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Abstract: Starch retrogradation is a major cause of quality deterioration and shortened shelf life in starch-based foods dur-
ing storage. This study investigated the effects and mechanisms of soluble soybean polysaccharides (SSPS) with different
molecular weights on the retrogradation behavior of potato starch during storage. The changes of gel hardness, water distri-
bution, retrogradation degree, retrogradation kinetics, crystalline structure, and short-range ordered structure during storage
were analyzed to understand the impact of different molecular weight SSPS on starch retrogradation. The results showed the
addition of three SSPS with different molecular weights significantly reduced the hardness, crystallinity, short-range order,
and retrogradation degree of starch gels, and decreased the water migration, and all three SSPS could inhibit the retrograda-
tion of starch gels during storage (P<0.05). Notably, L-SSPS had the strongest ability to inhibit starch retrogradation.
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L-SSPS inhibited the retrogradation of potato starch gels mainly because L-SSPS had a small molecular weight and short

molecular chains, and contained more hydroxyl groups. This allowed it to compete more effectively with starch for water

molecules, thereby inhibiting the recrystallization of amylose and amylopectin and retarding the retrogradation process of

starch gels. Avrami kinetic analysis revealed that the addition of SSPS reduced the crystallization rate constant k of the

starch gel and prolonged the half-retrogradation time t,,. It provides a scientific basis for the SSPS molecular weight on

starch retrogradation behavior, providing theoretical guidance for improving the quality of starch-based foods and extend-

ing their shelf life.

Key words: soluble soybean polysaccharide; molecular weight; potato starch; composite gel; retrogradation behavior

VEA LR (1) | A4S TEIEL. By 22AE) SR AT
H W AR L5 T A B By AR, TER LB
TEN PG R h 25 50 Ak, SECE i B BT A £k | 5
PR B L 1T EOREDRE S5 5 T 45 AR [ R, ANAS g 2 TR
E R E BRI 2 Az B, TR R s e N T
PERE, NITTTRIZ T vEm e i i nl fge ke, H
AT, B PN &b 2 2Em PR JsORZH 43 e Es i
3l IR A A AN AN T T 2 A T IR AR SR DE K
Fefr i AR, o s e AR R SR
FLALT . il ) A K S ) i o P de 3200

n] % K 5 £ 8 (Soluble soybean polysaccha-
ride, SSPS)J&—Fh RAR A T 22 0E, SR T HA
W, HA RAFmzLAerE | Feokvk | postet: bosess
PE. UTAESK, SSPS fETEM BB AR R R 3 Iz N
JH, W55 3 HH, SSPS REAT M il S #3 Uk iz Ak, ke
AECKA A ZE EET), Yo Ve M BRI 1) s R JEE) | SE 2% 3
B AR . R AT F5 Y, SSPS il L AE
VEMYWURLF AT . P AR R T K o312 # LA K S BE
A3 43 Z Al AR B P S5 AL 40 6 3 ks it =& 1k .
Wang 212 JIESE, RN 0.2% 1Y SSPS AEMS A R
JrfEk A, HAEHYLEI AT GEJ2 SSPS 5B vEwy
A% P AH ELAE FH AR T DE R 4373 S SV Y SE B,
DATTRARS T A5 PSR AT A, 125 T HE 28 KR 1 2
AR . (EASE RN, B IERRIE R A ™ T 200
225, AN[A] SSPS My4rFH 430 . Bk BE L) M B )5
R A O SR AR W 25 5, XSRS A R IE I 22
S SECHLIh R E S A B X N R, HEAS
[F153F- 45410 SSPS il vE ks & A g B R S mT
AEAFTE2ZE 5. SR, ANRSrThE SSPS X ek &kt t
S SR A 4O

ThAS R AR DU A EY, TER = HLi L >
WSz AR, B SRR a2 e 5 nl sk e
PYEE AL, SHER S B b E RN . SR, E 5
S ™ N T S sEG AR , pER AR
LT e AR AR TR SR ZA I A e, B
M TG PR SCEER AR PR K . JETF I, A EFE —FhAS[H]
4rFht SSPS 5 L IE MR G & = A BRI, I
HAE 4 °C WA RIS [a], 380 1000 2 42 5 88 e I st
FRHPYRERE | K 53AT | SRR T A K | 45 Sh A A S
ZALBE AR AL, FE45S Avrami 2103 SRR BF
FEANIESrF 1 SSPS X Lh 48 UE My & AA T R 5210

FAEEFE FIALE], LU ves B m it &L ST Fide
ZAT RS HERN TR AL

1 #MR5RE

1.1 MR5EE

LR yEly RS R RARA R A F] B
HEYD  FIL S AR A BROS ]; fiFf

liReh  EZGAEEb2ERFIA R 7l AL, 11k
BRI SO MR A BN W AT R
syt alis
UltiMate3000 78 = 0 AH 354 32 [E Ther-

mo 2\ +); DAWN HELEOS- I1 227 BEOGHECH R 2% |
OPTILAB T-rex /R2ZZP0GRMNA  S6E Wyatt 257l
TA-XT Plus #PEMHEY . DSC Q20 ZERFHHiE VY

FEE TA A+l NMI-20 3z gz pri
V41305 L TR A FR 2N F]; Bruker Vertex 70 {#HL
ARPRLT AN FEE Bruker 2\ &); BWS 465-785S
EHE P2 i R4 F21E Microtrac A FRA Fl;
ULTIMA IV B X SFEATEMY A ASEE22 ]
1.2 SLWHE
1.2.1 nJEEHER T 2R Mo il AR YR
SRAL G [ 7 IR FFIN LAE R, K S 5 288 K Fie ]
WL 1:27(w/v)IRE, 43 FHERIRYA Y pH & 4.2, 3.5
1 3.0, R )5 F 115 °C K s b4y 3 v 120, 120
F1 150 min. RHAIEZERS, B.0-(6000 r/min, 10 min,
25 °C), WEE s, B 3.0 mol/L A AN TR
VT pH 2 11.0, 7E 82 °C 25/ FHN# 120 min &
FRAECRL, SR G BEA TRl DE, (L Is w4 2 s AR B
1710, FF U 45 5 95% M L EEFEAARRLLE 1:3(v/v)
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# 1 RFTiE SSPS-IhERETEMBERIT - 1 d
A7 d RE
Table 1 Hardness of different molecular weights SSPS-potato
starch gel stored at 1 dand 7 d
T 1]
T
1d 7d

Potato Starch Gel 772.35+2.25% 2780.99+77.49*
H-SSPS-0.5-Gel 753.46£15.46"° 2034.07+69.484°
H-SSPS-1.0-Gel 918.66+6.295 2056.57+72.694°
M-SSPS-0.5-Gel 759.67+13.835° 1876.35+7.934¢
M-SSPS-1.0-Gel 760.98+1.24% 1714.94+9.09"¢
L-SSPS-0.5-Gel 617.20+£9.945 1541.77+16.32%¢
L-SSPS-1.0-Gel 371.93+1.24% 1439.05+4.89"¢

T RS _EAR/ NG TR AR 2 T SSPS 22 8] 7778 {3 22 5+ (P<0.05),,
[AAT AR RS T RE R A RIS 18] 22 [ i 35 25 5 (P<0.05), 2~
5[,

T2 PR JBE 14 S 22N (P<0.05 ), 2 BHTERBERETE N T
AR A T BRI . XS R T R
i, HEETEM AL EETEN s R S EH R A
HEFNZH BT W 08 10 — 4k 25 454, TSI 1T e
ASEEAOREEERO) AR, TR R TS A 2R K
SRS FNAH 43 B, — 853 7K 53 PAVE 3 58 e 4 285 T BT
H, GBS TR B T, 2D E T A RENY
E A 2 =S T A N RS L
TENEES 7 d BsF, B0 SSPS HYTEMHEE B o fi BE
I I AR T A BRI (P<0.05), 32 BH SSPS
BB INBEA RN ThEE A A 2R 00 BE B3N, SELZLEM e
24k, X5 Zhao 258 PIFFR A AR —E . X
KA1 SSPS 43T 45 v e S FR ik | R IL A i o kM
FeH, B DL /KA RET), GBS S TEk 4 T35
GRS GRS, WK T Ve Sy TR R K o &
B, T ERY SRR G S AR I T EEHE
FgfGr, IWITTRESE T JEMEERE I AL RR, I T A
BEXSIN. tkAh, SSPS REMESAELEN: 43 T8 BIE i— )2
WP E, — 5 T BLAE TE Ry B s Y, 53— T RE

RS SR vE Ry o TR HE, SFEOEREERSMELUIE %
17 B ) = HE 28 285H8), E— 2L 08 T e 1)
e,

R 7 d J5, 24 SSPS Wi AR IR, 5 R AR
B EETERTEERCAH EL, US N L-SSPS TEMy & (o hi BE i
F T IE(P<0.05), FB] L-SSPS TEAESETEN Ak 7 T
HAFIEM . XATREEE N L-SSPS HAT 4 E
M5 T, TR 5 S e 456, T BEASSE K 5
450 M, /NS TeE L AR E
TR B RIE, IR ILRBAE AT U SRR Py
IKGYTFL5 4, BELE ELBETEA RUBIELE A BT B LA I S
FEGEAT 10 FE L b R, I DERHEE RS 1 A AE S i
BERRE e,
22 TESFEAAMAREZEMIEEIETSHE
TR ERZIK 7 Sy AR B R

IKGTVE RS M GE A A B B Sl R 2, L
5 AR SUER o T I EHA T AFAE W5 G
PERY, Akt R, KRS LA R ACIR A R iE
VERY ST FREMIERS, 55— LAG & /KIRES 5E
g5, 3R 2 BoR TIINARFES-F & SSPS 19 544
GERYEE I R T OK S S A AR R . T, R
LG 7K ABHERISTTR], ARR T UEM S Ko TR A5 510
7K Ty, FEGEE G /K At B B[R], AR A AE T Ve 55
KArF2Z MK Tyy A H KA ES ], ACFRe A
AP TBITERSRIIK; Ay, Ay, FlI A,y S HIERIRIRSY
Bk, BHEEG /KA A KBS AL, gk 2 B, BE
HWREHTEIN 1 d ZERKZE 7 d, B5hn SSPS AT K&t
45 G K B (AL +AL,) FEE, H K S,
AT HESE PR e et A b, AR TRy I S E
BETIE AR e SIS eSS A I 2 A EE G, ISR, [AIR)
SCEETER IR 2 525 S IX A EE, 5 AR L]
TE R R B 145 58, FBOK - THERDY . ZE
J 1 d B, 5 IR AR T S E M BE S AH LL, BRI SSPS

# 2 AIFSrTit SSPS-ThEYETEM BRI 1 d 1 7 d 7K S>3 A1
Table 2 Water distribution of different molecular weights SSPS-potato starch gel stored at 1 d and 7 d

P e GRS A] (ms ) WAL (%)
5B S . SHn
T2] T22 T23 Azl A22 A23
Potato Starch Gel 1.67+0.01° 16.22+0.00° 1196.11+0.00° 0.47+0.07¢ 2.92+0.03" 96.61+0.04°
H-SSPS-0.5-Gel 2.40+0.03° 21.22+0.00° 1045.69+0.00° 1.27+0.18° 2.65+0.10° 96.08+0.28"
H-SSPS-1.0-Gel 3.03+0.28° 24.49+0.63° 1045.69+0.00° 1.95+0.10° 2.2740.1° 95.78+0.00°
1d M-SSPS-0.5-Gel 3.23+0.00° 24.50+4.63° 1045.69+0.00° 1.90:£0.04* 2.19+0.01¢ 95.91+0.00
M-SSPS-1.0-Gel 2.31£0.02° 19.89:1.89° 1045.69+0.00° 1.88+0.23% 2.23+0.05¢ 95.89+0.28"
L-SSPS-0.5-Gel 3.20+1.46° 21.22+0.00° 1045.69+0.00° 1.55+0.78" 2.24+0.03¢ 96.21+0.74%
L-SSPS-1.0-Gel 2.71£0.02° 22.3743.30° 1045.69+0.00° 1.78+0.50° 2.2340.2° 95.99+0.20"
Potato Starch Gel 0.79+0.07¢ 58.28+5.53° 799.23+0.00° 2.61+0.40° 0.90+0.22¢ 96.49+0.19°
H-SSPS-0.5-Gel 2.06+0.58¢ 19.89+0.80° 799.23+0.00° 1.89+0.03¢ 1.62+0.10° 96.52+0.14%
H-SSPS-1.0-Gel 1.91+0.36¢ 19.89+1.88° 799.23+0.00° 0.90:£0.35¢ 2.15+0.01* 96.85+0.03°
7d M-SSPS-0.5-Gel 3.70+0.00° 17.39+1.60¢ 799.2340.00° 1.15+0.19¢ 2.16+0.05" 96.72+0.24%
M-SSPS-1.0-Gel 2.47+0.00 26.02+2.40° 799.2340.00° 1.03+0.04° 2.01+0.01° 96.96+0.07°
L-SSPS-0.5-Gel 3.26+0.62° 22.7542.18° 799.2340.00° 1.2440.11¢ 1.83+0.09" 96.93+0.02°
L-SSPS-1.0-Gel 2.93+1.08" 26.02+1.42° 799.23+0.00° 1.85+0.02¢ 1.89+0.14° 96.27+0.17°
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TEARTBEERE I K SRR B, T TS IR R S
& SSPS MITEMEENRE, LA /K & EER AN E . 7
WE% 7 d B, [ L-SSPS-1.0-Gel &b, HAB TR NASIE] 43
Fig SSPS MITEMIEER: B HHK & Bt A W25

TEWRCES 1 d i, 5 RKIR A S5 TE M EE S AH L,
WS SSPS 1 UE My BE S 11 T, Al T,, 21 Jin (P<
0.05), TMi T,y i 2 I /N (P<0.05) . X n]HEZH K
SSPS M ¥ 3 5 38 M 4y T 85 T il e G 45 54,
SSPS i i EHAE FHFR 43 B T 3E k] iR a5 &
7K, 55 T KRS TS5 krsd Z Mg A, ARk 177K 55
T BEA U E LS A 2 TR] AR BLAE ., Al A
IKEITR B . FEWIREES 7 d B, 5 R AR AR ey e
JEAH L, ¥8hn SSPS UTERIBERL B T,, 2285, FWHLE
Mgt A v, BN SSPS MITEMIBERAAR R /K15
TE R B FEE X 285 2485 4 v R AE AV TS R e . FEIE.
S 7 d, KRS B VE MY BEIRE 10 59 45 6 /K & A
1.dBFi 2.92% FEAKE] T 0.90%, T#SHN SSPS MIHE
Aoy B JE 110 55 245 G K S B AR R AR X R e, S
SSPS 1) %S JI BE % 14 n 3 Wy 58 i 1 ROk Re 1 . TE
SSPS S 7 KR E AL B IF 5T 36 H, SSPS il it
SJUERY O TR P KB TR B A, i T UE
AN o vl e
23 TR FEAAMAEZENIETIETSHE
T BB I E R SR S2

A B 2T SN SGT% AN 2 63 32 2 o I 5 4
TFAE G R L & XAk 22 4l 1 PR 3l 5k 43 AT UE By 1 4k
1120, EATTHBRE S W VE B 5 I 7E At R R 1 4
EHHEBL S . WER BT R T TR R A EHE, B
B Z A 7 P 4 S S5 A, R R 214G b

1047 cm™' F1 1022 em™" &b AW G EE AL (R 047/1020)

B4, 1047 cm™ F1 1022 em™ Zb A4S IEE 351 %08
THERY RO 25 A A O e T 454 s TRl R 2563
480 cm ' Kb f- 4 TE(FWHM) REAIREY . 18] 1 Fik 3
#3 A[GThE SSPS-EhELBEFEREERIN L 1 A1 7 d )
R1047/1022 ﬂ] FWHM

Table 3 R;(47,020 and FWHM of different molecular weights
SSPS-potato starch gel stored at 1 and 7 d

i H R 1d 7d
Potato Starch Gel ~ 0.989+0.004%  1.044+0.001*°
H-SSPS-0.5-Gel ~ 0.979+0.000%°  1.033+0.001**
H-SSPS-1.0-Gel ~ 0.950+0.000°°  1.008+0.003""

Ryp471022 M-SSPS-0.5-Gel ~ 0.894+0.006%  0.949+0.002%°
M-SSPS-1.0-Gel ~ 0.873+0.003%  0.926+0.006*

L-SSPS-0.5-Gel ~ 0.862+0.007%  0.891+0.015*

L-SSPS-1.0-Gel ~ 0.837+£0.001%  0.866+0.004*"

Potato Starch Gel 16.27+0.15%¢ 14.27+0.70%

H-SSPS-0.5-Gel ~ 18.64+0.01* 16.74+0.02°

H-SSPS-1.0-Gel 17.73+0.07* 16.91+0.15%

FWHM(em')  M-SSPS-0.5-Gel ~ 20.21+0.02%¢ 19.76+0.00%

20.87+0.14"
21.88+0.09"°
22.81£0.02%

21.66+0.07*
22.85+0.02"°
23.68+0.03*

M-SSPS-1.0-Gel
L-SSPS-0.5-Gel
L-SSPS-1.0-Gel

Potato Starch Gel
H-SSPS-0.5-Gel
M-SSPS-0.5-Gel
W&Gel
L-SSPS-0.5-Gel

L-SSPS-1.0-Gel

1200 1150 1100 1050 1000 950 900

WEL (em™)
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- H-55P5:0.5-Gel
e SSPS 1 0
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M-SSPS-1.0-Gel
12'00 11'50 11'00 10'50 10'00 950 9(')0
PEHL (em™)

C ~_Potato Starch Gel '\, [\ J
. H-SSPS-0.5-Gel M. /"
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3000 2500 2000 1500 1000 500
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. H-SSPS-1.0-Gel "\ /",

- M-SSPS-0.5-Gel . /"M
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30'00 25'00 20'00 15'00 10'00 560
W (cm™)
Bl 1 RI[RS:7-iE SSPS-ChE R BE RN 1 A1 7 d 1
ARz VA= i
Fig.1 FTIR spectra and Raman spectral of different molecular
weights SSPS-potato starch gel stored at 1 and 7 d
TE: A R B R TERBERHE 1 F1 7 d I RBFEIHLE; C F1D
SVEREERLIE AL 1 A 7 d OGS

R T BHIARTE ST SSPS Y T8 S jE My e IRE I
SR AR AR PSSR . anEk 3 TR, P
E]AN 1 d ZEHCE 7 d, ITA TEREERAE S Y R 047/1022
3 T (P<0.05), A If FWHM {4 i 3 F [ (P<
0.05), TR VEMIEERE AL L B v & A Ak . it
7 d &, HIRIR LS TE BRI AH LY, SSPS I TSNk
T BERTBERL 1 R 0471002 TH» H Ryga1000 (A FEH



478 % 128

Cib- ¢ NE b e S G CWNE 2 0 R L Ty e A W UL - 143 -

SSPS EAIaE I TR, 1 FWHM {5 ) 3%
L BT, X EEgE BREST SSPS BEAA RNl UE
3oy T EHE, FERESE R AR

T A TR 00 5 ) 1) P, 24 SSPS % i & A4H 6] B+
BfiZE SSPS 43 F 1 B9 /N, SSPS-TE #3 B A BE i 1Y
R 0471000 TEIZHTREAR, 1 FWHM B0 2287 7, H
1 L-SSPS X EM EENE T ARAT )T BB I i Al R
W, W] L-SSPS 7EMilvERs o3 T A 7 HE
G FNLUE ST Ry Ak 7 i 8 B, X hTRER&HF L-
SSPS 43 T4k i B R S & e, RS B AT
R 5K Ay F4E G . il X TR A K S AEHL L-
SSPS BET3 1 E 4 e By Fl <2 4% 38 K5 04 25 45 it
FREN GELR T GE M RIS M SR AL IR, S 32 T30
T BT R
24 TR FEAAMAEZENIESIETDSHE
TR BB LA LRI RN

X GHERAT BT (XRD) BEAZ M 1 A T 5 Bk i Hh 2%
i DX AT B RN AR fb ok Iz BRGE RS EE S 1 2R . A
2 Hra] LIRSS 2, G TEMBERAE 17° /T H 30—
A S AT SIS, T SSPS 14 FS IR AT I6s 1 57 ‘e 7
A BH B AIFEN, 2200 SSPS VA A TERYEEIE 1 AR
25T #$in H-SSPS Fl L-SSPS Ji7, 17°4b 547 5 i
35 FE I R, H L-SSPS Tha By e e i T Bt
FE A, SRR EE IR i R, SSPS RRUEA
SANHITER 53 F I EESS T, FL L-SSPS #HlveEmy B4
MmN RE S TR,

Al T~ Pouto Starch Gel
H-SSPS-0.5-Gel

BNy H-SSPS-1.0-Gel
o8

= M-SSPS-0.5-Gel
>=<
= M-SSPS-1.0-Gel
L-SSPS-0.5-Gel
L-SSPS-1.0-Gel
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20(°)
B M@‘h‘ Gel
H-SSPS-0.5-Gel
™~ H-SSPS-1.0-Gel
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=
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B2 RIESSF-iE SSPS-THES B UE M BE I 1 d(A)
17 d(B) i XRD &35
Fig.2 Crystalline structure of different molecular weights
SSPS-potato starch gel stored at 1 d (A) and 7 d (B)

RS 4 ]2, B IR 18] () B, TAS T pr e

4 AT SSPS-Eh AL IETEMMEEIITE 1.d A1 7 d By
LEROEAT TS S
Table 4 Relative crystallinity of different molecular weights
SSPS-potato starch gel stored at 1 d and 7 d

I [A]
1d 7d

FEdh

Potato Starch Gel 13.70+0.10% 21.60+0.14**

H-SSPS-0.5-Gel 14.13+0.04% 19.10+0.14
H-SSPS-1.0-Gel 15.53+0.02% 16.2620.06*
M-SSPS-0.5-Gel 12.84+0.08" 15.15+0.074%
M-SSPS-1.0-Gel 12.200.06> 14.91+0.01%
L-SSPS-0.5-Gel 11.70+0.14%" 15.35+0.07
L-SSPS-1.0-Gel 10.74+0.12%¢ 12.85+0.211

JEEARE it R FE T 238 i B S S B I (P<0.05) , B VENEE
AR G R 2 T 24k, Wik 7 d J5, 5 RS
ATELEMNEE AT L, SSPS AU Ik 2B KRR T SE Rk
JBE AR X435 5 BE (P<0.05 ), HL&5 S EEREZE SSPS ¥
BB A SR, — 7T, I BEE T SSPS il
RS HAETER T IE AU, BHAS T EAETEA AL
WEFRLEAA T G, PMTHRH] T BAEEM B S &, KT
T UERT IARXT A SRS, 55— T, SSPS i il T
VER ST A4 G, T T S B ETERY ST RE R AH
HAEH, BHIEHAT JFHEPHIE sl B A28 i 45 44,
B PSS BB . R H B BB IE A
45RO I HREE Y, TER B Ah R EEREE 2 S
B KRR, S B S SR FNTER S 2 M AR A
VEFHINHI T IRy i B g Mo,

W3 7 d J&, 24 SSPS BN AH FI), JE M &I
FOARXT 25 S EE RS SSPS 43T e AU /N B W R R
Fad, XATRESEM T L-SSPS M/ Fii/ . 4 ThE
0, I H&AA HE 2 i3k, 530 L-SSPS s A4
O S PER TR RS, AT T3 BLAE TRy I S B T
RS, R, WA KRR TE B 1 4s fBE, R
FELZ H A AR . M _LIRGE R AT LIAS H, SSPS ikl
T ARG EHTIE AR, I B ANHISEREE SSPS 43T
HEAYIR/ N TG
25 TR FEAAMAEZEMIETIETDSHE
TEM BRI E BRI

Z R AR E RIS B B T STy
Bz TEMBERCEALS, AR R T S A AR
S PR A VR A R O TR A ) 4 S AR (AHD)
AT AR TER BRI . AH {EAR, BLEATER: H
TE R EE 4 T IX 2, S FHES A P, LR
5 dnd T

ISHIUAS R 43F 2 SSPS HY Lh 248 2 je Mt e 7E It
AT R A ZARSE FN AR EE AN SR S5 PN BEAE IV
A (] P B, T TE M EE L 1 2 A0 RS B 22 T ass,
X R A AT RSB, TEM AR R . AE
HABASH ety bt &2 80 T X a3 e a2 KN
AN BB il o S B AR S,
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Table 5 Retrogradation enthalpy and retrogradation degree of different molecular weights SSPS-potato starch gel during storage
¥ It 2AKE (/g)

i 1d 7d 14d 21d 35d
Potato Starch Gel 1.78+0.05% 4.03+0.03" 9.90+0.04< 14.28+0.00% 14.69+0.014°
H-SSPS-0.5-Gel 1.46+0.01% 2.99+0.127° 7.53+0.09° 11.69+0.025° 12.30:+0.054°
H-SSPS-1.0-Gel 1.46+0.01P 2.89+0.01° 7.39+0.01%¢ 11.30+0.00* 11.260.00*
M-SSPS-0.5-Gel 1.4120.00% 2.77£0.00"¢ 7.10+0.00% 10.94+0.01% 11.26+0.00*
M-SSPS-1.0-Gel 1.41£0.00% 2.65+0.07™ 7.09+0.05% 10.90+£0.015¢ 11.21£0.024¢
L-SSPS-0.5-Gel 1.09+0.07™ 2.34+0.08 7.05+0.12" 10.87+0.017f 11.00+0.02%
L-SSPS-1.0-Gel 1.09£0.03 2.28+0.07¢ 7.04£0.08% 10.86+0.01* 10.9420.05%

EAE (%)
Potato Starch Gel 10.68+0.30% 24.14+0.17™ 59.34+0.22% 85.58+0.02" 88.05+0.07"
H-SSPS-0.5-Gel 10.40+0.04%® 21.25+0.82% 53.51+0.62° 83.10+0.16"° 87.42+0.387°
H-SSPS-1.0-Gel 10.29+0.09"° 20.39+0.07¢ 52.15+0.06" 79.73+0.02%° 79.44+0.014°
M-SSPS-0.5-Gel 9.88+0.01% 19.42+0.00" 49.80+0.02 76.70£0.06% 78.96+0.017
M-SSPS-1.0-Gel 9.88+0.03% 18.60+0.51" 49.75+0.35% 76.460.05" 78.70+0.17
L-SSPS-0.5-Gel 7.48+0.46™ 16.03+0.54 48.3120.85™ 74.56+0.06" 75.41£0.11%
L-SSPS-1.0-Gel 7.25+0.23™ 15.23+0.47% 47.01£0.52"" 72.57+0.05%¢ 73.10+0.32

T [T EARRE TR R AN R R () 2 [ A7 25 22 5, P<0.05.

AR5 I ELBE GE R B0 A R SCEEVE R Y B SR AL T
A, FEAER SRR 5 IR R EENy
BEEAH L, BRI SSPS (Y VE R BELAEN L 1. 7. 14,
21 F1 35 d B9 22 Ak 249 42 3 RE AR (P<0.05) , 2
SSPS WA HNAE S AT S ) P& K3 70 2 A 72 v Y o
LEAAT R, SESEPER BRI A IS L . SER BRI E
AS[EIE R Ta] i & AL BE AR A a3 5 ek s —2k, HAE
AHFIRY SSPS #shnt 260, AL SSPS /371
IR NS, L-SSPS Xt ye A5 46 B A A2k i
IHIRCR RIS
2.6 AEIDFEAAMAEZHE-DREIEM R
ZUENE

Avrami 180 n FIEREE B k A RPN 21
HRAFER . 2 6 B4, T IIARTR 1 SSPS 1Y
VEREER I AL 27 R N S, T AR S E
FA R?>0.980, RUTUSHIANFE] 7315 SSPS Y 482
VENY BE AR FRAEN it F v 1 B 25 A T R IR S
Avrami JiE . KIR DL ETEM BEEANES N H-SSPS
FITERIBERC Y n AEI/INT 1, UL TER BERGE L DR
IRAZTE LRSS A . SN M-SSPS Fll L-SSPS [ 3
AEERE Y n ABHEIR T 1 HARR T 1, B R &
# 6 AIFSrTHE SSPS-LhEETEM BRI I 2 LB 1 28
Table 6 Retrogradation kinetic parameters of different molecu-

lar weights SSPS-potato starch gel

e Avrami 5 T2 n Ink Kk tpld R
Potato Starch Gel y=0.938x—1.702 0.938 —1.702 0.182 4.055 0.987
H-SSPS-0.5-Gel y=0.955x—-1.931 0.955 —1.931 0.145 5.003 0.989
H-SSPS-1.0-Gel y=0.938x—1.959 0.938 —1.959 0.141 5.240 0.996
M-SSPS-0.5-Gel y=1.015x—1.964 1.015 —1.964 0.140 4.868 0.984
M-SSPS-1.0-Gel y=1.048x—2.048 1.048 —2.048 0.129 5.124 0.989
L-SSPS-0.5-Gel y=1.126x-2.078 1.126 —2.078 0.125 4.916 0.980
L-SSPS-1.0-Gel y=1.169x-2.128 1.169 —2.128 0.119 4.975 0.980

28 St BRI BEET BUAZ AN B R BAZ AL RIVE 0 — 4
PREOAR, I BLLABRRS Az 2, FE AT BRfERE > 3 &
BAZHY . n AHEET 1, SRS A R SR AR I
I, TERY BRI EALTE W T AR I BEAS LW S . iR
2% 6 NI, SSPS MYSSINS KT nfH, iX 5 SSPS FlUE
B T INES G G, RSN SSPS ¥ T JE M e B
2 SR, W] T IR EER

28 SR B k RAEPRAL I A N AR AR K A
X R, 5 A Ay SO gt A K R 26, k H
S e ZALH R IEARIEE 2 AH FE KSR S e Ky
BERE, ¥ IN SSPS 114 TE #3 EE L 14 kB W BRAIK, H
k {EFE SSPS MU Emi B R, U] SSPS s
JiE T DASE Wi GERHEE S 1 A% . 24 SSPS RN
AR, k {EBEZE SSPS 43118 iU /)N i FFAIG, 158
BH L-SSPS XJIE LI Hl Ot o i . KRR
BB TEMIBERL 192 [ A B ] ¢, AR 4.055 d, THTER
Jin SSPS BUTEMIEEKE Y t,,, FEK ZE 4.868~5.240 d, #E
—2LIGHIE T SSPS BB . AR AR5 45
55 R SCAT S E A B AT T S AR 14 S B 25 e AR —
. LEE 1A EST T IT I, SSPS Al i H s 4Y
At JAZAILH 5 A K GE P, A5 RUHE SR T AL S GE A IR 1Y)
AR
3 g

ASCHIGE T = FPA[E 5T 52 SSPS X S48 S vE
AEENE ZAA T SN . WFST S SR, TR i e
dr, BRI =R R 53T SSPS 14 5 3 BRI GE A Bk
JRE AR B | AH X4 R L R A Y B R A EE (P<
0.05) . SULIFIRT, iR v A5 s /e s PR B 7K 433
B, Ikl se s Ee it i it X = FpAE o1
4 SSPS H, L-SSPS & Bl HH e ot Ay 30l 25 2R . L-
SSPS REAEAT RN T Th AL I WHEERL ) Ak, 22
S S s o o = W NS o 50 T S E R S R A O 8 o
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