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Abstract: The effects of water soluble soybean polysaccharide (SSPS) on the freezing efficiency and protein denaturation of surimi were

haryngodon idellus) surimi was used as the raw material. The effect of SSPS

investigated by immersion freezing. The fresh grass carp (Ct
addition (1%, 3% and 5%) on the immersion-freezing pr y) Ss rimi were firstly studied. Results showed that the characteristic freezing
time of the surimi with 3% SSPS was the shortest, and ibrillar'protein content was the highest after a 14-day frozen storage. Over the
8-week frozen storage, the protein denaturation of surimi w: evaluated by measuring the Ca®*-ATPase activity, total sulphydryl content, active
sulphydryl content and salt extractable protein content. After 2 weeks of frozen storage, all these four evaluation indices of the treated surimi
samples were significantly higher than those of the‘control surimi, with 3% SSPS providing the greatest cryoprotective effect on protein

denaturation. After 8 weeks of frozen storage;the-Ca’'~ATPase activity, total sulphydryl content, active sulphydryl content, salt extractable

protein content of the myofibril tein for the surimi treated with 3% SSPS was 0.35 umol (pi)/[mg (protein)-min], 3.41x10° mol/g protein,

espectively, which were increased by 16.87%, 14.94%, 18.10% and 17.35%, respectively, compared

i. The results indicate that SSPS addition can significantly increase the freezing rate of surimi, mitigate the protein
denatupél during frozen storage, thus, SSPS can be used as a low-sweet cryoprotectant for surimi proteins.

Key wo rds: soluble soybean polysaccharide; surimi; protein denaturation; myofibrillar protein; immersion freezing
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Table 1 Effects of SSPS on freezing parameters during immersion freezing for surimi samples and myofibrillar protein content of

surimi after 14 days of frozen storage

SSPS A& /% HHAEALEE s FEKEEERRE (Cs) 14dILRAHEE S E/ (mgmL)
0 645.65+17.28" 0.051+0.002° 3.41+0.13°
1 625.92+12.39° 0.045+0.002° 3.84+0.15°
3 600.89+18.57° 0.043+0.001° 3.9840.18"
5 638.78+14.73" 0.049+0.001° 3.82+0.14°

E FABA R E LA EE AT

22 KEBAT LB ZEALARE Ca-

ATPase & 4 i %
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Vi BE AR (IR RS E , VAR AR VERE RN
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TE
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Guring the frozenstorage at-18 C

M T HERILLE H, R Ca™ -ATPase i P
Vo ORI 1R A T PR AR . ZE VR AT 4
Ca’'-ATPase i1tk NRGEAABNGEE; TEHK 4 fH3) 8
JEHIE], Ca®-ATPase y& 1 T &AM T T 2%, Wikt
BEVIUE Ca®'-ATPase ¥ JifE N 1.60 pmol (pi)/ [mg
(protein)-min]; 23t 4 ARG SSPS ISR N 0%.
1%- 3% 5%ITt, 1 BE Ca®*-ATPase % JJ{H 4> 54 0.17.
027+ 0.46. 0.37 umol (pi)/ [mg (protein)-min], FHLLT
Bt EE S B N 89.38%- 83.13%-+ 71.25%-
76.88%. 45 F KW AR FMKE SSPS X} 11 BE Ca™*-ATPase

Fl—% % AR FH (a. b) LAREAEARFMEF (p<0.05). [

TEPER P BEE — 2 RS EH . IR 8 )5 SSPS
N 0% 1% 3% 5%}, 15 Ca*'-ATPase &

JIES A 0.08. 0.19. 0355 0.24 (imol. (pi)/[mg
(protein)-min], AHEHGTHriFfBE 72 FBE T 95.00%-
88.13%-+ 78.13%. 85. : /] SSPS 7£—
TR AT R FIHE T B

Hirp SSPS ASHIIEA 3%its Ca™ -ATPase 15 PE 4L
FERLIN: A VA VR T S0 [ ) 4 1 £ BE UL
JREF 4R A A R

2.3 KRR E SRR R R B B KA

A BRI S EWBE

AR GEE, A BENUR AT RS S =)
NS S-S RERIIE A I, S A kN
J2 BRGEUTE 21 TR 135 P 30 R A 2 R O S o 0
B, TSI AL R Ca® -ATPase T IR
Besegvni, SR E RN, ot BENLR T 4
BRSNS Ca™ -ATPase 1 R4
PEMZ AL, WIEREEH (SH, #1 SHy) 7E ATP ff#iG
ik R, X R AL 2 3 Ca®"-ATPase
WE TR, BRSBTS A B AR 43
Frh SH AL AR 7 L FIE 4 S22

M 2 HRTLVE H, BRI S B R AR
SRR [B] ARSI RIS . PRBEHT 4 J&, SSREE S = N
FAAEONEE; R4 A 8 AR, MRS E
PR TP, Wit B RS S EN 5.89x107
mol/g protein; £t 4 iR, XHEASSH 1%.
3%. 5% SSPS faEMIMFHEES B HIA 3.01x107,
3.58x107, 3.85x107. 3.69x10” mol/g protein, X T
Bt BE B TR T 48.90%. 39.22%. 34.63%.
37.35%. 45K H] SSPS Xt B SIS B I0 FEA
—EIEZAEH . K 8 JHJE, MRS ER 1%, 3%.
5% SSPS [ fa B i 5 3 & B 4y B~ 2.53x107,
3.11x107, 3.41x10°. 3.26x10° mol/g protein, HLtT
BrEet BED D FBE T 57.05% 47.20%. 42.11%.
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44.65%.
fEETE RS B B T RS RS S B
FIRLCIE 3). et ta BEE M 09 & Bl 4.42x10°° mol/g
protein; Zit 4 GG, MERAEEHE 1% 3%-
5% SSPS [faBEGESTIE S B BN 1.92x107,
2.18x107°, 2.61x10°, 2.37x10™ mol/g protein, Fi*}T
BEEAEE A T T 56.56% 50.68% 40.95%-
46.38%. Xof HEZH 1 B (1)E PSR & 2om LU T B R
RERE. R 8 S, XA ESEH 1% 3% 5%
SSPS 1) fh BE % £ 5 3 & B 0 AN 1.57x107 .
2.01x10°, 2.37x10°, 2.21x10° mol/g protein, Fi*}T
BrEEmEE N R T 64.48%. 54.52%-. 46.38%-

50.00%.
"llf -
—=— 0% SSPS
— 6F —e— 1% SSPS
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i £
41 &0
3 4f
2L 3}
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0 2 4 6 3
At ia) /R
E 2 KBRS SIERNEN SR FEA B R RTHE

ARTE S ENFN .
Fig.2 Influences of SSPS content on total sulphydryl c
grass carp surimi myofibrillar protein by immersiol

during the frozen storageat-18 C
:‘} -
—=— 0% SSPS
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%3 Ll
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Fig.3 Influences of SSPS content on active sulphydryl content

of grass carp surimi myofibrillar protein by immersion freezing
during the frozen storage at -18 ‘C
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Fig.4 Influences of SSPS content on salt extractable protein
content of grass carp surimi by immersion freezing during the
frozen storage at -18 C
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