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Fig.3 Changes in cross fracture surface of bighead carp fillets stored at —20 C

(scanning electron microscope for observation, X 10 000)
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Fig.4 Changes in myofibrillar microstructure of bighead carp fillets stored at —20 C

(transmission electron microscope for observation, X 20 000)

24 B8RRHETHL

WP 5 BT, B £8P A6 B 38 I o 9 s i) S PR
LN AR RS 1 RES 112 K ARHIH)
1269 g NFEZE 498 g, FRET 612 (P<C0.05),
At PR S A, B R B T A T R IR, A R W Y
3.61 mm [EZ 3.06 mm (P<{0.05)., Barraza "
WF5E 2B, — 18 “C T ¥R 1) K P 9 1Y) 1 32 i 17 K
BF ]2 N R R . TR 9 45 1k T RE 55 L IR 4 4L
KBRSy B AT
25 BRKNEKA

A 5T R T WA R LA & LE-NMR 4% (T,
Po)RAE T 8 fa AR5 K Sy AR 4k T IR R RO,
T RIRK 2 . BOAVRIECES 1 R fa
TR O TR TR 7 R 8 40 Y B T 2k &
Bl B SV A X Z A RS 7 R E S 112
KRR TR R ks B BT (P <<0.05),
X — i 388 4 J IR T RE R PR T A0 A i R TR R
e,

M LF-NMR fi 18 B8 k& NGRS 1 K&
85112 KRR Toy & Top 0B FHM B
FhaH X WG & P 45 B K AR TR IR L X 0] g2

3000F 14.00
a 4

25001 . IR XU
2 13.00 2
Z I £
£ 2000 12.50 &
5 g
= 1500F C 12.00 @
e B | £
1 000f A 1.50 g
E A 11.00 §

5001 @ @ Jo.50

0 0.00

1 7 56 112

JEyee A [a)/d Storage time

AN TR 19 K5 S AR SR AN T R ) T A a9 T R 2 ) LA 65
P22 5 (P <C0.05) s AR A /NG 52 BE AR R [R] 75 582 I ) T A £ 1A
PE 2 ) HAT 535 M 22 5+ (P<C0.05) Different capital letter indi-
cated significant differences of hardness between samples at differ-
ent storage time (P <C0.05); Different lowercase letter indicated
significant differences of springiness between different samples at
storage time (P<C0.05).

B 5 —20CTH&RNERE(HK)
Rt (37 % ) R B BB T
Fig.5 The changes of hardness (bar) and springiness (line)
of bighead carp fillets under —20 C with storage time

F1 T BE A5 55 25 5 K RH AR P A0 3 1 0B Bl 3
] F) S A R A T SRR AR TR M L £ P K 2 Y



5 &

. —20 ‘CT o) P ZUR B B Sz LA H LA 4R 254 S 45 7K 1 19 52 i

127

Ty o T, UL Tt A5 fif IS [ SEE 17 22 B B TH i 4, 3
e A0 A R K 23 I Sl P B A R ] SE T 4
SR O By sl K A Sl 1 H KL T K 2 )
RS AT WA TR G . R Al g
Je WU AT 4 £ P 1 V5 R0 e v 3 ik PR T L i K S

W 2 5% i R 5 K o3 1 22 18] A B A P e
AR 0L M B AT A B A IR Py i 5 R IS (] ) 3
117 458 3T B o T 0 PR ) P o V5 I (1) S K T i
BT R AR AR B BN By SR e e A
TR BT E A W

F1 —20CTHERTERBRK . MEKEHE T.REMBIETRLILEG P. B EREENETW
Table 1 Changes of drip loss, relaxation time and fraction of each relaxation component
of bighead carp fillets stored at —20 C
i H Ttem % 1K Day 1 %7 K Day 7 % 56 K Day 56 % 112 X Day 112
A/ % Drip loss 0.00+0.00a 4,96+£0.09b 6.49+0.36¢ 7.34+0.76¢

T, /ms 0.5+0.1a 0.640.2ab 1.1£0.5bc 1.3£0.8¢c
T2 /ms 3.0+0.4a 3.34+0.4a 4.2+0.4b 7.2+ 1.4c
T2 /ms 49.8+0.0a 53.440.0b 52.54+1.8b 58.31+2.3¢c
T3z /ms 390.1415.7a 509.7420.8b 562.619.3c 534.3£31.3bc
P /% 91.8+0.6b 93.7+£1.2¢ 88.7+1.2a 89.341.5a

Py /% 4.540.6ab 3.1£0.8a 7.5+1.0b 5.0+1.2b

AR ) A /NG 7B 3R 7R AR R [8) R G s 1] 22 18] A4 B BB G 8 3% 122 5+ (P =>0.05) . Note: The same lowercase on the same row repre-

sented that there was no significant difference between the values under different storage time (P>>0.05).
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Effects of cathepsin B and L. on myofibrillar microstructure and water-holding
capacity of bighead carp (Aristichthys nobilis) fillets stored at —20 C

LU Han

College of Bioscience and Engineering s Hebei University of Economics and Business ,
Shijiazhuang 050061,China

Abstract The changes of cathepsin activity in myofibrils and sarcoplasm,degradation of myofibril-
lar and sarcoplasmic protein by SDS-PAGE, myofibrillar microstructure by scanning electron microscopy
(SEM) and transmission electron microscopy ( TEM), instrumental texture, water-holding capacity
(WHOC) by drip loss and LF-NMR for bighead carp fillets were measured during —20 °C storage.The re-
sults showed that the cathpsins were still active for thawed fillets stored at —20 °C.The degradation of
myosin,actin, troponin T and tropomyosin were observed. A 20 ku sarcoplasmic protein band which
might be a proteolysis product of cathepsin L. was found.The results of SEM and TEM showed that the
muscle fibers were severely damaged at 112 d, which expressed by indistinguishable A band and I band in
the sarcomere and almost disappeared M line. The hardness and elasticity of the fish were significantly
decreased.The drip loss and T, , T, and P, of fillets increased, but P, decreased significantly with the
extension of frozen storage time.Overall the proteolysis of cathepsins on myofibrillar and sarcoplasmic
protein during frozen storage led to the great destruction of integrity of myofibrillar microstructure and
weakeness of fish texture and WHC.

Keywords bighead carp; frozen storage; cathepsins B; myofibrillar microstructure; fish texture;
water-holding capactiy of fish; LF-NMR; cryogenic storage; mechanical damage
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