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Effect of sheep plasma protein on the gel characteristics of silver carp surimi

LI Jingmin, YU Nannan™, LI Ruiyang, ZHOU Chengwei, LIU Zhao

( Xuzhou University of Technology, Xuzhou 221000, China)

Abstract Taking silver carp surimi as raw material, the effect of different concentrations (0.5%, 1%, 1.5%, 2%, 2.5%, 3% )
of sheep plasma protein on the texture, gel strength, water holding capacity, whiteness, rheological behavior and dissolution
rate of surimi gel were studied. The results showed that, compared with the control, the hardness, chewing and adhesion of
surimi gel increased significantly (P<0.05) with the increase of the amount of sheep plasma protein, and the whiteness
decreased significantly (P<0.05). The water retention increased by 2.16% when adding 2% sheep plasma protein. The
rheological results showed that the G’ and G” of silver carp surimi increased significantly (P<0.05) with the addition of sheep
plasma protein. The dissolution rate analysis demonstrated that when the amount of sheep plasma protein was 2%, the surimi
gel had the lowest solubility ,which was reduced by 18.37% compared to the blank group, indicating that addition of sheep
plasma protein increased the content of non-disulfide covalent bonds (especially epsilon-(y-Glu)-Lys). This study provides a
theoretical basis for the development of high-quality freshwater fish meal products using sheep plasma protein.

Key words sheep plasma protein; silver carp surimi; compound gel; dissolution rate; rheology
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1.1 SEEE R

fik 11 £ JBE B T--18 °CUKAR R &M BRGA: &8 HrifEi;
1.2 LIEIRF

Frgm . S, JREK. 2 -2 (EDTA) . H&E®. (DTNB) . &4k, =g H
ARG (Tris) « MIELEE. HR. —H LR (TCA) . T I EmiRey (SDS) . BhER F .
13 EEMHEEF

HH-4 THEKB#, FMHEEBEREGRAR; RN, JUFH; BEOELCEEEHE: 1T Lk
fETl, TU-1810 KA War Bt dbatE Mm@ AR AR AR SidA RSO, 5 s e O
ML, bRl AT, I Christ; WA, B R 2R, &SP e O
A , EE FTC AH.
1.4 L FHE
141 FMEZEHIG&E

TEARIN 24 1 JE 2 3 AR B B i 2 0, 7E BT B 1 2 i P 42 1/10 ARFRE N 38 g/l (AT A5 BR BN T W »
Bk gt . A 2 B AmidE, ERFEBEELM, £ 4°CH 3000 xg. 20 min &0, B EIHWR,
BEL—®, BRiMmEEAM, SRAKHTE (-18°C) J5HEI2E M E A% T8 .
142 BEHSES

VUt £ f0 JBE 4 °C R A% 10 h, 23k 7 2 50 g f B, ez HE 2 min, N 25% 4K, BN 25
o/lL &k, &8 2 min, &EDHIMATESECN 0.5%. 1%, 1.5%. 2%. 2.5%. 3% Ml H &
e CSZIG R NI 2 0 2% 8 10 A5 5 0 088 DUYA VR £ JBE () B A B kD, SR 2F I 32 2R R
NI A MR E ARG B 2 min, BEEIF @B TSN EEN 25 mm K2R
KA, K H 40 °C/30 min, 90 °C/20 min P9 BN # ) 7 iR EAT I, n ARG B S 3 RIDEE L TN UK K
W, AHIE R EON 4 °CORF AT 7/, A5l £ BE 1 35 T35 b
143 £ ( TPA) BIMIE

SRS R T, AR BRI E 2 =IE, KB, Uk 25 mm K, BHRE 25
mm B EFEAA, A SO A S RO RE R . L P RMEL RSN M. MHMEMESIERR . KR
TPA B, P35 FMIER K, MWKHT. H. J5E%N 60 mm/min, JEAZE: 40%, filik /18 0.1 N, &
Sk IE FF B RS R T L 30 mm. ARG ESE 2 Kk, i sh RECLFIME.
1.4.4 FKER N E

S8 T TSIk, SR B [ 92 0 S £ B U P PR SR AR o O ) 5 B P £ JBE R A DT IR
NEOEFRRE, £ 4°CH 1000 xg &0 10 min, EBRAKS, dsRBREESHS. WX (1) Fix.

ekt /% = 2= x 100 (1)

A, wi HEOEBR 2K EERIEE (@)« w ABELE+EOITERIARE (@)« w
NELERRE (@) .
1.4.5 BEHNE

M XIONG ZE04757%:, et fia bl 5 mm SRR, 765 TR G2 O E R T L.
a*. b, #HEAX (2) HHEERKAE.

W =100 — [(100 — L *) 2+43a*24 p*2]1/2 (2)

A LERRFEM MRS, a*ER RN GE, bR EEH. SHAXKRES 5
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W, BCPAME.
1.4.6 MEFFHERNE

R WANG K7 ESIRES S RS RARZOCT BN RE A E (G) MIRFEMR &
(G) HATIE . KM E TIKE S, RHBESRN 20 mm “FATHR, 524 1 mm, NAF 1%, 4% 1
Hz. AT WA, FHEEZ 2 °C/min, FHREJEHE 25~90 °C; MAFHHHE NN 1%, WA
IHz A7 TSRS X H] o BT b Koy 28, AR SR A B ERE &, s (3) Fioss

Pk 25 (tand ) =HIFERIE (Pa) /fHBEIEE (Pa) (3)

1.4.7 Gt & FEAR RN E

ZREHE WO SR, REES, B 1 g MBS, N 20 mL 20 mmol/L Tris-HCI ZZ3 ik
(£ 10 g/LSDS, 8 mol/L JRZ 1 20 g/L ¥} 2./, pH 8.0) ¥, AW T 100 °Chn# 2 min J&5,
T=EiRHF 4h, )5 5000 xg &0 60 min. HEiEW 10 mL, #5410 500 g/LTCA & 2 &4 %8 100
g/L, JBAWT 4°CHE 18 h 5 5000 xg &> 60 min, YIVEYI A 100 g/L TCA #hik %% T 0.5 mol/L
NaOH 1. MEH & ENER EREMT 0.5 mol/L NaOH A EAR S&. EAMRSEH Lowry
ENGE o IRV R TR R B B RS S R EE B A A
1.4.8 B G it b

B 4 R A SPSS 19.0 47 #1, K H Origin8.0, Excel2010 /£ .

2QERGHH

2.1 ¥ M3 T B 7R E X 8 & A FE R AR

MR 1 AR, ASI0 S I A A e A BRI AR T L PHEE . IRBIMERE R A AR, R EA
AR 0.5%E N E] 3%, £ BE R L R E S K (P<0.05) , MHIEE AR HEE 2 IUE K%, 18
IRINE Ny 3%, L BERERL A IE M AR B S S AN LE, RSN T 29.54 m), AN TERE N T
3.2 N, it BN = ML S A P b AT S 225 O A R IS A o P R, T BE A R AN R G T, B e
JE I HAE AN P SRR AR AN 2 (P<0.05) i B 3 L B 1 A 728 O ouos 2 JBE Ut S F 3 4 T Py SR 4P Y S i
AR TR AT TR 0 — R IR J5E 1) = L3R B 1 AT DA A0 50 0 B8 A ot 1) S AR R 3 o K

SR I3 1R 80 5 TR A 0 B

Tab. 1 Effects of sheep plasma protein on the gel structure of silver carp surimi

TRINE/Y% / .
THRE/N A WM THEE/m BN

0 10.62+0.35°7.47£0.28%0.670.01* 52.86+2.5% 7.08+0.08%

0.5 14.78+0.9° 7.52+0.2120.67+0.03* 74.1£5.69*  9.9+£1.06°

1 12.16£2.320 7.11£0.57° 0.41+0.06° 36.74+14.59° 5.11+1.65*

1.5 16.49+3.8%0 7.48+0.04%20.51+0.08" 64.31+24.41°°8.61+3.31*®

2 19.18+0.2727.26+0.28%20.54+0.04%® 75.02+9.27* 10.33+0.88*

2.5 18.99+1.64%6.47+0.07° 0.56+0.12> 68.84+6.97* 10.64+0.96*

3 18.56+0.4>  8+0.46* 0.56+0.05% 82.4+13.54* 10.28+1.112

W AFRVNGFRERORZ 7 B3 (P<0.05), MFA/NSZREREFAEEP>0.05; K1, 2, £2H
2.2 F IR E | Xk AR K B0
FEK Ve 2t BEBERRF I ) — DN HEW S8, £ — @R E R 7B KT 5 E A RS

T2 AR R R i iR s e mIE S T BRI T B FEAKAE ] =4 T B 1 Rl
A IRt BERE IR K BE IS . B R, S AAAE, BN IR B B BERE AR R K
PEMG K, FEAE F MK E A INE M 0.5%IFHT N F 3%, M 0 BERENRL 1R K PR A 23R %,
IS 2% B RE /K M b 2 (1 2H R BE BRI 38 i 1 2.16%; Ul B =F 1L 3R 2 1 B0 N N R T 42 v £ JBE
BERIFKRZE . BAE—EWEEN, FMREARMIKES, @ERRMFKEE/85E, X a2 KN
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Fig. 1 Effect of sheep plasma protein on water retention of silver carp surimi Gel

Ve RENG R R 2 B L E (P<0.05), MG TR R ERARE(P>005): M2, %1, %2

23 FMBEFHRMEX bE A FEERH E RN

L*ERRFE M B, a*ER AR MM SHE, b* R, m& 2 REW, LHMEk
ML AN & G N 2 /N (P<0.05) , a*fEAI b*E R (P<0.05) : I3 HF N
EOK, i B 1 R RS BRAG (P<0.05) , BEBAE ML AR ok 22 R D B B 6 4 £ BE R A
(L5 RASMI IS o 1 2 A 7 58 M 0 JBE ) B BEARAR 22—, RBE AR BBy, i Y R JBE Y i O
OO, RN MR R B EBE K T RE, E LR R ORI s 3%, BRI AT B

A A
2 LI R e BRI 1 RO

Tab. 2 Effect of sheep plasma protein on the whiteness of silver carp surimi gel

TRINE

1%

L* a* b* W

0 87.423+0.301° -1.49+0.044° 3.987+0.483"86.717+0.311%
0.5 80.587+1.874° -1.44+0.121° 4.13+0.767° 80.095+1.959°
1 78.953+3.195" -1.087+0.086°4.483+0.687°°78.429+3.01%
1.5 76.983+1.803%-1.023+0.067% 4.53+0.42% 76.512+1.696°
2 73.917+3.443¢ -1.153+0.116" 5.167+0.11* 73.378+3.367°
2.5 69.913+0.8479 -0.917+£0.042° 5.153+0.349* 69.461+0.89¢

3 69.857+0.727¢ -0.94+0.072* 5.33+0.52% 69.373+0.806¢

2.4 F I 3% T B X A BREE AL 3 A Y 00

il RS B (GO ) AR B ME AR &, S BB BRI PR 2% 25 R (K TR B A 0, A R R IR B PR AR AE 0L, ] 2
P, i g BELE THE I A2 AR T 230 3 BT BL, 20~40 °C, TRINFE ML & A AE G /MERZHE I,
ANTRD 3 L% 3 A N 0 6 8 B JBE A 40 °CRIE 2 Y B/, 3K AT g R WUER &R 1 Sk BT 2 1) e A 5 Bk
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i BE G 4N, 40~56 °C, BHAE IRFE T m it fo i B G il T, 7E 56°CHE T B A A, X 7]
RE & LEh Bk A A8 88 R JULER A 1 R A A2 1 Jee Ot mT i A i J8E T v A6 4 IR B M A I 2% S5 R B s
BE IR SUE AN KR E H, S BORSS R B R, 56~90 °C, fif fh f ¥ G 4 i L 1Y) TH
FORIREERE R, UL AR PR IR, BT RAFUEMEURE, 5 adatt, dncEim Rk E
Fioky, it BER) GX & F MG, Ul B AF LR R A R T B R I 4 T R, 4 T R B U AR ) 3
.
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Fig. 2 Effect of sheep plasma protein on energy storage modulus of silver carp surimi during heating
BOERE (G WA ER &, EAESEIFMERRE. WK 3 s, WFEHE G ETRITH P B
Ji 3 AN FE, fF 30~45 °C, fEfafaE GTANL EU/NMEE BFF, X ATfAESE T ARG BRI,
5Ky FAHEAE R R, 7F 45~60 °C, G R IREMTFE S8 F %, £ 60~90 °C, G”Bf#IE &M
TrHE /Mg K, faE T, EEYIs G /AN, Uk v R A i £ fh JBE S RS BT I ) = 4 IR
SER, PRRENME. S5 A4t be, W 2R & A nT DU B GBI ol BRI ) A
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Fig. 3 Effect of sheep plasma protein on loss modulus of silver carp surimi during heating
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i J0RE AR O A R R A G TR o X R WA 25°CII TR I R BE R PRI 5, IRE T 48 °C
I, A JBE PR R BT 1 5, X AT RS A PR D NI T 46 I #8188 B 1 5 A 45 R R DT L R AT AR 1 o R Bl
WK, BEAE IR ARSI N, R A AR R S IR R = X S5 . TR TR ] 50 °Ck
A, R RBIE B RO, TN M A At BE 5 R AT EE, SR R B R LS A
i, WRERBBEEERLHE DTG, B#REE, HEETH S 2 90 °CHY, #iFe R Em /), W] mEEAE
il 2 AT T AT R A . BEE O R AR S IR KA I, BURE R BB AR, U R R E
TONAT A 38 i 10 BRI ALRE L, 5 oA R AR 0 5 R — L
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Fig. 4 Effect of sheep plasma protein on loss coefficient of silver carp surimi during heating
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Fig. 5 Effect of sheep plasma protein on the dissolution rate of silver carp surimi Gel
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