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Abstract: Soluble soy polysaccharides ( SSPS) with different
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structure characteristics were obtained by controlling the condi-
tions of acid hydrolysis, alkaline de-esterification and proteolysis.
The effect of processing on the structure characteristics of SSPS
and its foaming properties were discussed in details. The

structure  properties of SSPS  were characterized by

monosaccharide composition, average molecular weight, degree
of esterification (DE), and protein content. The foaming proper-
ties of SSPS were expressed by the foam expansion rate (FE) and

the foam stability (FS). The results showed that the acidic hy-
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drolysis process could degrade the SSPS main chain structure and
gradually reduce the molecular weight pf SSPS, but could not af-
fect the DE and protein content. With decreasing of molecular
weight, the foam expansion rate (FE) of SSPS increased, while
the foam stability (FS) decreased. The alkaline de-esterification
process did not affect the molecular weight, but reduced the DE
and protein content simultaneously. The FE and FS of the
product also decreased simultaneously with the decreasing of the
DE and protein content. SSPS with different protein content was
obtained by proteolysis. Proteolysis did not affect the molecular
weight and DE of the product. The results of FE and FS showed
the FE and FS of SSPS decreased simultaneously with the decrea-
sing of protein content. All these data suggested that the protein
content and average molecular weight of SSPS played a more crit-
ical role in its foaming properties compared with the DE. The
findings should be of value for the preparation of SPI with good
foaming performance.
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FETE AR MBI I BB 2 f G SSPS vk B | i
Al BT 5 R e A A2 AR T A R 5 A 22 8 e T A
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i BF 5 45 SR i . SSPS B A R AT 11 35 1 I
PV S 400 i FL Ak BE g B T I e i BT A
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Bt B 3% A TSK-gel G5000PWXL 1, H &
TOSOH 2 7 ;
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o A i R AT K T 2 8 (SSPS) | 43 B i 44
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T1 SSPS) . ¢ S b S5 MR A W #S L (5 400X @) 10 min,
WCAR 3B L 91 5 T B 28 R R A T R AR AR 1710, 4%
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1.2.2 GEBLER ] # AS R e AL B2 SSPS Ml K 1.2.1 rpifl
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IR 43 i 44 R MBP2 (iR 43 F & v 8 1 & & SSPS) |
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2414 7% 22 K M %8 . TSK-gel G5000PWXL ¥ g fa 1% f
(300 mm X 7.8 mm, TSKOJE SSPS [ 4>+ . Vi3l
& pH 6.8.13.097 g/L #§ER 4L 2% v . i 3 0.6 mL/min,
H0.1 g SSPSIE T 10 mL BEER#h 2% il f4 SSPS ¥
Wit 0.45 pm K RIEMESR G 1A HPLC (3% R 4. i1
W ME FF ME 5 (5. 25, 13,05, 64. 65, 135. 35, 300. 60,
2 000.00 kDa) % i 2 b5 4 F & (MO B b i i 28, il 28 7

el :lgM, = —0.268 515 +9.271 4,R*=0.997 3,43 #& iy
L AR SSPS B4 T .
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P HE 10 min, P8 52 08 40F0 3¢ 38 s °F 2 38 . OB i SSPS
M Ei 2 BE—HCHEA&#vE i 6 IR (IR 20 mL), # 1]
6020 LRI Ve . H BB P A MR B T o k. ¥
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1.2.8  SSPS #Z it BE A ¢ M Kunarayakul %09
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FH] 50 mL BRHE A, JH A H AR LA 17 500 1/ min ) #

BEBEFT 2 min. 43 B (2) L () 5 o B K A 3 K B
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FE = X 100% , (2)
0
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FS V\><100A, (3
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Vo — WA H) B 16 B mL;
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1.2.9  BO¥EHT B BRI AL ORI 4 R EOHE Sh . R B
PRI IR 3 R 45 H LAV M - bR w257 KRR . T 2
A3 MR A DX IR) D 95 00 1 /N 1 2 T 25 S A 6 O L 4R
BIA,
2 RS0
2.1 BKBIEEARLEEEI T SSPS £ ERMER

E:R=A

WME 1R, B SSPS 42 B it & £ b B L 13 i
LY F AT, N 556 kDa &K% 217 kDa,
SSPS 45 44 v BR 4= Wl 75 2t 32 9 A AN T o {1 4 0 2 LA

XD ELRE .
v, E IR AR R A MU, Nakamura 500 8 #2 8 , SSPS = %
PE =gy, <1008 U iy B 0 3L RS R 60 100 ot 4 LK BT 0
. R M B . FRT O T 9 0 L A TR K AR AR R R i R
DE BRI EE %05 F . SSPS J T4k 32 Wi FAAIR  JFC 32 B 45 14 T R B2 T IR
Vi— 45 1 i NaOH 4 FERI AR mL; ML o] LU B K fif ol e A8 40 B 52 1 o
F1 AEABRKBEHT SSPSHEMSFEBUE.ZEESEMEEAR
Table 1 Molecular weight, degree of esterification, protein content and monosaccharide composition of SSPS under
different acid hydrolysis conditions
i TR e mesr/v AR mol % —

kDa W R AR ROl RIS cRIlmEEmR

M1 556 62.19+3.09 7.51+0.31 2.73 3.55 22.29 2.08 50.96 16.55 1.84

M2 385 62.48+2.87 7.43+0.35 2.73 4.60 14.55 1.98 61.38 12.89 1.87

M3 217 61.80+2.96 7.49+0.29 2.43 4.23 11.99 2.27 62.29 11.99 2.03
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Nz 2 s Bt pH A B 5 R TS I IR] B9 A S, 72
¥y SSPS ) g 16 B 1 7 B i T SSPS Y 34 73 1 ik A
BB L RO AR S A W O L 0 B AR T 5 AR X SSPS Y
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T E 4 -F & SSPS #9/8 & ¥ Ik & (FE) f= 06, K 48 2 12 (FS)
Foam expansion rate (FE) and foam stability (FS) of SSPS with different molecular weights
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Table 2 Molecular weight, degree of esterification, protein content and monosaccharide composition of SSPS under

different alkali treatment conditions

N w0 T/ B 2H i/ mol %6
HE gL g/ % HASGH/ % — — - — — "
kDa TEEME ORME WA FTRCORE cEILEE RN cRRLEmER
M3D1 217 61.8042.962 7.49+0.29° 2.43 4.23 11.99 2.27 62.29 11.99 2.03
M3D2 212 35.6441.54P 5.7140.23" 2.31 4.22 15.53 2.17 62.85 10.62 2.29
M3D3 207 16.84+0.75¢ 5.02+£0.24¢ 2.51 4.28 15.87 2.22 62.46 10.59 2.07
T B B AS [] 378 AN ) R i 22 8] A7 78 8 35 2% 57 (P<C0.05) .
300 70
a
o 250+ p
< S a
.S 200 - HE
X b =
5E 150) . E 60| b
2E 100 2E c
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0 | | | 50 | 1 1
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FE i
Sample Sample
(a) WEHEMEHKE (b) WWIREEE
R [R] R AN R i 22 )7 75 3% 25 5 (P<C0.05)
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Figure 2 Foam expansion rate (FE) and foam stability (FS) of SSPS with different degree of esterification
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AR ] — E K- R I RE T 2 RORFE AR
2.3 EBEEBKEEX Y SSPS 4544 1% BT 2 1 #9720
BT BRITRL IR SSPS I M Y £ 4 B R T T8 R R AL
JRE A S AR 1 BT S SR TR R ER X A ] 23 7 R R
PLEE TR SSPS HEATHEMR AL B . UN3% 3 Fv7i » Bl 2 0 A 1 15
B T] . 77 ) SSPS R 17 BB AR . SSPS #y H 14 4)
T EOE L RCR R AR B O R R AR B UE . BB ER
*3
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it R A Ak B HE AS 2 R SSPS ) 32 5% R0 % 25 44, S &
E ARG E g o

nlal 3 praw . B K 8 S 5 608 i FE AR . SSPS 13
RIEZ MR A IR A E PR B35 T M. X JaM A7 2 A
P 2 AN R BR AL B2 SSPS T HG G g M i 45 3 FT LLAS i 45
L A B X SSPS [ R RE A I TR T & . A
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Table 3 Molecular weight, degree of esterification, protein content and monosaccharide composition of SSPS under

different alkali treatment conditions

) &4 T/ ~ #UE 41 / mol ¥
B " WELRE/ % BEAR/% — L _ _
kDa HEME AW WA RTRARE CEILE BN RILEER
M3P1 217 61.80£2.96  7.49+0.29 2.43  4.23  11.99 2.27 62.29  11.99 2.03
M3P2 220 62.744+2.78  4.454+0.18> 241  4.30  15.52 2.17 62.77  10.64 2.19
M3P3 215 63.0243.01  2.31+0.11¢ 251 4.28  14.87 2.22 62.46  11.59 2.07
T 3 BER R 2R R R R i 2 (R A7 76 B 35 25 5 (P<C0.05) .
300 -
70
a a
250 60 |-
g < 50
i B = < D0 -
%’5 200 e b
K€ b K I3
= E 00 2E c
= ¢ = 20
30 - 10 |
0 | | | 0 | | |
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CFER S
Sample Sample
(a) KM (b) JARFRE
FBE AN [F) e 7 AN [A) B 22 IR A A 3 25 5 (P<C0.05)
B3 XRREEWY4 % SSPS & 8 Kk £ (FE) f=58 K 44 2 M (FS)

Figure 3 Foam expansion rate (FE) and foam stability (FS) of SSPS with different Protein Contents
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