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Abstract

The comparative quality and frozen stability (-20°) of common
carp (Cyprinus carpio L.) Fillet and machine minced flesh blocks pack-
aged in ice-glaze film or polyethylene bags were evaluated over a

6-months period. Results showed that, the chemical indices of
freshness and the bacterial count (TBC and PsBC) showed slightly in-
creasing trends in all treatments, but fillets blocks were had much more
stability than minced block, specially those which were packaged in ice-
glaze film compared with those packaged in polyethylene bags. This cor-
responded to the slightly decrease in sensory evaluation for all samples,
while fillet blocks were much more desirable than minced blocks, special-
ly, those fillet blocks packaged in ice-glaze film.

INTRODUCTION

Freezing is an important method of fish preservation, however, there is progres-
sive deterioration in sensory and other properties during storage due to changes in lip-
ids and proteins. Functional and textural characteristics of meat depend mainly on myo-
fibrillar proteins. The mincing of fish muscle tissue does, however, have its advantages
among which is the ability to make use of species with low commercial value (Pastoriza
et al. 1994).

Measurement of sensory, chemical and physical changes have shown that deteri-
oration of fish quality continues to some extent during frozen storage (Haard, 1992).
Lowering of fish quality during frozen storage has been attributed to undesirable
changes associated with lipids and proteins (Abdalla et al., 1989). Changes in lipid oc-
cur through hydrolysis and oxidation mechanisms (Haard, 1992). Fish muscle proteins
can undergo denaturation during frozen storage due to formation of ice crystals result-
ing in hydration, increase in salt concentration and pH changes following the removal of
water through ice formation (Le-Blanck et al., 1988).

Both chemical analysis and visual examination indicated that the quality of alba-
core tuna was acceptable after 12 months frozen storage, particularly —25°C (Ben-
Gigirey and De-Sousa, 1999). Results indicated that mince should be stored for no
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longer than 3 days at 0 or 5°C to maintain optimal quality. Frozen mince with cryopro-
tectant would remain acceptable for > 3 months at —20°C (Suvanich et al.,, 2000-a).
Blocks composed of minced flesh have the potential for use in the preparation of new
seafood products favouring a minced flesh form. The frozen stability of minced flesh
would be important in establishing its reliability as a raw material.

This investigation was designed to evaluate the comparative frozen stability of
common carp blocks composed of fillets or minced flesh during frozen storage. This
could help to determine and predict the commercial quality of the fish.

MATERIALS AND METHODS
Samples and experimental design

Sample lots of round fish common carp (Cyprinus carpio L.) were immediately
obtained after catching from Abbassa fish farm at Sharkia governorate, Egypt. Intact
flesh was separated by hand filleting and was obtained from thoroughly washed, evis-
cerated and beheaded, minced a half of lots flesh. Fillets and minced flesh were placed
in 3x10x20 cm. stainless steel trays and frozen into blocks at —30°C for twelve hours.
The blocks were removed from the freezer and a half of fillets and minced flesh blocks
were ice glazed and received two replicate short exposures to ice water allowing for ap-
proximately one hour at —30°C between exposures. All treatments: 1- fillets blocks
packaged in ice-glazed film., 2- fillets blocks packaged in polyethylene bags., 3- minced
blocks packaged in ice- glazed film., 4- minced blocks were packaged in polyethylene
bags, and stored at —20°C. Sensory evaluations, microbiological count and chemical
analysis were carried out at 0, 1, 2, 3, 4, 5 and 6 months storage.

At the end of every freezing period (30 days), samples were withdrawn at ran-
dom, aseptically thawed at room temperature, cut into small pieces, mixed and
chopped in electric meat chopper and were then analyzed. All analysis were run in tripli-
cate.

Analytical methods

Total volatile bases nitrogen (TVBN), and Trimethylamine nitrogen (TMAN) were
determined according to the method recommended by the AMC (1979). Thiobarbituric
acid (TBA): was measured according to the method described by Tarlagis et al. (1960).
Peroxid value (PV) was determined according to the standard titration method (AOAC,
1990). Total bacterial count (TBC) was detected according to the method described
by Frazier. and Foster (1959) and Psychrophilic bacterial count (PsBC) was detected
according to the method described by Sharf (1966). Organoleptic evaluation samples
which were organoleptically evaluated for juiciness and appearance every month during
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storage. A group of 10 jadges were always called upon for scoring the organolyptic
properties of the various samples were fried in deep-corn oil for 5 minutes at 176°C, by
giving grades ranging from zero to 10 according to Teeny and miyauchi (1972) as es-
timated by the following scheme:

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

Statistical Analysis

Three replications of each trial were performed TVBN, TMAN, TBA, PV, TBC, PsBC
and sensory data were analyzed using ANOVA and means were separated by Duncan at
a probability level of < 0.05 (SAS, 2000).

RESULTS AND DISCUSSION

Total volatile bases nitrogen TVBN and Trimethylamine nitrogen TMAN (mg /
100g) of common carp fillets and minced blocks packaged in ice-glaze film and polyeth-
ylene bags, during storage at —20°C for 6-months are shown in Tables 1 & 2. Results
showed that the highest content in TVBN and TMAN was recorded in minced blocks
packaged in polyethylene bags, while, the lowest contents in TVBN and TMAN was
found in fillets blocks packaged ice-glaze film. The aforementioned results, indicated
that, during the period of storage, a significantly slowly increase (P <0.05) in TVBN and
TMAN started with 15.2 and 1.21 (mg /100g) at the first time of storage, respective-
ly, and reached to 17.1, 17.8, 18.3 and 19.2 (mg /100 g) for TVBN, and 1.71, 1.79,
1.84 and 1.94 (mg /100g) for TMAN for fillets blocks packaged in ice-glaze film, poly-
ethylene bags; minced blocks packaged in ice-glaze and polyethylene bags, respective-
ly.

The increment in TVBN and TMAN during storage at —20°C could be resulted
from the decomposition and degradation of nitrogen substances which may be due to
the activity of microorganisms. These results coincided with those given by Ben-Gigirey
and De-Sousa (1999), Boknaes et al. (2000), Gokoglu et al. (2000) and Suvanich et al. -
(2000-a).
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Regarding thiobarbituric acid (TBA) and peroxide value (PV), Table 3 and 4 in di-
cated significantly a gradual increase (P < 0.05) in TBA and PV contents in all samples
up to the end of storage period, however, the increment rate was higher in minced
blocks packaged in polyethylene bags. The TBA-values recorded the value of 0.81(mg
Malonaldehyde/ kg) at zero time, while, at the end of storage period were 2.13, 2.55,
2.36 and 2.85 (mg Malonaldehyde/ kg) for fillets blocks of common carp packaged in
ice-glaze film, polyethylene bags; minced blocks packaged in ice-glaze film and polyeth-
ylene bags, respectively.

Respecting the peroxide value, results shown recorded in table 4 showed signifi-
cant increase in PV observed up to 6 months of storage period. Accordingly, all block
samples PV started with 16.1 (meq. peroxide/ Kg fat) at zero time of storage at
~20°C, reached to 27.7, 28.8, 29.4 and 30.7 (meq. peroxide/ Kg fat) to fillets blocks
packaged in ice-glaze film, polyethylene bags; minced blocks in ice-glaze film and poly-
ethylene bag after 6-months of storage, respectively.

Additionally, from the foregoing results, the increment in TBA and PV during
storage could be resulted from lipid oxidation. These results are in harmony with those
obtained by Aubourg and Medina (1999); Ben-Gigirey and De-Sousa (1999) and Unde-
land and Lingnert (1999).

Microbiological evaluation

Table 5 illustrated the changes in total bacterial count TBC (Log 10 CFU/g) of
common carp frame fillets and minced packaged in ice-glaze film and polyethylene bags
during storage at —20°C. The highest level of TBC was observed in minced packaged in
polyethylene bags compared with the other treatments at the end of storage period.
However, the results showed significant decrease (P < 0.05) in TBC in all samples up to
6 months of storage.

On the other side, changes in psychrophilic bacterial count PsBC (Log 10 CFC/
g.) during storage at —20°C for common carp fillets and minced packaged in ice-glaze
film or polyethylene bags are shown in Table 6 . Results indicated that, the count of
PsBC increased with the progress of storage time. A sharp increase was observed after
90 days of storage in all samples, after which, a gradual increase was indicated till the
180 days of storage. The fresh samples recorded 4.48 (Log 10 CFU/g) at the begin-
ning of storage period. Although, the count of psychrophilic bacteria increased by stor-
age, count for fillets packaged in ice-glaze film and polyethylene bags were 4.85 and
5.15 (Log 10 CFU/g), respectively, when compared with samples of minced packaged
in the same system being 5.08 and 5.26 (Log 10 CFU/g), respectively.

Generally, the reduction in numbers of microorganisms as indicated previously-
may be due to the mechanical damage of bacterial cell caused by freezing and thawing
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on the microflora contaminating flesh fish samples. However, the psycrophilic bacteria
gave high values on the progress of storage period which may suggest the presence
of psychrophilic spore forming bacteria which are again activated by freezing. These re-
sults are in line with those obtained by, Boknaes et al. (2000) and Suvanich et al.
(2000-b).

Organoleptic evaluation

The achived results presented in Tables 7 and 8 showed the effect of storage
period at —20°C on juiciness and appearance,. The analysis of juiciness and appearance
grades, indicated that the scores were significantly higher (p<0.05) in fillets blocks
packaged in ice-glaze film at —20°C (8.0) at the end of 6 months of storage and fol-
lowed in order by the fillets blocks packaged in polyethylene bags (7.2), minced blocks
packaged in ice-glaze (7.0) and in polyethylene bags (6.8), respectively. These results
may be attributed to the rate of moisture loss and bound water of the samples during
the frozen storage. These results are in agreement with those obtained by Nilsson and
Ekstrand (1995), Boknaes et al. (2000) and Gokoglu et al. (2000).

From the above investigation, the obtained results showed that the intact fillets
blocks packaged in ice-glaze can possess good quality during storage period at ~20°C
for 6-months compared with quality charachteristics in fillets blocks packaged in poly-
ethylene bags and minced blocks packaged in ice-glaze film or polyethylene bags
stored at the same temperature (-20°C) for 180 day.
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Table 1. Total volatile bases nitrogen (TVBN) levels (mg / 100g) in com-
mon carp fillets and minced blocks, packaged in ice-glaze film or
polyethylene bags during storage at —20°C for 6 months.

Parameter TVBN (mg / 100g)
Flesh form Fillets Minced
Polyethy Polyethy
Packagin Ice-glaze lene f[Ice-glaze lene
a 152+ a 15.2 alS2 % FR EMES
0 0.05 CD 0.07 D 0.06 D 0.07 D
al52 als4+ a 15.4 = al5.6=*
1 0.03 CD 0.05 CD 0.03 D 001D
ab 155+ [ ab 157+ § ab 158+ | a16.1 £
2 0.04 C 0.07 C 0.04 CD 0.05 C
Storage period b15.9+ |Ab161+]|ab 163+ ] al16.7 %
(MOl'lthS) 3 0.06 BC 0.01 BC 0.05C 0.03 C
ab 162+ Jab165+tjabl1683x| al175+
4 0.01 B 0.04 B 0.07 BC 0.06 B
cl66+t | bil7.l+ | b174= | a 182k
5 0.02 B 0.06 B 001 B 0.04 AB
¢c17.1+ | c178+ | b183x | a192 ¢
6 0.04 A 0.02 A 0.07 A 0.05 A

a-c Means within a raw with the same superscript are significantly different (p<0.05}. '
A-D Means within a column with the same superscript are significantly different (p<0.05).

Table 2. Trimethylamine nitrogen (TMAN) levels (mg / 100g) in common
carp fillets and minced blocks, packaged in ice-glaze film or poly-
ethylene bags during storage at —20°C for 6 months.

Parameter TMAN (mg / 100g)
Flesh form Fillets Minced
Polyethy Polyethy
Packaging Ice-glaze] lene {Ice-glaze] lene
al.il £ a L2l = a il = a L2l +
0 0.03 D 0.04 D 0.06 E 0.05 E
bi2i+ Jab125+ [ ab1.26 £} al33 &
1 0.04 D 0.01 D 0.05 E 0.03 D

cl.28+ b132+ | b135+ | al42t
2 0.02 CD 0.05 CD 003 D 0.07 CD
Storage period b138+ |ab1l42+ ] ab146+| al52+
(Months) 3 | ooscp | oonc | 003C | o001C
ab 145t} al55% a1.57 % als59+
4 0.01 BC | 0.06 BC | 0.02 BC 0.04 C
c1.57 bl1.64+ Jabl6e9+] al73+
5 0.06 AB 0.05 AB 0.02 B 0.02 B

b171+ Jab1.79 %+ | ab 184+ | a1.94%
6 0.03 A 0.03 A 0.05 A 0.06 A

a-c Means within a raw with the same superscript are significantly different (p<0.05).
A-D Means within a column with the same superscript are significantly different (p<0.05).
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Table 3. Thiobarbituric acid (TBA) levels (mg. malonaldehyde / Kg) in com-
mon carp fillets and minced blocks, packaged in iceglaze film or
polyethylene bags during storage at —20°C for 6 months.

Parameter TBA (mg. malonaldehyde / Kg) ‘
Flesh form Fillets Minced

1 Polyethy Polyethy
Packaging Ice-glaze| lene |Ice-glaze| lene

a 031 * a 0.31 £ a 0.31 = a 0.3l %
0 0.01 C 0.01 C 0.01 C 0.02 C
ab 0.92 + | 2097+ 2095+ a 0.99 +
1 0.02 C 0.04 C 0.03 C 0.04 BC

ab 1.06 £ } a1.18+ | ab 1.12 + al2+
2 0.03 BC 0.03 B 0.01 B 0.02 B

Storage period d1.26+ | bl4l+ | c1.32+ | a 1.51 +
(Months) 3 0.01 B 0.01 B 0.01 B 0.01 B
b149+ 1 ab1.69+ ] b 1.57 als83+

4 0.03 B 0.01 B 0.01 B 0.02 AB

c1.77 a2.04+ }ab1.92 = a22+
5 0.01 AB 0.02 A 0.03 AB 0.01 A

b213+ | a255+ [ab2.36+ | a285+
6 0.01 A 0.01 A 0.02 A 0.01 A

a-d Means within a raw with the same superscript are significantly different (p<0.05).
A-C Means within a column with the same superscript are significantly different (p<0.05).

Table 4. Peroxide value (PV) levels (milliequivalents peroxide / Kg of lipid)
in common carp fillets and minced blocks, packaged in ice-glaze

film or polyethylene bags during storage at —20°C for 6 months.

P.V. (milliequivalents peroxide / Kg

Parameter lipid)
Flesh form Fillets Minced
Polyethy Polyethy
Packaging Ice-glaze| lene |[Ice-glaze| lene
a 16.1 + a 16.1 £ a16.1 a 16.1 =
0 0.01 E 0.02 E 0.01 E 0.02 F

b 165+ Jab17.0+ [ a17.03 £ [ a 17.6 -
1 0.03 E 0.04 DE | 0.05 DE 0.06 E

c17.1 + b 18.5 + b 18.8 + a 193+
2 0.01 DE 0.01 DE 0.02 D 0.01 D

Storage period c19.7+ | b203+ | b205+ | a21.2 +

(Months) 3 0.02CD | 0.01 CD 0.01 C 0.02 C
c21.8+ b 22.4 + d 205+ a23.7+%
4 0.01 BC 0.03 BC 0.01 C 0.02 BC
bc24.9+ | b 253 % c24.0 + a26.6 =

5 0.01 B 0.02 B 0.02 B 0.02 B
d 27.7 c288+ b 294+ | a30.7+
6 0.03 A 0.01 A 0.01 A 0.05 A

a-d Means within a raw with the same superscript are significantly different (p<0.05).
A-F Means within a column with the same superscript are significantly different (p<0.05).
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Table 5. Total bacterial count (TBC) levels (Log 10 CFU / g.) in common
carp fillets and minced blocks,packaged in ice-glaze film or olye-
thylene bags during storage at —20°C for 6 months.

Parameter T.B.C. (Log 10 CFU / g.)
Flesh form Fillets Minced
Polyethy Polyethy
Packaging Ice-glaze] lene |[Ice-glaze| lene
ADSST | 2538 | a8 | a>o8 T |
0 0.01 A 0.01 A 0.01 A 0.03 A
b549% | ab 551+ ] as551% a 553+
1 0.02 A 0.03 AB 0.01 AB 0.03 A
b 541 £ aS545+ a5.46 = a 549 +
2 0.02B | 0.02AB | 0.02 AB 0.02 A
Storage period b534+ | abS4+ | abS41 £ ] a5.48+
(Months) 3 0.01 B 0.01 B 0.01 AB 0.02 AB
c528+ | b534%+ | b538% | a5.46=%
4 0.03 C 0.01 B 0.01 B 0.01 AB
c5.02 + be 5.3 £ b 5.36 + a5.46 =
5 0.02 D 0.01 B 0.02 B 0.02 AB
dSs.i18=% c5.28 + b 5.32 + 2543 +
6 0.01 D 0.03 C 0.03 B 0.01 AB

a-d Means within a raw with the same superscript are significantly different (p<0.05).
A-D Means within a column with the same superscript are significantly different (p<0.05).

Table 6. Psychrophylic bacterial count (PsBC) levels (Log 10 CFU / g.) in
common carp fillets and minced blocks, packaged in ice-glaze film
or polyethylene bags during storage at —20°C for 6 months.

Parameter Ps.B.C. (Log 10 CFU / g.)
Flesh form Fillets Minced
Polyethy Polyethy
Packaging Ice-glaze| lene |[Ice-glaze] lene
a448 t 2448 = a448 £ a448
0 0.01 D 0.01 DE 0.01 E 0.01 E
€448+ | b454x: [ bdSdLt | adox
1 0.01 D 0.02 D 0.01 D 0.02 D

c 4.6+ ¢ 4.65 b 4.72 2481 +
2 0.02 CD 0.01 CD 0.03 C 0.01 C

Storage period €463+ | ba72+ | b479% | a493+

(Months) 3 0.01C | 0.01C | 002C | 0.01BC
c471t [ basI+ |abd88 [ a502%
4 Joo3BCc | 0.01B | 0o01BC | 003B
Ca8I* | bddx |abddo8E | asist

5 0.01 B 0.02 AB 0.02 B 0.02 A
¢c485+ fab5.15+ ] b 508+ a5.26+
6 0.02 A 0.02 A 0.01 A 0.01 A

a-¢ Means within a raw with the same superscript are significantly different (p<0.05).
A-E Means within a column with the same superscript are significantly different (p<0.05).
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Table 7. Juiciness scores in common carp fillets and minced blocks, pack-
aged in ice-glaze film or polyethylene bags during storage at
—20°C for 6 months.

Parameter Juiciness
Flesh form Fillets Minced
Polyethy Polyethy
Packaging Ice-glaze| lene |Ice-glaze| lene
2 0.5 T X XUES Co8 T d 5.0 =
0 0.09 BC 0.08 E 0.09 F 0.07 C
all* b 6.2 b 6.3 = c52*
1 0.1 B 0.09 E 0.08 E 0.09 BC
a77x b 6.8 & b 6.7t c59+
2 0.07 AB 0.1 D 0.1 D 0.09 B
Storage period a8.8% b 8.0 b7.8% c7.0+
(Months) 3 0.07 A 0.08 A 0.01 A 0.1 A
a85% b 7.6 b74* be 7.0 £
4 0.1 A 0.1 B 0.06 B 0.07 A
a8.5 % b 7.5 £ b74x | bc7.0+
5 0.09 A 0.06 B 0.1 B 0.1 A
a80% b72% b7.0% 6.8+
6 0.1 A 0.07 C 0.07 C 0.06 AB

a-d Means within a raw with the same superscript are significantly different (p<0.05).
A-F Means within a column with the same superscript are significantly different (p<0.05).

Table 8. Appearance scores in common carp fillets and minced blocks,
packaged in ice-glaze film or polyethylene bags during storage at
-20°C for 6 months.

Parameter Appearance
Flesh form Fillets Minced
Polyethy Polyethy
Packaging Ice-glaze| lene |Ice-glaze] lene
20T b 0.0 T D 0.0 = R XES
0 0.1 E 0.09 E 0.1 E 0.08 C
a7.0% c6.2t b 6.5+ d58+
1 0.09D 0.1 E 0.07 D 0.1C
a75% b 6.8 + b 7.0t c63%
2 0.08 C 0.1 D 0.09 C 0.09 B
Storage period a85+ b 8.0 + b 8.0 + c73+
(Months) 3 0.1 A 0.1 A 0.1 A 0.1 A
2 8.0 b 7.5 b 7.5 % 69+
4 0.07 B 0.09 B 0.06 B 0.1 A
280% | b/SE | DOOTE | c70%
5 0.1 B 0.07 B 0.1 B 0.06 A
a75% b 7.0 & b 7.0t c65%
6 0.06 C 0.09 C 0.08 C 0.01 B

a-d Means within a raw with the same superscript are significantly different (p<0.05)."
A-E Means within a column with the same superscript are significantly different (p<0.05).
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