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Abstract: The histological features and changes in lipid'and protein characteristics of grass carp muscle during cold storage at2 C~4 °C
were investigated using transmission electron microscopy, gas chromatography-mass spectrophotometry, and sodium dodecy! sulfate-
polyacry lamide gel electrophoresis. The results showed that there was a large number of lipid droplets accumulated below the sarcolemma of
fresh grass camp muscle and most of these droplets'showed signs of discharging. Additionally, there were numerouslipid drop lets with diameter
of 0.25~0.5 um around the mitochondria, observed between myofibrils in the abdominal muscle of the fish. However, no lipid droplets were
found between the my ofibrils in the muscle of the badk region. During cold storage at 2 ‘C~4 °C, varying degrees of rupture were observed in
the myofilaments of grass camp-muscle, and the cell structure gradually disintegrated. In severe cases, autolysis or watery transformation
appeared in a large-area of myofibrils; vacuole-like cells and degenerated cell debris were noted; severe edema accumulated in sarcoplasmic
reticulum and mitochondrias; intracellular lipid droplets gradually migrated toward the sarcolemma, where they slowly degraded. M eanwhile,
with increasing cold storage time, monounsaturated fatty acids, polyunsaturated fatty acids, and their main corresponding fatty acids degraded
gradually, while saturated fatty acids and their main corresponding fatty acids increased. Furthermore, myofibrillar content and sarcop lasmic
prateins gradually degraded. Thesignificant degradation of myosin heavy chains and actin led to a gradual rupture of my ofilament in the muscle
and visual blurring of cell structures, which eventually led to deterioration of fish meat quality.
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Fig.1 Variationin histological characteristics of grasscarp back
muscle during cold storage (bar = 10 pm)
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Fig.2 Histological characteristics and lipid storage mechanisms
in grass carpabdominal muscle during coldstorage (bar = 10
pm)
E: SREMCER, MT=%&4a4k, F=MLRH %, GEFTk=
fgiE, INF=Ia R Av22 474, BRC=4rm i,

2.3 W RAd AR v AL A A A ER B A L

FRMER S DR IR . AR IR SRR . IR S o-
MEARR TR 43 il o B A8 L P o 3 O A R IR T R
(saturated fatty acid, SFA) . 5K Alfg iy B&
(monounsaturated fatty acid, MUFA) F1Z AN Hiflfig
JilE (polyunsaturated fatty acid, PUFA) [, Al
it bt LAY MR R T R S LR 1 Fos, 1R
%6 d, WIAHEWIERT SFA. MUFA 1 PUFA [f]d &
T H AR 1) 32 SR TR ToAS 2 &2k (P>0.05), Tii#4
A EE 12.d, NIRRT R H SFA S 5 S AR (1) 32 22
JEWITR (KRfRS W) S EEMNn (P<0.05),
T MUFA FI PUFA 1) el 5 S H AR 1R 3 20 TR (A
REER ShER . W BR 5 WRRIR D 7 835 W3 PR AKX
(P<0.05). ARFTE N, JHER . VMR AL BRIR S5 AN
FRG 7 R A2 A P vp A () E L2 B Pl MREf
WL ZHE 2R MRS WUEF 4R R 2 0 A T LA 4
JEER BV S R AR J B, XA AR A Ty
AR TS i, Zeki At ity ATP JH R ERER 1)
JIG Tt 4t A RSt I IR -2l Rl | R I 2%
SR MV JRRFRIX L AN VAT i B 75 5 A
A B AAER101, IR T BRI B A 1 4l M R AR e 1
A3 Vo fE LA 4R AR bR A, 20
U B A= 00 P 35 G AT PR s DL
g J7 R FH e fie 5 L ) A A AE— 8 K k. 12
R 6d, @6 Z AEHEITRS B TET 6 d IRAF

21



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.10

102 E 4k (P>0.05), Tw-3 2 AN A R e &=
B N4 12.46% (P<0.05); ZEAME 12 d, o6 Al
-3 Z AWHE T B 73 il gk /> 22.31% F1 9.58%
(P<0.05), A5, o-3 AN A5 BRAF ERS T3
FFG (P>0.05), FIHJER, AR AL 4
FF AR VNSRS R 1 IR b B2k Bl 27 Jdd s R ) 25
TORIAL TR R DA TR BRAE W i MR AR &5
TR R B AR R KB 2 AN R AR T BRI AR R )
Ziit, 5 Memon SRWHIEMY) &, BIA T4
(3R K fa, HVLRTEATRIEFE PAETE 06 3 03 241
AR R () ZE K AR B . SR ITTH T 350 g

TR o i PURA I LE IR, AE R R Fh e LA
PUFA 25 A7 S 3 RIS s 4 K g AN S AT D8 ik
S, BLER TS R S RE A,
T SRR A8 U () B IR & . POV AIERAR
CL b 22l SN P EL AR, HEDI S8y I A V4 Jek i
4 dBAAE, 5. 6 dIFHREEL, 558 d
A, N R SR AT, AT AR
BIRET 6 d RIS RAR IR, W RS Tulla
MR AR, FE LA dnhE R AL S R
ik, B, A BEdE— DIt AN R R A
(7 £ 1A i 55 5 DR B R ) IR T

x1 RBIEFESNNAREHRIETL

Table 1 Variations in typical fatty acid content in grass carp muscle.during cold storage
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Fig.3 SDS-PAGE patterns of typical muscular proteinsin grass

carp during cold storage
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