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Sudy on gd-forming kinetics o slver carp and
Alaska padlack surimi during microwave heating

CAO Yan, CHENG Yu-dong
(Cdlege d Food Science, Shanghai Fisheries University , Shanghai 200090, China)

Abgract : The breaking force of silver carp ( Hypophthalmichthys mdlitrix) and Alaska pollack ( Theragra chalcogramma) surimi gel
heated by microwave and water-bath was measured respectively. Then the gel-forming rate of different heating methods and the
activation energy under microwave were calculated and compared. Energy absorption of the samples heated by different methods was
aso caculated and compared. The results indicated that, (1) their gel-forming rate during microwave heating was quicker than that
heated by water-bath, and under microwave heating the ge-forming rate of different fish surimi was different. (2) under microwave
heating, the activation energy that freshwater fish silver carp needed was larger than the seawater fish Alaska pallack, and the
activation energy of their corresponding composite surimi was less than the simplex surimi. It was closdly related with their mydfibrillar
protein’ s heat stabilities and their content. (3) compared with water-bath heating, the surimi samples absorbed the same or less energy
during microwave heating, while the breaking force of the gel was larger instead. Microwave heating showed more advantages.
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[1-3] [3].
[4.5] [6] . Zhou [4]
( ) , , ,
:2004-08-31
(2000SG36)
(1979-), , , , E-mail : angel-cyan @sohu. com

,Tel :021 - 65710296, E mail : ydcheng @shfu. edu. cn



548 29
plot) ,
Ea= 2.303-R-d(logK;)/d(1/ T)
‘R [8.314)- (mol- K'Y ]; T
, (K); K
1.7 m
1 Q
Qm [9] :
1.1 Qm=Q/ m=C: (T;- To) (2)
( Hypophthal michthys mallitrix)  Om G-k Y :
: [1,2] Qt J);c
( Theragra chalcogramma) [3.537J- (kg- K) "']: m (kg) : To
1.2 (K); T
[6] (K)
- : ()
( 14.7 %, 2
78 %, 1% 7.3%) - 21
5 min - 3% NaCl 15 20
min - 2min - 22 mm ,
, , (1)
1.3
! i (
5 10 )
(6]
J (arrhenius plot) (1)
1.4
(h=25 mm) , 1 000. 00
(SHIMADZU EZ-test-100N) , -
@ 100.00
mm) , 6 cm- min~*, X
(1.2] & 10. 00
= o BEEBEBUTA silver carp
1.5 ) A surimi by MH
2] 100 A BB E BB Alaska pollack
[718] ' B surimi by MH
= O BB KB INH silver carp
’ APEEAFHKE I Alaska pollack
= (InJ;- InJo)/ t(s™ ) (1) curini by WEBG0/0.50
BN t (N) 1 Jo 0.01 A A N N N N B
(N) : t 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4
' # % B B /108 17K
(s)
1.6
1
Fg.1 Arrhenius plots for gelation rate of
(log K ( ) silver carp and Alaska pollack simplex surim
(v 1 . (781 (Arrhenius



549

: Ly
=219.59x - 600.26( R* =0.9968) y =102.93x
- 258.1 (R*=0.9223) , 1

2.2

( [6,10])
: 2
y=102.1x- 249.81( R =0.9323) y=83.841x

- 208.68 ( R*=0.9627)

1 000.00 g
T, 100.00
o H_‘,-m-ﬁ
g
X, 10.00 }
=1
~
s ABZAFABBNR silver carp
W 1.00 b composite surimi by MH
® O GHREEN BTSN Alaska pollack
B composite surimi by MH
= ABES A EHARINE silver carp
" 0.10 composite surimi by WB85°C/0.5h
OWAZH A FM KA INH Alaska pollack
composite surimi by WB85°C/0.5h
0‘ 01 A A N e ' g "

2.7 2.8 29 3.0 3.1 3.2 3.3 3.4
H X BRI B/10° - 17K 7!

Fg.2 Arrhenius plots for gelation rate of silver

carp and Alaska pollack composite surimi

(P<0.05),

2.3
1 , (P>0.05),
[2]
Katoh [
2.4
, 2
( 3
5000
4190
_ > 4000 |
B
g
= © 3000 |
~ =
e 1946 1963
§§ 2000 | 1599
1000 |
0 'l L L
SCSS SCCS APSS APCS

SCSS: BA—fiffn BE silver carp simplex surimi
SCCS: it E & MmPBE silver carp complex surimi
APSS: BA—JkfiZ 41 B Alaska pollack simplex surimi
APCS: $itZH & BE Alaska pollack complex surimi

Fg.3 Comparison o activation energy for the gelation
rate of silver carp and Alaska pollack protein



550 29

, : (el 85 - (0.5h) "*
40 s ,
2.5 )
85 -0.5h°! 40s
, 40 s
: (2) ,
: (50 )
4 , , ,
50 ; (70 ) :
, 35s ,
60 -h't! 70 %, , (
60 5)
300 - O0m 95 300 B3 Om 45
© breaking force o © breaking force
250 |- — 250
- . 4 T £ 414
'wp § X~ .8 . ©
—_‘c o [} B = -
=g 00 - SE 200 3t |y - 5
= g4 g 3 2 S*
52& 150 g nﬂ%ﬂ% 150 ny
e 0 BE =5 d2 &%
2 5 2 =& 100 &
=g 100 5 o b
x5 R
1 50 [ 1!
50
0 0 0 L 0
WB60  WBSS M35s  M40s WB60 WB85 M40s  M60s
R, heating methods In# 3 heating methods
4 5
Fg.4 Comparison of silver carp simplex surimi Fg.5 Comparison of Alaska pallack simplex surimi
gel breaking force and its energy absorption gel breaking force and its energy absorption
WB60 :60 1h,WB60 -1h''; wB85:85 WB60 :60 1h,WB60 -1h"'; wBS5:85
0.5 h, WB85 - 0.5h° 1% M35s: 35 s, 0.5 h, wB85 - 0.5h° % M35s: 35 s,
Microwave for 35s; M40s: 40 s,Microwave for 40 s; Microwave for 35s; M40 s: 40 s,Microwave for 40 s;
M60s : 60 s,Microwave for 60s M60s : 60 s,Microwave for 60s
7
7 6 )

(50 ) , ; ; )



551

300 - B -5
Q breaking force

250 | _ 1.4
73C
200

150

energy absorption
Wi S /N
breaking force

100

W% e B QA / T- kg !

50 [

WB60 WB85 M30s M3bs
m#H 5 3 heating methods

6
Fg.6 Comparison o silver carp composite surimi

gel breaking force and its energy absorption
WB60 :60 “1h°'; wB85: 85
0.5 h, wWB85
Microwave for 35s; M40s:

M60s : 60 s,Microwave for 60s

1 h,WB60
-0.5h° Y M35s: 35 s,

40 s,Microwave for 40 s;

[A]. [cl.
1999, 3:87 - 94.

[D]. 1999

, [M].
, 1992,
[4] ZhoulL P, Uemura K, Fukuda Y, et a. Sudy on gel formation

300 - Qam 15

Obreaking force
250 | -

energy absorption
—
s
(=]
1
L
breaking force

B QA / T kg !

WB60 WB85 M40s M60s
A, heating methods

Fg.7 Comparison of Alaska pollack compasite
surimi breaking force and its energy absorption

WB60 :60 1h,WB60 -1h''; wB85:85

0.5 h, WB85 - 0.5h° % M35s: 35 s,

Microwave for 35s; M40 s: 40 s,Microwave for 40 s;

M60s : 60 s,Microwave for 60s

o Alaska pollack frozen surimi by ohmic heating [ A ].
Development of technology for utilization and processing of
freshwater fisheries resources [ R]. JIRCAS Working Report ,
2001,20: 139 - 145.

[5] Yongsawatdigul J, Park J W, Kolbe E, e al. Ohmic maxi-
mizes gel functionary of Pacific whiting surimi[J]. J Food Sci ,
1995,60 (2) :10 - 14.

[6] Cao Y, Cheng Y D, Wang X C, & a. Hfects o heating
methods on gel-forming ability of silver carp surimi [J]. J
Shanghai Fish Univ, 2003, 12(suppl) : 78 - 85.

[7] Katoh N, Hashimoto A , Nozaki H, et a. Hfect of temperature
on the rate for the setting of meat pastes from Alaska pallack,
white croaker and tilgpia[ R]. Bull Jap Soc Sci Fish, 1984, 50
(12) : 2103 - 2108.

[8] Hashimoto A, Katoh N, Nozaki H, e a. Hfect of preser
vation temperature on the quality of defrosted surimi[J]. Bull
Jap Soc Sci Fish, 1983, 49(9) : 1429 - 1436.

[9] Mohsenin N N. Therma properties of foods and agricultural mer
terials[M]. New York: Gordon and Breach Science Publishers,
1980.

[10] , , ,

[A].
[C], 1999.

[11] Kaoh N, Hashimoto A, Nozaki H, e al. Change in mydfi-
brillar protein of the salted meat paste from Alaska pollack and
tilapia during the setting[J]. Bull Jgp Soc Sci Fsh, 1986, 52
(5) : 875- 880.



