1T S

20104E9 H

HEK =R

Journal of Fishery Sciences of China

Vol.17 No.5

September 2010

BEENMEHENRTYEER RS EN T

MR, KT, F M, R

CHTT TR RS BAh - 5 AR TR Be , WA B Al 2 A B R SE =, T BTl 310035)

WE: &L (Dosidicus gigas) J&—Fi 5 M4 AR ST AR L G205, T I PR TORLARS A R v RS A
BRI, (o Bls 5 Bl £ (140 YR A R P B R — X o5 ) AT, AT 5 LB 5 Bl £ A B 9 %o 2., a0 2 UL 4 4 2 1 95 e
AR i B PR UK L A BT 1 e T LR AR R S, I AR T S A BB 22 5. S5 R B RTE
300 MPa 10 min B, B €82 £ LI 27 205 2 1 B IR 591k 2k 31 8 KM 1.43 5 8155 15300 MPa 25 min BB A 1.42;5 5
K 400 MPa 25 min Fif 8 5 A B 15 31 5 (B 52.5 g5 300 MPa P 25 min i BE 58 38 B i B H 68.4 g0 ARSI TG-B #
B R G (TGase ) I, BR800 LS ZF 4EXE LUE BEAIE S EEIE ; TNINT 2% TGase HF FREBCAE BEAE 8, Al ik 5]
74.74 g ARBERAMEALUR 0.90, BERCIRIE N 67.0 ¢, 588 = RSB AT EAHIT . BT R0, 18 s TR HA (e EBEIOE 1
TRV S B M R I A B e e (VO VP, T LA B e A A 8 1 — T Bls 45 £ 0 JBE Tl 0 2B P BB B R o [ R K =

2#,2010,17(5): 1107-1114 ]

KEEIE . MR et WURL 48 A SR
FE 5K S S98 XERARIRAD: A

%

i e e (UHP) Ab 347 R 8 7 5 T sl AR VL B
T, K 100 MPa LA _E 9 i 88 A F 7t I 1 £
B E IO R R B R T K kv A
YEFR B AR o FZ B AR AL 3t i £ R SR
KU A PERE FRANZ AR A2 B 52, I nl g = A=
SETR TR R . 5 PR B[R] A AN S T
(LA B, AN IR AR 2 R R B SRR
ST, T SRR B b R A il ) B A IR B
It E R SE S T I BERL St IR Z EI K I
Ve 21 IR T SR FE MOT R R 2 —

A TR P R E A g
{8 B J ok A R 4 R G 7 A IR R s ) AR A A
Ty DO, AP LR AT 4 B R TR
B Ay, S5 AR 2R AR A 2 DI G
Ro TR RSN 4T ()M ELAE RN P TR 1% bt A

Wrks BHA: 2009-10-18; F&1T HHEH: 2009-12-22.

XEHE: 1005-8737-(2010) 05-1107-08

PRIE Sy B R, e LR A 1 AR, W] I o3
RS 0 TR, A S RN, B AR 1 B
PEgE

R4 (Dosidicus gigas) Je=MAEF K TR
PR A —  (H P BORLEE , AR o
R, AN ELRE B o R B B 1) v R £ B
BRI At e JURL R B AU A 1), SCRB RIS H BRI
SV AR . (AL £ JUL DY BE ST RURE T 22,
i 48 2 (9 BF 902 1) TG-B B4 22 Ik e i 2 1t
(TGase) N4 A FH 551 o b (58 A BRI Rr 1, A F
EMDREIS =5 NI ING S B4 i d S DAL TR O - IS TR OB pA
R 2 175 BRI XS LL , 8 705 e e 175 S 6
B 55 A SR I FH AL ) 22 53, D i TR R T
R S £ £ JBE A it PR 2L A A 7 P ) P SR
TEBER AN HIFE S

BEEL£WB . FEZK 8631 ST H (2007AA091806); WivlA BHE T EA YR EE A N T SR R e 31835 H (2009C03017-5); #i

TAAFAEITHH (20070637); WiilA#E T H (Y200804586) .

TEE B FEE (1977-), 20, Y, 4, =057 10 K= o T . Tel: 0571-88071024 %4 7588 ; E-mail : luhaixia@mail.zjgsu.edu.cn
BIEE . e, 2% . Tel: 0571-88056656; E-mail : lijianrong@zjgsu.edu.cn



1108 T K R e

EAVE

1 MR5FE

1.1 SEIabHY

R Rttt MRl A 5> 6 kg, —70 CIRRIN K,
VLA LUl A A R4
1.2 FERAFIFAER

TG-B RIS Ik 2l (TGase) (LI 19, 28—
g A S A B T)); B R A (R TR
BRATD; B —FEE BB [ Triton—X 100,45 T4
TR (i) ARRAF] | 5 =R H bt (Tris), T
BRI B (SDS), NARTHERE (Acr), N, N’ — FH OB A
Pk (Bis), 32 R B¢ (APS), DU FH L — Z i (TEMED), 1
IR (Gly) ¥ B A5 o BB AR FR A
1.3 FEENEHEMEE

H, 7k & 4 Mini-PROTEAN 3 (3¢ [E Bio—rad 2%
A]); J5 A4 {X TA-XT2i (3% [# Stable Micro System); %)
HAHLT25 basic (T2 IKA); @K 7KFH Thermo Forma
702 (3 [5 Forma); 1= # ¥ 7K &5 0> AL Sigma 3K30 (1
Sigma); pH 1 DELTA 320[ # 4 #) — 46 1 21X &%
(i) A BR A ] 5 HL R JA2003 (RS RER
) B A R K A DK-8D (ks 22 B 5 A FRA 7)D;
8 7 TR 1% 45 HPB.A2-600/0.6 (KT FE Z& FR A 22 W)
TR A R FD; B AL FR-900 Multi-purpose
(Membrane Sealing Machine),
14 EWHE
141 AESLEZEANREK W—EHmanfHa
64 4 AL AY A (0.1 mol/L KC1,0.02 mol/I Tris-
HCI, pH 7.5) F124% {4 LAY B (1% Triton 0.1 mol/L
KC1,0.02 mol/L Tris—-HCIZZ {1, pH 7.5), 213K WL 213K
(9 600 r/min 30 s .50 ), 04 it I, B L4540 H 2L, 1%
BB (8 000 t/min, 10 min), £ VR, UITE
FH S A AR A0, A 3R e T A VB Uk
TUVER B 22 300 mL, 53¢ T 10 mL SR B0
WA — 70 “CHE R VKAE T, 5
142 HROEMBSEERAFSUESHANRETH
ERREHNEY

(1) 8 75 5 A 5 ol 100 JUL L 2F 48 2 11 R M

& BIURS G E A EAGAKN, SIS
T3 3 0 5 88 A3, /R G R 7 K43 51 R
200 MPa 300 MPa 400 MPa #1500 MPa, %% /143
%) 4 ] 10 min . 15 min 20 min 25 min 130 min, ##
ARG VKIS A0, SR 5 BT 4 CCUKFE , i,
T AR M TSR 3 A

(2) FAhh B 75 A o JUL D 2F 4k B e RS 1Y)
M RIE RS 4 FFRIS.0 g BT 10 mL
JINBEFRIN L 435I 0% F1 2% (4 TGase , B T+ 40 CHY7K
TR 1.5 h, 7590 CAKIA PRI 0.5 h, R A R = i, i
T 4 CCURKFR PS8 , I 5 P M s s
143 BREEMRENNE -
Texture Profile Analysis (TPA ) #2022 5 e Al J2 il
BT S A TR AR ST Bourne (16
E bt TPA MR S HOHEAT T WA L0,

(D M2 WS P55 IETE
3 mm/s; P33 B 0.5 mm/s, ) 5 3 B2 3 mm/s; %
SN HE 252 5 mm; 2B Z [RGB ][I 5 s,
N 725 g0 FH BRI AS A 19 K F Texture Expert
English FP i TPAFRAC.MAC i F£ HEAT 50 M7 , BRI
JEE =R i, AT 6 K,

(2) B B AFEERE C B8 EE (Hardness): X 7™
st S0 2 R BT R SR, 55 1N I HL, 2 S
77l R RE R i R A — R B AR I R A Y B
KNy, BN g5 5P (Springiness): B4 2 IR$F
55 2 R TR B A4 BE L2 555 1 BT e sl
KB LAY A

B TPA I 2 AN 1 1T 7, 9 1 1 32
HI,RBES ISR R L2/L1, BRI 5 o0 H < L2/L1
1.44 SDS-PAGEHKME FREU g WUFLTHEEEIL,
JA9mL 5% SDSH W, HITKA 2] 3 #11.(10 000 v/min,
5min) ¥ 51 5 7E 85 “CK i HP ORI 1 h, {45 1 BT 5847
R, SRS IO HLES L (10000 g, 10 min) R 25
AW, W—E /I B L 1Y) INARE 22 o
W, 3 ~ Smin, FRAA B, 57 RIS
T—20°C. SDS-PAGE HLIKIlE /7125 3CHk [ 16 |, HL
VKNG R G52 Laemmli 71 Tvis — H &R 255



54 WA EEE 55 o X PS5 B0 £ L5 2 4 2 1 BB R 1R 5 1109

— KB

First extrusion

Jilg Force

=
ﬁ*/\ % |
‘ Area3 |

Eﬂml‘ﬂﬁﬁ Le=2)
Time interval \ H2

T2

| | |
| RS
Ar935 |

I5FE] /s Time

BT b Sy TPA Pl 2k
Fig. 1 Typical TPA test curve in food

2 H#BR5WE

21 mpMESEMMERGNFEFEEQRR
A5 IR 22

2.1.1 #BEEALIE AYET B FAIE 1 X R B 4 1 A B2
Ma) 8 e P A FH s TR R R o il 45tk £ AL s 2T 4
T L 1) 52 M) 0 P12 9T 7%, 200 MIPa T 8 i 3 1
W/ N AE 1.0 2647 3 300 MPa R i sh# K, 43 7E
10 min F125 min i B W {E; 175 400 MPa ] 7£ 20 min
i B E 5 500 MPa 7E 25 min i 34 2106 {8, {E A7

L7 —a— 200 MPa —a&— 400 MPa
1.6 F —&—300 MPa —¥— 500 MPa

151
141
13F
12F
L1
10}
0.9
0.8
0.7

0_6 [ 1 I 1 I 1 I 1 I 1 I 1
5 10 15 20 25 30

BECHE Springiness

T T

T

AR FEIE] /min Hold time

(K12 BRI 2 A 3R T R I ) 22 1k
Fig. 2 Effects of intensity and treatment time of ultra-high

pressure on gel springiness of squid myofibrils
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Fig. 3 Effects of intensity and treatment time of ultra-high

pressure on gel hardness of squid myofibrils
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Fig. 4  Effects of intensity and treatment time of ultra-high pressure on gel strength of squid myofibrils
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Fig. 5 Scanning electron microscopy images of squid myofibril gel after ultra-high pressure inducement
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Fig. 7 SDS-PAGE patterns of squid myofibril gel induced by ultra-high pressure pressure for 15 min.
1.Marker; 2. Control; 3. 200 MPa, 15 min; 4. 300 MPa, 15 min; 5. 400 MPa, 15 min; 6. 500 MPa, 15 min.
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Fig.8 SDS-PAGE patterns of squid myofibril gel induced by heat and ultra-high pressure
1. Marker; 2. Control; 3. 300 MPa, 30 min; 4. 500 MPa, 30 min; 5. Heat without TGase; 6. Heat with 2% TGase.
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Effect of ultra-high pressure on Gel properties of myofibril of jumbo
squid , Dosidicus gigas

LU Haixia, ZHANG Lei, LI Xuepeng, LI Jianrong

(College of Food Science and Biotechnology, Zhejiang Gongshang University ; Food Safety Key Lab of Zhejiang Province, Hangzhou
310035, China)

Abstract: Ulira-high pressure is a food processing method that can give some new texture characters to finished
product. Jumbo squid, Dosidicus gigas is a marine fishery resource with high yield, low price and low quality. It’ s
difficult to utilize this resource because its meat is very coarse with some bad flavor such as acid, bitter and acerbity.
The effects of ultra-high pressure and heat on gel properties of Jumbo squid myofibril were studied in term of hardness
and elasticity by using SDS—PAGE electrophoresis in this study. The results showed gel elasticity of jumbo squid
myofibril reached the max of 1.43 when ultra-high pressure were 300 MPa and was kept for 10 min. Gel elasticity was
1.42 when ultra-high pressure was kept for 25 min at the same pressure. Gel hardness reached the max of 52.5 g when
ultra-high pressure were kept for 25 min at 400 MPa. Gel strength achieved the max of 68.4 when ultra-high pressure
were kept for 25 min at 300 MPa. Heat induced gel were difficult to form without adding transglutaminase (TGase ) .
Gel hardness reached 74.74 g for heat induced gel with 2% TGase addition, while gel elasticity was just 0.90 and gel
strength was 67.0 g. The strength of heat induced gel was a little lower than that of ultra-high pressure induced gel.
These results indicated that ultra-high pressure could induce gel forming and improve gel properties, which could
be a substitute technique for heat inducement in surimi product processing. [ Journal of Fishery Sciences of China,
2010,17(5): 11071114 |

Key words: ultra-high pressure ; Dosidicus gigas ; myofibril ; gel property
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