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Effect of combination of soy protein isolate, tapioca starch and

transglutaminase on gel quality of carp surimi
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Abstract: The effects of soy protein isolate, tapioca starch and
transglutaminase on the carp surimi products were investigated
and the optimal addition amount was determined. It was found
that when the addition amount of soy protein isolate was 6% , the
amount of cassava starch 9% and the amount of transglutaminase
added were 4 U/g + protein, the water retention capacity of the
fish meal was effectively increased, and the cooking loss was re-

duced without causing The surimi has a light yellow color of soy
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protein isolate, and at the same time, it improves the gel
strength of the surimi and obtains a good quality fish carp prod-
uct; then it is found by low field nuclear magnetic resonance and
scanning electron microscopy that it is not added. In the control
group, the gel structure was completely destroyed after 6 freeze-
thaw cycles, and the peak area of unmovable water A ;3 decreased
by 25%. The gel structure of the experimental group was still
very dense, and As; decreased by 11%. It was further verified
that this combination of formulas has a protective effect on the
stability of the gel structure of the surimi during the freeze-thaw
cycle.

Keywords: surimi; soy protein isolate; tapioca starch; transglu-

taminase; gel quality

i £ A Sy b [ A DU R K 2 — AR R A O T
o T R OR L UL R 2 L R TR B, O T R R B
F1 R FH 3R B 22 5 A G A P 5 45 b i RHIR £ A
FA TR O fr) £ B8 T 2L AL 2 A B TR AL e E
TR CEAR SR A KUK A R

T 58 P I A R AR BB R T DL SR R £ Y B R
5 B L TR T LA R ARG £ JBE TR X N R G A A B
JIE [ BT, K4 B AR A (SPD 2 A8 4 8 R i IR AR
L8 B TE 9096 LA b HAR O B E 261 S i ) 4 5
TR AR VE Ry P SO TR L AR TE R .
MY AR by FL A B 0 A T L i A J5E (1) B K
SR . X FE SRS R B K S E R IR Il 800 i i



&M | Vol.35, No.9

i o8 A7) S8 s £ JBE 1Y OB JBC B B B R 130.6 90, % A% Ik
it (TG fE o 9 BE R 3 o 7], Re e L LBk & B
(MHOC) F#i 58 1Y) e 5 5 M 2R 5% 3k 111 -k i 3k
G0 i A e S Wil T - = i A S R Y =1
i1 B Al i A L i s T

10 400 LA 6 0 R R}, 2B 5% SPTLR B E M I TG
T S T X e P R (R K R B DA
BERESR D B2 Oy fBE Y Tolk A R iR S
1 M 505
L1 #R5iKH

G e R 4y B AR (Al
BE 99 T

B % 2 I Y 1 B S 120 U/gL YL 75
B2 ] 5

J A - B A% 50 mm, £ i 2 S BL % BA A AK M b 35 4%
WERITARAA.
1.2 WE5EE

HLF K. BL-9205B #1, H A B 48 Al 5

E IR 7K VA 8% . DK-98- 11 7, R HE %8 7 45 (L 38 A FR
NEIR

HRTE VR 53 XU T M 4 DHG-9140A #Y, | ifg RS 2 52
WA RA A ;

A AL : TA « XTplus #I, % [ Stable Mico System
ANEIR

BrrEpL - ZB-20 B, (L 7R 48 1 T AR M ATLACA B R 5

RGH L IRA : NM120 B, Fig A e TR A
R T 5

8 EVO-LS 10 B, H A& Minolta A,
1.3 RIEHE
1.3.1 R 21 il 0 L2 R

HEE N>R E >R PR —>H & &S
-3
1.3.2

BE 99000 AR S VE M (4

A R

BAEE R

(D) AiAbT £k A EVE T N IERY BB
TR T v B 1k 5 i BE B S R

(2) R KBRS A, BRI A L B k5w £ 5
[(SREREN

(3) 1l #% £ BEBE R < K £ DY ZE BT FE AL 25 B0 1 min, i
A 252 B ERHFE 2 min, FEIA K [ & 4> 800y SPTL AR
BVER A TG B4 5 minCyre i 72 oo 5 R BEZE 10 °C
AT . i 8 B 2 AR b HEBR <. SR —
B (45 °C ,30 min; 90 “C,20 min) , IHALS 35 B T
KFEE,TF 4 Cokmh s /.
1.3.3 FEARMME S8 GB 5009.5—2016 ¥ E

MREES . AESBEAAEEMSHRAEBRBASHEASE AR RRKYN

1.3.4 ZEZBK AR Yang 50y I w88 K
JEE 5 I 110 1R e R A R B (G ) R A 28 B A% P HL 3t
.90 CKBHZEH 20 min, EZLEHIET KNS FHRE
(G B TAT 5 WA EL 3 WO BIE ., %
KD FATIHH .

G, — Gy

CL =
G,

X 100% , (D

K

CL—Z&MEK. 105

G, BRI AR A i . g
G, ——fa BEBEI AR G M L L g

13,5 FERHEWZE HERE S b0 A L LR M
WELEAD ST B 0 .3 000 r/min B0 10 min, F
M, R4 3 W R E 3 U BT M. %
£(2) T,
WHC:%TXIOO% s (2)
st

WHC— KR, Y
M, —— £ R EE B 0o Rl BT I g5
M, —fa BEEEIE B0 R T i . g
1.3.6 HEME MezEitllErts L b A
WA AT 5 WL B R A 3 WG BOE A, #K(3) ik
g,

W=100—[(100—L">>+a">+b62]7, (3

Eve i
WvEIJEv%;
Lo

TR ) I R £ A 1D
s RN 64 51 B D 1ADD

1.3.7 ﬁaﬁ*%ﬁﬂ&@iﬂs‘?ﬁir@ﬁwu% AR SCilk L9 ] AT 1&
M. R A R HEAT I R . S8R B O R Sk P/0.5, DU

HEE 0.5 mm/s, W H B 1 mm/s, W5 HE 10 mm/s,
EIE 6 mm, il & J) 5 g BALWE AT 4 WU EL IR
I 3 WL RECEMY.
1.3.8  HEEM K40 A BORZS M4 ScERC10] 34718
B, fBELE R T ACE 30 min, ¥4 10 mm X 20 mm X
5 mm, A BT R CPMG J¥ 51,32 C &4 F i#47
FIBE— [ 5t 5 i 1) T, B e, SRR ek SFI =
18 MHz,P1=14 ps, SW =100 kHz, TR =2 000 ms,
NS=8,NECH=4 000,
1.3.9 WMZH T YR 3 mm X3 mmX2 mm
AN AR TR ROl 2.5 % I BT 4 C I E 24 hs £
Iei] 7 W P R 2k 22 w3k (0.2 mol/L, pH 7.2) #E¥E 3 K

27



28

HA#F 55 FUNDAMENTAL RESEARCH

15 min/¥; Z B FKh¥E 1 h;50%,70% .90 % & BB FE
e .15 min/¥K ;100% L FERR K 3 UK, 10 min/ IR ; E 2551
R B TR ST B A TR R AR
1.4 HELE

KT SPSS 24.0 GE T8 AT 804G 40 A 1 ¢ Ak
FEE E ANOVA J5 2253 87, LSD £ 5 b 4¢3 17 & £
ZIE WS BRI (e £ FR.,
2 IR Y0r
21 KEHNBEAXEEARENTIE
2.1.1 FpktEmzEZB L mE 1AL A SPL S f
BERF K SEHG I, ZE B AR IEAR . 24 SPLIR Nk 6% 1,
FARRB TN 90.46 %, b as AL (84. 140 3 m T
TV EEMA LB T RN 9.5%, TR
(14.29 V0O BAR T 33.7% ., 24 SPT ¥R 34 jm % 9% i
FrKEMAEZ BRI AN, @+ SPTHARK
P Al A 10088 A S5 I 245 H BN B SPT 45 i H B R
F W 25 A RS 7K 2 B A £ JBE BR8P T i
Xt K 9 W B 47 5 SPL Y 7S fEEREE 1 S LIS BREE AT Y
VE 22 M0 3 BB 5 7K 4 F & A KA S T AT 3 7 T
BRI K AR T 2R BB

1007 120
2 e ko 118
= | —o— JE R
E‘ 95 7.»%}‘)"!95 116 5
# € \ o e ig
¥ % L e 0 3
az 0 o 112 £ %
= > < ®
= _— . 110 S
£ 85 T
B - a ,8
16
30 . . . .

0 3 6 9
R LGy B9 B U N (LA BB o i 3
Soy protein isolate (in terms of surimi quality)/%
Bl Xaos&axdaBERkE AERLRGHa
Figure 1 Effect of SPI on water holding capacity and

cooking loss of surimi

2.1.2 @ WA 2 WL BEE SPT S A9 3 B B
BT Fe. th T SPT bk 38 4, 75 £ 58 5 41 5 b iy
TSN AS B ey 7 DU 2 5 £ JBE o A €5 O
2.1.3  BEBCUREE B3 WA, £ B8 A R KO B Bl SPI
SO S0 T AS T 4R 5 . 24 SPT USRS 6 06 I B M
SRBE 1942 g+ mm, X HRZL (1 145 g« mm) 30 1
A196 524 SPT IS il 5 = 6 00 I . 5 J5C 9 B2 1 i 6y 22 12
SPI A 2] £ B rh el 55 5538 4 2R 101 B AN U 1 B 1 AE A
ARPRE MG EE 0 T2 RITE B R E R =
2k AR S5 2 TRV I SPY v 7 75 £ PR P 9 R G Y 4
BH T BE 8 [ IR 058 s 45 b o 0 B8 o b o JBE 1 552 T, AL T 2
1 I A R 5 R

0o

BE 2158 | 2019 4F 9 A | &RS5VH

78F .

T4

i3

M
Whiteness
| |

701 -

0 3 6 9
R ELSr 8 A (L 425 B )
Soy protein isolate (in terms of surimi quality)/%

B2 Regnkadafaiada
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Figure 5 Effect of tapioca starch on whiteness of surimi
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Table 1  The change of peak area ratio in freeze-thaw
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