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Optimization of Processing Conditions and Gel Properties of Precocious Crab Meat and Silver Carp

(Hypophthalmichthys molitrix) Surimi Mixed Gels

LIANG Feng, HE Tianhai, LIN Lin, JIANG Shaotong, LU Jianfeng*
(School of Food and Biological Engineering, Key Laboratory for Agricultural Products Processing of Anhui Province,
Hefei University of Technology, Hefei 230009, China)

Abstract: Mixed gels were prepared from silver carp surimi with the addition of 0.3% transglutaminase (TG) and precocious
crab meat. The effects of crab meat proportion, gelation time and gelation temperature on gel strength and water-holding
capacity (WHC) were investigated in this study. By employing a combination of one-factor-at-a-time method and response
surface methodology based on a three-variable, three-level Box-Behnken design, the optimal processing conditions were
obtained as follows: crab meat ratio 10%, gelation time 3.0 h, and gelation temperature 35 ‘C. The results of verification
experiments demonstrated that compared with traditional fish sausage, the mixed gel strength significantly increased
(P < 0.05), along with a slight reduction in WHC (£ > 0.05). In the presence of TG, the band intensity of myosin heavy chain
(MHC) decreased and the surface of mixed gels became more uniform and compact, as indicated by sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) and scanning electron microscopy (SEM), respectively.
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JBt 7K Ab RS A i YA R T IRAL T, E RS RS
BT HR RS SR
14 Hf e

R4 o DR 2RI 4 S, DA I 5 P AR 3 K ek Sy g o
i, KH{Box-Behnken i1 IF45 &M N 704, 3R1S I i
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Fig.1  Effect of crab meat proportion on gel strength of surimi/crab

meat mixed gel
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Fig.2  Effect of crabmeat proportion on WHC of surimi/crab meat
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Table1l Experimental design and results for response surface analysis
R 2 Afi:ﬂﬂ{ Biﬁiﬂiﬂ: CHER R BRI/ R
I C i [A]/h 451/ % (geem)  FkM/%

1 1 (35 0 (2.5 —1 (5 232.45 66.73
2 0 (40) 0 0 (10 477.93 75.17
3 —1 45 —1 Qo 0 508.98 77.16
4 0 0 0 448.86 76.49
5 0 —1 1 (15 384.85 77.17
6 —1 0 —1 517.94 77.13
7 0 —1 —1 474.58 75.36
8 1 1 (3.00 0 226.35 66.08
9 0 0 0 462.90 74.00
10 1 —1 0 228.24 70.89
11 0 1 —1 403.17 74.24
12 —1 0 1 475.18 76.56
13 —1 1 0 575.07 78.25
14 1 0 1 178.29 68.57
15 0 1 1 390.63 76.49
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Table2 Significance test and analysis of variance of the effect of
various factors on gel strength

BRKE  HBE  CFHA Y5 FIE PlE
eit] 9 2.145X10° 23 828.04 42.39 0.000 37
ABRRAG IR 1 1.836X10°1.836X10°  326.56  <<0.000 1%+
BELRAGI[A] 1 0.26 026  4542X107* 09838
CHE R LB 1 4959.85 4959.85 8.82 0.031 1%
AB 1 1155.16 1155.16 2.05 0.212
AC 1 32.47 3247 0.058 0.819 6
BC 1 1489.53 1489.53 2.65 0.164 5
A 1 18327.98 1832798  32.60 0.002 3%
B’ 1 243.04  243.04 0.43 0.5399
c 1 645343 645343 11.48 0.019 5%
Bk 7% 5 2810.68  562.14
I AL 3 2387.84  795.95 3.76 0.2169
4R % 2 42284 21142
S 14 2.173X10°
R 0.987 1

AR 5.94%
VE: «SEMEE, P<0.05; s YNGR, P<0.01. F3[H.
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Table3  Significance test and analysis of variance of the effect of

224 WA TR

Wi J82 ] A AT e A L2006 BRI ELA19.87%, Bl
fBIs1E]3.0 h, BERALIRE34.03 'C. BT E4M R, BE
B TRIE 9555.68 g » cm, /K NT78.45%.
23 IRUFSEE
231 RFETTEAE G R A BRI

g lin MBI TS 80EH R EN: — B
K (40 'CH 1.0 h, ZE/KH (90 'C)H 30 min, ¥
INTGHIEE s T AHIE 543 B AR AR & i T2 (FEmR
LR T 85 B Heal AT TIE SR SHON:
—BKW (35°C) 3.0h, ZEKE (90 'C) 30 min,
Nhn0.3% TGHI10% B[R, ¥ B — 4L Axs it
5, HZHEN: —BUKH (35C) 3.0 h, —BUKIB
(90 'C) 30 min, IWRIN10%EER, AEIMNTG.

4 BRABBRERIERBER
Comparison of gel properties of surimi/crab meat mixed gels
with and without TG and traditional fish sausage

Table 4

mTTZ Wil WERem BESRE (geom)  FKMH%

various factors on WHC
ARRIE  HBHE  CFAM 07 FIH P
Y 9 220.19 24.47 26.96 0.001 0%
ABRREAL IR E 1 169.56 169.56 186.82  <<0.000 1%**
BEEREALI ] 1 3.80 3.80 4.18 0.096 2
CIE R LEA7 1 3.54 3.54 3.90 0.105 1
AB 1 8.69 8.69 9.58 0.027 0%
AC 1 1.45 1.45 1.59 02625
BC 1 0.047 0.047 0.052 0.828 2
A 1 29.82 29.82 32.85 0.002 3%
B 1 1.93 1.93 2.12 0.204 8
c 1 0.058 0.058 0.063 0.8112
k2= 5 4.54 0.91
S 3 1.43 0.48 0.31 0.8229
SR 7 2 3.11 1.55
eyl 14 224.73

2

R 0.979 8
LR R 1.29%

77.93£0.71"
77.12£1.70°
74484127

£5 iy 452.5342020° 090+0.04°  409.40+28.92°
RAGEEH (TG 609.39+35.60°  0.95£0.04"  578.74+50.24°
RAHE (ETG)  472.65+33.22° 0904£0.03°  428.69+44.28

I8 id Design-Expert 405 4 #4514 X 2 1 50408 1247 4k
H, BEIFKNE (R XTEEMMERE (4 . Bkt
WA (B) « BEPRILLG] (C) 3 ANEZEMZ a5 R
K PER,=—98.40+9.414+7.32B—0.84C—0.594B+
0.024C+0.04BC—0.114°+2.89B°—0.005C"

3T 40, ZFAIP=0.001, FUIRAEE, 540
1jipP=0.822 9>0.05, FTHRPAEZE (P>0.05) ; [A1)5
PR Yo RBR™=0.979 8, F W] L3R 5 FE 0L & MR R bt 5
A AHCV=1.29%<10%, =W]iZ[al IR 54 5 5 s
e tE. KIKMW, A, AB. AN LR EEAT B2 1t
R (P<<0.05) , o B8 e Ab e P ot 47 7K 1P 2 i A
FEP<0.01, A. BZIMAZH A RERE, BRI
WS R A () 2 MAAE— B I HAE R o 3 AN
FEARPESZ W (07 R B IR AR R > B A I ] > & P
ERIE

I FRARFRREREE (P<0.05) .

RAFW], LG, AL B EE S R AR
AW ONTG) , HEEREEA BERRA (P<0.05) ,
FEAKPERE A FRA%, (HIFARZE (P>0.05) ; SR Lxtid
(ETG) MLk, WINTG)E, AL 8RS 8 AR 4 i 1)k
KSR AR F) B AR T (P<<0.05) , T H /K Mt ug A 4
e (P>0.05) , X5 RHRIITGH] DLk o 5E 5 1 A
TR A W BB A
232  AETZAHERE B ISDS-PAGE/ HT

OARERM; LILRE OINTG) 5 2R (ETG) 5 345110,
7 RS ARASEKSDS-PAGER

Fig.7  SDS-PAGE analysis of protein patterns of surimi/crab meat
mixed gels and traditional fish sausage
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Fig.8  Scanning electron microscopic images of surimi/crab meat
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