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Fish species-specificity of frozen surimi appeared in set-gel formation

Shigeo SAt0, Kenichi Houjo, Wataru YUGE, Noboru Kato, Ken-ichi ARAI

Review

Fish species-specificity of frozen surimi appeared in set-gel formation

Set-gel formation is a unique characteristic of the heat-induced gelation of fish myofibrillar protein. In this review, the
changing rheological property profiles (as estimated from physical parameters) induced by two-step heating of salted ground
fish meat in frozen surimi were analyzed in 50 lots of frozen surimi made from various fish species.

1) There are favorable ranges of preheating temperatures for inducing set-gel formation in salted ground meat. These ranges
are different based on the fish species being used to prepare frozen surimi. The physical parameters, such as breaking
strength (BS) and breaking strain (bs), of the set-gel were highest within this favorable temperature range.

2) There is a positive correlation between increases of BS versus Gs(gel stiffness, calculated as Bs/bs) plots of the set-gel
formed from frozen surimi and progress of preheating. The slope of this linear relation as a measure of the strength of set-gel
formation indicated that the difference in strength among various species of fish used to prepare frozen surimi was not large.
3) The maximum values Bs versus Gs of the set-gel were found to be dependent largely on both the grade of the frozen
surimi and the fish species used in production. These values were therefore expected to be useful to increase the quality of
many kinds of frozen surimi made from various fish species.

The results of this review will likely aid the effective innovation of processing technology for both new frozen surimi and
for heat-induced gel products made from various fish resources.

Keywords: frozen surimi, set-gel formation, rheological property (physical parameter), fish species-specificity
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Fig.1(A) Preheating temperature-dependence of
increases in BS and bs of set gel formed from frozen surimi
as a function of preheating time.

Walleye pollack (A grade)
Preheating at 25(49), 30(H) and 35( & )T

30C CTII 2K FHME ST 5 2 L5 ) Hor VbikE 7
RIS EL72OICLETH Y, BTL L ToOmEILE T
HIENEFLW. F/ IF3IFT, =T NV—K
TIAT4 27, ROA FI)FALOEHEHT Y HHILD 7L
2R B R QW EAE DB & F i I BREE & O BIfRIZ A
FIYFIT)HEOEAEL L CHEMLTW i
30T Tlx BS KU bs 2SE KMEIZET MG R 7 v &
SOEEEFRUTH DA, ZFOMAE S ITHIFRI)E S T
PIFENLETIEIFIFIRA bIYF A (Figl (B))
DTN HOTHHFENRTWE. T2, 35C TIIWIEEL EE
WELIZSCWREIZWITNFELTH -7z, T L) Wik
O T MBARENDOERAEEOMEIE, T HZ2HKT 5
& VX B OMPEERYE (GRERRZME) L Tw5 X
ICRZ 5.

7., Lryay 4 (Figl (C)), RUF VY FFFAD
WA 0 D) 7OV R IEHECT A IO OREIRZL & F
BE, TRIMBGEEASST T, WEd 2 ~ 4 BRI
KMEIEL, ZOLXVEREDA, 30T TOWMMEIA%D
EL, BREBBETLABYMOBRECHEZ 2R L.
TNz, INHOMBOTHHOELY) FVIERIE, A7

WA SAALEIERE TR [HE—H % & 3L



A VRIS BV TR SN B HHT 0 5 MR S

1000 1000
900 900
800 800
700 700
- 600 PR A AP ~ 600 - _ | !—‘
& 500 ¥ = " = #30°C o 500 —M ° 30°C
@ 400 - " m35°C @ 400 + WAy " m35°C
e Az Ad0°C DL Aid A A Ad0C
200 200
100 100
0 . . . ‘ 0 ; . . .
0 100 200 300 400 0 100 200 300 400
Preheating time (min) Preheating time (min)
20 20
18 18
16 16
14 -‘“, & : ¢ * * 14 - (e ! L |
- A " E = - _‘Ef‘ A ,
£ 12 A | — £12 5 o¢ A "
£10 A 30°C £ 10 #30C
2 8 0 2 g 0
2 m35°C 2 m35°C
i A 40°C i A 40°C
2 2
0 . . ; ‘ 0 , . , .
0 100 200 300 400 0 100 200 300 400
Preheating time (min) Preheating time (min)

Fig.1(B) Preheating temperature-dependence of
increases in BS and bs of set gel formed from frozen surimi
as a function of preheating time.

Threadfin bream
Preheating at 30( 4 ), 35() and 40( A )T
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Fig.1(C) Preheating temperature-dependence of
increases in BS and bs of set gel formed from frozen surimi
as a function of preheating time.

Yellowback seabream
Preheating at 30( 9), 35(H) and 40( &)T
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Fig.1(D) Preheating temperature-dependence of
increases in BS and bs of set gel formed from frozen surimi
as a function of preheating time.

White croaker (Man A)
Preheating at 35(4) and 40( ) C
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Fig.2(A) Preheating time-dependent increase in BS vs
Gs plots of set-gel formed from frozen surimi.

Walleye pollack (FA grade)
Preheating at 25( A ), 30 (@) T

1400
1200 /
1000

c Fa .

% 800 A25°C
600 ©30°C
400 m35°C

0 200 400 600 800 1000 1200 1400 1600
Gs(g/cm)

Fig.2(B) Preheating time-dependent increase in BS vs
Gs plots of set-gel formed from frozen surimi.

Northern blue whiting (FA grade)
Preheating at 25 (&), 30 (@), 35 (H) C

F 72, BRERUTFRMEREZEICED Y 2 LIRSS
LMD LNz Fz, MURPTHRRZEAT VY5
FEIFIFITOFNIITERLLA, /=TI —
RIA T4 Y TOFENIRREMITAEL, M THMHRED
HEE (afli) SRR REVIEIRENT. IO DFHE
BEFOM TR —Fr TV —Fc T4 54 730 Y
DY FIVIEREDS RV L, F2, Mo TFHIZF OB S
FEEFRLTHE I EEERT L. BRESNE40 7 Vi
BSflASH U ThIUL, bsflilZAr b7 ¥oLIF3I5 75
TIEEMT B8, J—F U Th—FTA T4 T DEFNIZ
I0EliE s (WWT 5720 CKERIBNEESTS) O
T, SHHLRELATVANICEVERZDIDTHS.

WIZ, a7 FOEHT ) FOWAOMRER %L Fig.2
(C) WRLA ThicXal, PhmButE- TNy
%5 BSvsGs 70 vy MEIZIZIEOMBERH H 2 &, X512,
il D BIARME AT AR IR EE ISR D Y R (A —12%2 5 &

WA SAALEERE TR [HE—H K & 3L




B0 S NVIBBAS B W TR SN B W as 0 £ o SR

1400
1200
1000

800 /’Zﬂi

600 &i m35°C

400 /{ A40°C
200

0 200 400 600 800 1000 1200 1400
Gs(g/cm)

BS(g)

Fig.2(C) Preheating time-dependent increase in BS vs
Gs plots of set-gel formed from frozen surimi.

White croaker (Man A)
Preheating at 3S5(H) , 40 (&) C
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Fig.2(D) Preheating time-dependent increase in BS vs
Gs plots of set-gel formed from frozen surimi.

Threadfin bream
Preheating at 30 (@), 35 (H) C
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Fig.3(A) Correlation of maximum values of BS vs Gs
plots of set-gels formed from frozen surimis made up with
various species of fish.

Frozen surimis :

(9) Walleye pollack

( x) Threadfin bream

() Northern blue whiting
(4A) Southern blue whiting

------ White croaker
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Fig.3(B) Correlation of maximum values of BS vs Gs
plots of set-gels formed from frozen surimis made up with
various species of fish.

White croaker frozen surimis from different sources :
(9) Thailand (Man A)

() China (Zhoushan)

(A) Thailand (PFP)

Preheating at 35C
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Fig.3(C) Correlation of maximum values of BS vs Gs
plots of set-gels formed from frozen surimis made up with
various species of fish.

Frozen surimis :

(@) Yellowback seabream

(H) Bigeye snapper

—— Yellowback seabream, Bigeye snapper
------ White croaker
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