 | 494 | 4.16 | 3.27 | 4.35 | 4.08 | 3.62
(Days) | 9 | 683 | 643|580 551|599 | 546 | 5.15 | 5.54 | 5.11 | 5.03
12| 699 | 674|658 | 596 | 639 | 590 | 5.60 | 5.95 | 5.64 | 5.49

Table 6. Changes in Appearance of common carp fillets treated with different
percentages of monopotassium phosphate (MKP), Sodium acetate (SA) and a mixture
of them (MKP + SA) during storage at 5+1°C.

Treatments | Control (MKP) (SA) (MKP + SA)
0% | 1% | 2% | 3% | 1% | 2% | 3% | 1% | 2% | 3%

0 | 9.00% | 9.00+ | 9.00+ | 9.00% | 9.00+ | 9.00% | 9.00% | 9.00+ | 9.00% | 9.00

0.07a | 0.06a | 0.07a | 0.12a | 0.09a | 0.06a | 0.12a | 0.06a | 0.03a | 0.03a

3 | 650 | 7.00+ | 7.10% | 7.30% | 7.00+ | 7.20+ | 7.40% | 7.50% | 8.30+ | 8.20%
Storage 0.12c | 0.12b | 0.07b | 0.09b | 0.12b | 0.06b | 0.09b | 0.03b | 0.06a | 0.09
:;a":; 6 | 530+ | 6.00+ | 6.40% | 650+ | 6.00 | 64+ | 6.80% | 6.50% | 7.10+ | 7.30&
0.03d | 0.06c | 0.09bc | 0.03b | 0.12c | 0.09bc | 0.03b | 0.12b | 0.09a | 0.03a

9 | 440+ | 5.00+ | 530 | 5.50% | 5.2+ | 560+ | 5.80% | 5.50% | 6.10+ | 6.30+

0.09d | 0.09c | 0.07b | 0.09b | 0.09c | 0.076 | 0.07b | 0.03b | 0.09a | 0.09a

12 | 3.00& | 440 | 490+ | 5.00% | 4.50+ | 5.00% | 5.20% | 5.00% | 5.50+ | 5.70+

0.06e | 0.12d | 0.03c | 0.06b | 0.03c | 0.07b | 0.07b | 0.09b | 0.06a | 0.12a

2 Means within a raw with the same superscript are significantly different (P<0.05).
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