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Fig.1 Changes in aerobic bacterial counts
during controlled freezing-point storage of grass

carp fillet by different package
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Table 1 Changes in microbial composition during controlled freezing-point storage of grass carp fillet by different package %
EERIEES I Il I \4
Microbial 0d 10 d 30 d 0d 10d 30 d 0d 10d 30 d 0d 10 d 30 d
S T
¥4Eluﬁm . 17.5  20.0 27.5 17.5  25.0 35.0 17.5  22.5 37.5 17.5 22.5  40.0
Gram-positive microbes
%ﬁmmﬁﬁ . 82.5 80.0 72.5 82.5 75.0 65.0 82.5 77.5 62.0 82.5 77.5 60.0
Gram-negative microbes
1B 50 ML /R 80.0  70.0 52.5 80.0  72.5 50.0 80.0  75.0 57.5 80.0 70.0  60.0
Pseudomonas
WitTH @ Enterobacter - 2.5 5.0 — — 2.5 - 2.5 2.5 - - 2.5
MR B Micrococcus 2.5 — 2.5 2.5 2.5 — 2.5 2.5 — 2.5 2.5 —
FAATFWIE Lactobacillus 2.5 10.0  22.5 2.5 12.5  30.0 2.5 12,5  25.0 2.5 10.0 22.5
HAlh Others 15.0 17.5 17.5 15.0  12.5 17.5 15.0 15.0 15.0 17.5 15.0

D“—"FRIKN KK H Non-detectable;
COz; M.75% CO2+25% Nos IV.55% CO2+45% Ny 3

HoAth S AN H A Others are unconfirmed strains;
3R The same as below.

7.5
1. H 243 Vacuum packing; [I.100%
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Fig.2 Changes in TVB-N value during controlled freezing-
point storage of grass carp fillet by different package
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Changes in TBA value during controlled freezing-point
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storage of grass carp fillet by different package
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Fig.4 Changes in rigidity (a) and elasticity (b)
during controlled freezing-point storage of

grass carp fillet by different package
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Fig.5 Changes in drop loss rate during
controlled freezing-point storage of grass
carp fillet by different package
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Fig.6 Changes in sensory quality during
controlled freezing-point storage of grass
carp fillet by different package
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Table 2 Correlation of texture characteristics and freshness indexes

. . Gl sy e RE B
(CE Y. TR R 4 B TVB-N . - "
. L Aerobic bacterial counts Sensory value
Packaging methods Texture characteristics
R a R a R a
1 i ¥ Rigidity —0.9300 .007 2 —0.990 9 0.000 1 0.994 8 <20.001 0
P Elasticity —0.9250 . 008 2 —0.974 3 0.001 0 0.970 5 0.001 3
I fifi ¥ Rigidity —0.949 9 L0037 —0.915 9 0.010 3 0.888 8 0.017 9
ik Elasticity —0.974 2 L0010 —0.916 3 0.010 2 0.925 0 0.008 2
I i Rigidity —0.982 1 .000 5 —0.945 7 0.004 3 0.930 8 0.007 0
#pE Elasticity —0.955 3 L0030 —0.9998  <<0.0010 0.976 4 0.000 8
¥ fif & Rigidity —0.849 4 . 0323 —0.854 6 0.030 2 0.850 7 0.0318
P Elasticity —0.921 6 .009 0 —0.971 2 0.001 2 0.966 6 0.001 7

1a <<0. 1,415 Correlation; a <<0. 05, i #F & Significant correlation; o <<0. 01, % & 2 #5¢ Highly significant correlation; — , ff1

3% Negative correlation.
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Effects of Packaging on Qualities of Grass Carp Fillet
Stored at Controlled Freezing-Point Temperature

ZHAO Li-jun GU Wei-rui ZHAO Si-ming XIONG Shan-bai
College of Food Science and Technology/Aquatic Products Engineering and Technology
Research Center of Hubei Province s Huazhong Agricultural University sWuhan 430070 ,China

Abstract Grass carp fillets treated with ozone were packed with vacuum package( 1 ),100% CO,
package(11),75% CO,+25% N, package(Ill),55% CO,+45% N, package(IV),respectively and then
stored at control freezing-point temperature. Changes of total bacteria, microbial composition, TVB-N
value, TBA value,sensory quality,drop loss rate,and texture properties of grass carp fillets during con-
trolled freezing-point storage were studied. The results showed that vacuum package and 100% CO,
package had remarkable inhibition on the bacteria growth and quality of grass carp fillets. The TVB-N
value of grass carp fillets with vacuum package and 100% CO, package under the control freezing-point
temperature storage after 28 days were maintained the first grade quality. However, the drop loss rate of
grass carp fillets with 100% CO, package was lower than that with vacuum package. During controlled
freezing-point storage, Gram-positive bacterium in grass carp fillets increased while gram-negative bacte-
rium decreased. The effect of CO,inhibition on the growth of total bacteria increases with the increase of
its concentration,

Key words package; controlled freezing-point storage; grass carp fillet; quality
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