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Effect of Heating Methods on Gel Properties of Silver Carp Fish Surimi

ZHU Yu-an'?, LIU You-ming*?*, ZHANG Qiu-liang*?, ZHAO Si-ming*?, XIONG Shan-bai'?
(1. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2. National Research and Development Branch Center for Conventional Freshwater Fish Processing, Wuhan 430070, China)

Abstract: The effects of different heating methods such as steaming, hot-water heating and microwave heating on gel properties
of silver carp surimi were investigated in this paper. Using fractal analysis, the correlation between fish surimi gel characteristics
and microstructure was also explored. The results showed that: (1) heating methods had a significant effect on microstructure and
texture of fish surimi (P < 0.05) and microwave heating could provide more uniform and compact structure; (2) heating methods
had a significant effect on fractal dimension and pore diameter (P<< 0.05), and the fractal dimension for silver carp surimi was
determined to be 2.7—2.9 and the average pore diameter ranges from 0.1 to 0.3 um; (3) larger fractal dimension and smaller pore
equivalent diameter could provide higher hardness, chewiness, gel strength, breaking force, deformation and water retention.
Therefore, fractal dimension and pore equivalent diameter can well reflect the microstructure of surimi.
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Fig. 1 Change curves of center temperature during heat-induced gel
formation
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Fig.2 Scanning electron microscopic images of silver carp surimi gels
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Fig.3 Effect of heating methods on fractal dimension and pore size of
silver carp surimi(n = 3)
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Table 1 Effect of heating methods on TPA parameters and water-holding capacity of silver carp surimi gels(n = 3)

POV EaN i€ kg FdE SE e WL kg RERCHRIE /(kg - mm)  BEITERIE kg MIFYREE /mm K
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ZH {00):3 G N AP PELIEPE BRI DS [T B R K
TR 1% 0.875** —0.195 — 0.417 0.671* 0.900** 0.950** 0.812** 0.902**
AP a 0.002 0.615 0.264 0.048 0.000 0.000 0.008 0.000
W 1% — 0.903** 0.349 0.355 — 0.737* — 0.857** — 0.863** — 0.837** — 0.899**
SRR a 0.001 0.357 0.348 0.024 0.003 0.003 0.005 0.001
W oan EAWIEE(a<0.01); «FFE#(0.01 < a<0.05),
FOHOG, M S LR K/ B B2 U OG (P < 0.05) S Uk :
?m% “/§:, []‘/‘LE(;(‘ XX“?:/ /:‘ B
e M‘Eﬁﬁ Hks r%% i K ﬁ[ g%f: MR &1 Ti”gﬁ' E'J [] A, BRI, BB, 45, Mokt vt BE MFFRICI h H ik
RANVEDIR, PR R EAREN, BRI A K T AU S8, 1 0l B, 1999: 87-04,
AR ECEs, AR KL, ERMEE L REA [2] ZHOUL P, UEMURA K, FUKUDA Y, et al. Study on gel formationof
ok B 2 0L 375 B Pt R — sl Alaska pollack frozen surimi by ohmic heating[R]//Development of Tech-
nology for Utilization and Processing of Freshwater Fisheries Resources.

N N Japan: Japan International Research Center for Agricultural Sciences
3 W # (JIRCAS)Working Report, 2001, 20: 139-145.

e b o 1 [381  YONGSAWATDIGUL J, PARK J W, KOLBE E, et al. Ohmic heating

WEEARIT, o0 32 58 Wy i 1 Ot e 1) T2 ke S 3 e maximizes gel functionality of pacific whiting surimi[J]. Journal of Food
P 5 50, /N IR 0 RGO B A B (1 TR AR SR IR L iy Science, 1995, 60(1): 10-14.

B RIERI], RO RGBSR e W ﬁ;:;j;kam;gosﬁ&z . (ifﬁzﬁﬁ/ffimﬂ%ﬂiﬁﬂi)%&ﬂ@idJjJ AL,
; XA YE i A ¢ AT : - o899 L.

o BEAR T RERALILIE, AR PRSP g e, i, 125, %, pormassekBarp). s

AR LR LSR8, T Sun ZESLERF ST A R S AR 1], 2002, 17(4): 28-31.

BRI s i R B, IS J—ZI}}%%}JD*AJEE , W T wiL [6] YAMAGUCH]I Z. About the microwave heating equipment for kamaboko

BT e N e o . J]. New Food Ind, 1982, 24: 1-5.

ISR G/, WEIE T BUREAE D) tand , B D) NewFood Ind 1982, 28 LS. s

o o o ) - [71 AP, VRIS, R BN R o 1 e (IR R BEREIR[J]. b
TSI R AR L BUREIR R 2% 2 K . ARSI 3 R Ty [ fx 24, 2010, 10(3): 52-56.
X, POk E G B E IR R, 15 B B T R [8]  GROPPER M O, RAMON I J, KOPELMAN S, et al. Effects of micro-
T 22 R i, 3% 514 ﬁlﬁﬂiﬂﬁﬁijﬂﬁﬁi A e wave reheating on surimi gel texture[J]. Food Research International,

8 e o o 1997, 30(10): 761-768.

H FR T 0 BEIN AR R R s A2 s A J3E e PR IE [81 AGUILERA J M. Why food microstructure[J]. Journal of Food
i BE MG B 5 P B (50~60°C), kS T ey Engineering, 2005, 67: 3-11.
FE T L SUE (B LBR T 1 3 RE I1 R A T 2 S I 5 [10] FERRY J. Protein gels[J]. Adv Protein Chem,1948, 4(1): 1.
e oy A 7 R A (0] UGG, RERA, TR, 5. B BERRIE ML R L 27 R ) 2

Z e E‘”’&f?mN*—I¢Lg?E4“§%F? ’ 8 (TG RIS [I]. o E KR, 2008, 15(3): 469-475.
A7 FT B A2 P Y8 1) ARG A 2 2B 1 T £ B 2 11 52 e I [12]  Sefee, RS, B EA . fe BB MO LTk S 40T (9], Y530
RN A IEIE PE R T, JUR AR ISR it b . TR (VLI 1999, 20(5): 811
e JEL I VS, s E 1T 4k g 132 - i [13] DAVILAE, PARES D. Structure of heat-induced plasma protein gels
(L) ﬁ&‘{% LI 1‘@ AR _‘ ﬁuﬁ“ » ALER d\ studied by fractal and lacunarity analysis[J]. Food Hydrocolloids, 2007, 21
BHorAn¥ssy, ARSEE N T o TR YEEON- - 54U 1 5 H AR (2): 147-153.
Sk EAL O BEE R I T SGE MR E, SRRt t g 17 [14] HAGIWARAT, KUMAGAI H, NAKAMURA K. Fractal analysis of aggre-
B i I =2V {3 1 S = gates in heat-induced BSA gels[J]. Food Hydrocolloids, 1998, 12(1): 29-36.

AEMAREE, J TR RO T B IR o mie ot fe o eI, et 5 e
T OG5 R £ BEGERR ) SR M S R BEAR, RO 454 K, 2004, 23(2): 104-110.
S F S in et BE R AR . BRI N SRl [16] BHATTACHARYA S, JENA R. Gelling behavior of defatted soybean
ﬁ%?ﬁﬁ] E’Jﬁ*ﬁ%ﬂ(ﬁlﬂi%ﬁﬁﬁﬁxmﬂ ?*ﬁﬁ!%f’ﬁ%}”ﬂﬁﬂl% flour dispersions due to microwave treatment: textura, oscillatory, mi-
N ) RN e crostructural and sensory properties[J]. Journal of Food Engineering,
7{‘4 E‘J)'J”T“ﬁ‘f& ’ {Efglﬁ—ﬁﬁﬁﬁ o 2007, 78: 130-1314.

[17] COFRADES S, COLMENERO F J. Protein molecular interactions
4 gi!l: ® involved in the formation of frankfurters: effect of fat level and heating rate
[J]. Meat Science, 1998, 49(4): 411-423.

AN R, AR 2 A BRI L R [18] SUN X D, ARNTFIELD S D. Gelation properties of salt-extracted pea
H"J@iﬂ’i@?ﬁ%ﬁ , Eﬁjﬁ <] /ﬁﬂ’iaﬁfﬁ . T#lkrﬁl"ﬂ] iTE] ﬂ%‘l‘i’——fé; protein isolate induced by heat treatment: effect of heating and cooling
" X N . + S rate[J]. Food Chemistry, 2010, 124: 1011-1016.

1’%;%% *’Qﬁﬂ‘ﬁ, ﬂﬂ*ﬂﬁﬁﬁﬁﬂﬁéﬁ’nﬁﬂﬂ% *Q%%ﬁﬁ WA [19] BENJAKUL S, VISESSANGUAN W, TUEKSUBAN J, et al. Effect of
M, L R 15 I £ BE RIS LA K ) 93 T 4 BoRn s 2> some protein additives on proteolysis and gel-forming ability of lizardfish
FLBR Y B E A2 AT T, £ 58 Tk S 1o &5 44 (Saurida tumbil) [J]. Food Hydrocolloids, 2004, 18(3): 395-401.

[20] VARDAXIS N J, HOOGEVEEN M M, BOON M E, et al. Sporicidal

SR RN R VRS BAT AP, 455 il
ML K 73 Bt S A B T W0F 47 T 42 JBE Bl A P P PR 36

activity of chemical and physical tissue fixation methods[J]. British
Medical Journal, 1997, 50(5): 429-433.



