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Abstract: The mechanical properties of surimi gels prepa

sheries in Hunan Province, Changde 415000, China)

der different thermal treatments were compared, in order to define the
optimal heating mode to meet specific consumer demand. This study provides a theoretical basis for food industries to produce surimi products.
With silver carp (Hypophthalmichthys.molitrix) as the raw material and the addition of an appropriate amount of microbial transglutaminase, the
surimi gels were prepared under different settings and kamaboko conditions. The mechanical properties of the gels were evaluated using the
puncture test on a texture analyzer, texture profile analysis (TPA) test, shear test, stress relaxation test, and creep test. The results indicated that

the surimi gel that was set at 40 _'C “for 1 h and heated-at 90 “C for 30 min showed the highest breaking force (1359 g), hardness (8863 g), and

cohesiveness (0.82), suggesting

°‘C for 30 min sho

is heating mode could improve the strength of surimi gels. The surimi gel that was set at 4 ‘C for 24 h
and heated at the highest crispness, suggesting this heating mode was suitable for surimi gel products with high
crispness. ddition, microwave heating was not suitable for kamaboko, regardless of setting conditions. The final surimi gels heated by
microwave exhibited weaker strength.and crispness than those heated under the other kamaboko conditions.

Key wo rds: surimi; gel properties; setting; kamaboko

BRI 70 2 VR RE S DR JBE 1 it i o 1
Febs, A fh BERHR L B D IR, e
WiFsHER: 2016-01-16
HEWH: EREANFESHERE (31371796); AR AR R
RIEIRET (CARS-46-23)
fEERN: KER (1991-), &, MLMRE, WRAE: KFERMIRE
Iz
BRIEE: Xigh (1982-), %, tEt, BIEAR, HIRAME: K=@EnIRE
Iz

PIERER T B AL B BRI R L =A
BBt BRI AT EEAEEE S50 C LA R IX IR,
BT (AT s KA AR PRI A S50
FHIE RS AR RIS o 7E 50~70 “C iR B e N 2000 Y
PRIEA VR (Il 5 SRR AP, AR TR
HOETIZER T, BN EREL I B LA R EE 1
B ERE . AOREAL SR P B L TURAEIRAS, 2
A FE 15 AZ TN 4% 1147 25 460 52 T 7K 4 1) i S o3 A
Bl B, &w ket 8 85~90 C/KIE 30

129



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.2

min. SEGIEAELTT AL, SR B R,
BEAENR. SRR 60 s BIVATfdifie £ fr 58 b oCoJi BE
IEFI90 C, TMERHAKBITEE 600 s, HEMIR A #
BIMASHCE BT ERL AR Ty, P RETE = Bt
JRIPERE . (HA2EE SN, TR INFAR 25 5 7= A %
PO, SEUEEEZ AL RSB R, g mk4s
PRl BB (100~121 C) AR T4 fa 5
il S DR AR,  (H H Ao AR AR AT 32 A
7£100 CLAR. Zhang 201k EBAf7 7 e £ 78 Js
(0.12 MPa) MRFFHBEHOIERE 1001 ChnFs 10
min FITH I P48 S0 34—, R e Aot
f% ey £ BESGERR (12 M i WL SCRRARIE . A, AR
Rt AR, BT aEASAEHTN, W
0 BEAVRIIT T S R B BT, AR A
JRE A I P e JBE T JFC (1) S P T2 S R 70 AT 20 v A LA
.

i 2 B E R OK RN E B L5 2k, HA 50
Fi R, R AR (R A A
A ABFORER R, RERIZ, TEER TSI
SEXG, R, KA e SRR I e v
Jeetil it AT R R L BRI, T G K R AT B
FRIR L,

AL LA g T ] 2 £ BERERR , R FH AL Y 28
Hl. TPAL BYYI. Wy st g AR o 0 BE vt s

FPEREHEATRAL,  EEBIMT AN R AL AR K EAL 5%
ikt BRI AR RER R, Tﬂ?‘%‘_ﬁﬁ@ﬁ‘

BRI A R A S o
1 MRERE

L1 sties

oﬁhalmichthys molitrix) W H A RO K
?ﬁiﬁﬁ X225 AMEHIAWHX, P Stable
Micro System; K600 (3205) % fhiHFEAL, & E
#%; MTGase:HH IG5 2 M5B 77 A B A w4t

1.2 L5 J%

12.1 &BEERRFELTT

WA KIED R 23k . RNNE. I HEE .
KR, S REARRR B RAKIEYE 2 Ik, TR S AR
0.5% NaCl ¥ESE 1 1K, B LA 2500 t/min B0
WK 4 min, BEATHEE, FR KD EEAN 82%,
FIN 0.05 U/g MTGase F1 2.5% NaCl, ¥ J 955 55

130

B (d=2.5cm), Bl JE R BINHASAFHYRAE 5,
B—BUMMEM GERAE) 205108 4 CHRE 24 h (4
FR 4 C) 10 TR 24 h (fAFR 10 “C)-40 ‘CLAIE 1 h (7
PR 40 C), FE B (XD 2908 90 C
J0#% 30 min (FRIFREF) . B iRk (500 W) T n#A
1.5 min (FAIFRHL)~ /K II#A 10 min (FBIFKHE). -80 C¥&
% 5 h J5 90 “Chn 30 min (FARIG/R), SRAFHIERZ
TKAHET 4 CHRAFER,  FH T AH 8 bE -
122 FhlaenE | 4

e [ [ /mum ——
800 F

600 -

J1ilg

400 RT3 /g

200 -

0

0 5 10 15
#EE / mm

< &ﬁﬂ%ﬁﬁ—ﬂﬁ%ﬁ%ﬁ@
Fig.1 Relationship between force and distance in the puncture
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Fig.2 Relationship between force and time in the shear curve
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Table 3 Shear properties of surimi gels under different thermal

conditions
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24 AL H 7 RO BRI N A AL Bt Rl B

2

BRI B, BT ARG IR, SR o
(EFHABSANE TR, TN BB

MBI, S5 Mg (3 1F TPA TR (£ 2)
G, 2B TR R R e
BT e 4 “C R

payisEiih) ] Ey\ N JJFASHIS 8]
75 90 OIS VR/RAbFE I £ BEBHI AT /E B

AR 2By B T A AL,

iz 10 CHRURAET, R/ AAE ) BERER
BV REL E . PR B, BEM AT HAhA
FEAb 750, BEWIFE 4 CHRIT10 CRURILSIET, (KR
R (80 C) FEAFEMEREE/N, Bty
CASRASF AT 1) £ BRI A

Toive R R A 77 3, SR s AR ey e B
LI HNE REUE, P SME REE, B B MR T
VIULREER; =2 R = W (1) AL v AL B LE1 R R =T S
LSyl W S A A (AN -3 (9N Ty G =7
HERMRA (KD MBI (830 4R —3%, #
— IR T S AR T B R T o

R4 TEIRAIES X T EBRERL R MG ERE

BAAe
A/ C
& 7 152581.26™  31.01£1.38"  30.64+2.10°
1 1.6240.10%  41.49+0.57"  3.66+0.39™
4 N bA bC aA
B 15.28+0.08" 3021+0.33%  3228+0.62
2&/\6.8&0.65&8 30.18£0.07°C  32.66+1.11°
£ /14824101 30.54£0.75  31.33+2.92°°
Py 1.87+0.02%  48.38+029"  4.04:0.04
10 Ny bA cB bA
B 15.53:0.54" 30.67+0.03"  34.24£1.56
I 18.64+0.15  32.67+0.31°°  38.99+0.91%
L 13655117 3240199 38.15+2.43*
40 # 1.7740.01°  47.8142.07*"  3.94+0.25%
B 14255046 32124014 33.2420.64"

KA 14.08£034C 33.87+557™  31.64+0.51°
E: KB FHERF AT RRARMEH T HFRELA R
FHER (p<0.05); NEFHERFAFERR EHEMFHT
FHAELAREREZR (p<0.05).

2.5 #ALTE S A B A M L

%5 TEALIES R T B ARSI A

Table 5 Creep properties of surimi gels under different thermal conditions

Bz g/ C T R E/kPa /s Ey/kPa

z 96.86+2.35% 17.37+0.07%4 565.04+19.05*

A 1% 62.09+7.848 17.48+2.10%A 683.44+141.31%

W 148.15+32.37* 19.78+1.13* 643.08+£90.51*

VS 92.53+11.92%48 15.03+0.83"° 367.38+22.38"8

£ 96.76+£23.12*4 17.57+1.55%4 501.91+169.29%4

0 # 128.48+25.49* 18.52+0.20* 656.93+£22.42%

W 128.19+45.11% 18.16+1.02%8 564.34+£97.89%8
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#EER
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