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80% (AR H) ZBEE K 6 h J5 4+ B XK Z BE
Fle BRI, N T ER B R K. AR
KRB R B R B E R 40g/L BB,
I pHEZE 5.0, B4 10min, RS 7E 120°C FHE
2h, % HEZER,7500r/min FE.L 15min, B3| L1
BEBLEHRBERER—K, &3 LEW. ¥
BHEH L EBE S, Sevag RABRER(ESR
10 %) , E¥E# B £, 12000 /min F Z.0> 15 min, }&
EBCRERRBIEMA 4 FERZENE 4CT
B 240, R TUE, BT, S BIME 5.
1.2.2 3 He9BsL

BB DEAE-S2 44 (2.6cm x 18 cm) ,
R %1% 7K 0. 3 mol/L 1 0. 6 mol/L NaCl 75 &
0.3 mol/L NaOH %5 Wi 1% & Uk Mt , W SR 4 535 4 B A
BRAKMFIBKEN 3L, B HETER BE40TH

¥ ERZRYE T 0. 05 mol/L i) B MR EL 28 np
¥ (pH =6. 8) &, I Sephadex G-200 £ (1.0 cem x
45cm) , L RE I BOEITURMR, E SRR
o, AN 3d, R0 T 1R, B SR ik A 5.
1.2.3 B3ashmhfae

IR EIRE AR , BB R B AT B S B
4 1 753 9 AR A, Bradford YR E S B4 & L
AR A, MR RN E RS SR
1.2.4 #@B@EpME

K RN R 2 B B AT A 1 T 8 B 4 A, DA LR
e, faigtE R /A A 30QC2-AC20 EHEH.

FHEERFF M1 HA1B B 180 C , {4 FF 2 min, RRJ5 LA
5C/min f)#EEFB] 230C , {f5F 3 min, FHEHANK
HBHEEDF1H 230 CH 250 C. UAS KBS, W
# 30 mL/min, R 1 ul.
1.2.5 3@y aiadadRERE

R FA Zhang %) g7 B B A BIH T
E&.
1.2.6 ¥stkiEiat

BHESBEREEKRERO. 1 /L MR, EHK
1 190 ~ 400 nm 5 B AT LM, URB KR
THESR.
1.2.7 SLichegrosk

FSmLRE(RESE) KN 1.0% MR RIEW,
EZRTMASmL KE i, F 12000 /min F#i#E
2min,#Rf5 3000 r/min B.(> Smin, ig FHALEERR
HETREIAEN B MEREE3 K.

_ AR
HALRES =T ukm 100% .

¥ ERAAEE S, B F 70CKEPRE 20min,
FE¥KEHZEER, T 3000r/min FE.L S min,
ETAHBEARBEW(ES) .

| EHSLRERRZAR
AREYE = T r s i kR

100% .
1.2.8 4kohinsg st A EH0E R

R4 Kahlon %17 975 3 1 0 AR ) 1 1R AR
AW, PRI — % T B R & B BREE > BN A 2 mL
B8, A 0.2mL KB X 0. 01 mol/L {4 HCI
W37 CHERRKRSGHEL 1h, REMA 0. 02mL 7K
0. 1mol/L B NaOH ¥ % pH HEE 6. 3. #KIK
ErELEPMAO0.8mL B S BMER R 1 mL
JE& B , REL R 7 1 R 5 B R B ) B RR 8 2R Ph I TR
(pH=6.3),37 C##% 1h J520°CF 13000 t/min &
A 20 min, FHEFEA Sl B0, 70 1 mL $8R
B PIERIEGUE, B, A LIEBR, BT -20C
TRESH. BMTHMEE 6 K.
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Fig.1 Elution curve of soy bean hull crude polysaccharide and
soy bean okara crude polysaccharide on a DEAE-cellu-

lose column
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Fig.2 Elution curves of polysaccharide fractions on a Sephadex
G-200 column
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B REY,SHP FEHRIUNEARE,
SOP LI A AN E. SOP A EARKE &
5 Yamaguchi %! fyaf 44 RE A —H. Bk SHP-1,
T ST T8 7K 5 BT A W 4 43 %o SE AR R 1
52 PR T XS - BRL 0 B2 2 B AE, LB 41 4
FRESFEEER TR SASNER BHY
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Table 1 Yield, content of sugars and protein, molecule weights
of polysaccharide fractions
B B9 A% BAEY/% M
SHP 9.351+0.30 92.54+1.13 0.2020.05 -

SHP1  2.273 98.87 £0.97 ud® 149342
SHP-2  4.647 99.45 £0.42 ud® 172799
SHP3  1.077 98.24 £1.25 ud® 45554
SOP  11.27+0.54 88.76£2.37 5.8:0.13 -

SOP-1  2.229 97.27+2.02 1.5£0.18 370995
SOP2  5.116 98.12£1.10 1.8:0.26 61105
SOP3  1.821 95.13£0.84 2.7:0.22 13894

a) X FRBERITE; b) X FEHAERITH; c)ud RR
KWz

BAAN AR 3 B B s o 9 SR 1S B HE A
2:1gM, =6.15 -1.68¢ +1.69¢* -0.05¢°,r* =0.999324,
Her M, AR TR R e HBEBATE. & 1 AR
W] SHP A7 X 7 T R E R KK LN 150k,
PIABR YR 20 W 23 5 9 73 ku 745 ku; T SOP 40
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Fig.3 Gel permeation chromatogram of crude polysaccharides
and purified fractions from soybean hull and soybean
okara
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SHEREXS 4 F BRI 4 5 370,61 A 14k, 55
Nakamura %' 38 g9 —E £ 5, X7 SR B TR
B RBRZEALR 4R R BT 3. RS54k
HorwEiEEmE 3 Fis.

F1PE 3 AT, 452 7 L e ] S5 0 2o M A 4L
TEAYYE , I S i AR 2SS A TR
2.2 BEARSN

AW BEARINE 2 FiR. &2 WM, 5
FhEREREAN AR ER LMK TR ER
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Table 2 Monosaccharide compositions of crude polysaccharides
and purified fractions

BERAR (R /%

B BZE AR PR o HE *H #% AW

B B O B OB B ER
SHP 6.39 0.69 7.45 1.80 24.84 13.78 3.16 41.89
SHP-{ 0.79 0.26 5.40 1.84 57.66 16.17 1.78 16.11
SHP2 13.93 1.51 8.57 2.32 3.67 13.21 1.07 55.73
SHP-3 8.79 1.11 28.69 2.48 18.44 12.70 2.77 25.03
SOP 4.31 3.49 15.32 2.54 6.89 42.28 4.56 18.61
SOP-1 2.20 4.02 10.47 3.31 3.12 56.55 12.14 8.19
SOP-2 11.53 1.27 19.15 2.55 9.13 36.58 0.52 19.27
SOP-3 0.78 6.22 31.53 7.04 0.42 38.24 0.39 15.38

BERERRSHENENPEEEERRY.
Whistler %'/ F 10% ( & 5M40) #9 KOH %W 1
SRR HMNEEHWHET I ER TR ERERE—
LA HBERECEAE S H BN E/RL R 2:3)
HEASHER AMXPLRERRATEEHY
BEREE EEENEERATARFREN=
MB(TFA) TR KR, SR REERE
B R PR 5, MR 2ty A P R R,
X5 Yamaguchi % WBF R REA B, HETT
L EERNSREEESHENPEENKE. B
W EEEZRTRERSESNRALFTEEER
LR MENEGRZEE, i T EAHEK X
R EBEESENEELTELERK.

2.3 ALtER

KEEHNI BN EREEHHEENED
R R B 8 S 2 1 AR B [ S P, B R A
BU7KAR P 710 BT B — 2R A9 K462 AR IE
MRRE" . ZEI NIRRT 2 F R
R ZILRBMBEY. BR B LILaE M
R EE B R AR 3.

#3 DEIEMEESEOIAENIMAEEHE

Table 3 Emulsifying capability and stability of soy bean hull
and okara polysaccharides
i) FALRES/ % A EN %
SHP 48.24 £2.19 69.42 +3.71
SOP 58.99 +3.39 89.66 £3.65
SHP-1 36.84 +2.98 42.87 £3.22
SHP-2 45.48 +2.63 60.37 +2.65
SHP-3 48.77 +3.98 33.45 +2.78
SOP-1 60.53 £2.37 85.89 £2.77
SOP-2 69.71 £3.88 92.30 £4.18
SOP-3 51.25 £4.10 62.05£2.84

MEI A, SHESHENICERARKTE
BREW. SREBWANRA —ERNILERTRER
RABE T IR ZBEN. SEEETHTEEE
B, A I MAL B EE S LR,
SOP-1 F1 SOP-2 Jt % B & , i SOP-3 FLILBR HiK
£ BREY BANATRESEPHEA RS
KA ER EA®. SHP2 Al SOP2 A AH
X BRI PR E HE , RIS I FL A IR S H A
XporFREA/NE MR, M FREER—E
25 B A TR B BAE AL ARER ™.

2.4 HAERESWR

T RE R A 45 & B0 R S T 1 4 R B BT Y
VIEZ—. RS X R A 255 BT IE R
., 3 0 85 i 35 A e 5 L e 2 PR, BT
HHEEZMEER". SESHMERESEYNK
WYL, B— MR R LT 4. Wi S0 R4 5
XIS SR K 4 PR,

F4 HEBRAAANOERESEN
Table 4 In vitro bile acid binding capacity of erude polysaccha-
rides and purified fractions

B HEREAR/ 58 S A X
(pmol + (100 mg DM) ~1)V BB/ %
SHP 1.1330 £0.0197® 14.890 £0. 197"
SOP 1.8370 £0.0339° 24,140 £0.339°
SHP-1 0.2020 +0.0248¢ 2.650 £0.248¢
SHP-2 0. 1800 0. 02764 2.370 £0.276¢
SHP-3 0.5900 0. 0190¢ 7.750 £0. 190°
SoP-1 0.3700 +0.0253¢ 4.860 £0.253¢
SOP-2 0.7500 0. 03465 9.860 +0. 346¢
SOP-3 0.6350 +0,0325" 8.340 £0. 325"
HHEE 7.6100 £0.0283* 100. 000 £0. 283*
HER 0.0998 0. 0142 1.310 £0. 142}

1)DM Yy F%; a,b,c,d,e.f,,b,i RSkl £ RHBEH(P <
0.05).
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S8tk F SHP, HFE ¥ E T, SOP M %5 tb SHP
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AU BBRAGSKEESEERESBHX R
BB TERAMBIR.
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(EEMEBHZELBERS A 28
difk, 183 3 M EEREA L. WS AR
BREM DR SRS E ORI EE, P
WEEZ I AT AL, R R
ARKVERB R AR A BKZH, 357 E
BAHIN 15073 M 4Sky; SREBNR SV EE
HEMREEES, SRR S BB, PR
PP RLA R N £, A X FRES 5 A
370,61 1 14 ku.

(2) SE SRR L E A B8
TEESHE BEORSSENBREERMAEXN TR
BE—EYBRELRA RIFAEREN EERE.

C)IEFENERGEENRTEREHE,
FRREESRTERMRN S RIE TRENSH
MRB o B R E SR E R 5350, 5
BREG A AR TR R R Z —.

(4) S 20— R0 R A FLAL5 A 3R,
TR—MAARERES SR KEEERTE,
FBR B LE N A
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Determination of Diameter Distribution of Starch Granules by FBRM

Zhang Ben-shan' Chen Fu-quan' Zhao Yong-qing’ Gao Ling-yun' Chen Cui-lan' Lu Hai-feng' Han Zhong'
(1. School of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, Guangdong, China;
2. The Key Laboratory of Polymer Processing Engineering, South China University of Technology, Guangzhou 510640, Guangdong, China)

Abstract: In order to monitor the diameter change of starch granules in physical or chemical process on line, the
influences of the starch slurry concentration, stirring rate and medium on the distribution of the granule diameter
were investigated by means of FBRM. Moreover, the granule diameter distribution curves of different starches and
the granule diameters of the same starch measured by different methods were analyzed. The results show that (1)
with the increase of starch slurry concentration, the granule diameter measured by FBRM first increases and then
decreases, and it reaches its maximum at a slurry concentration of 1% ; (2) the stimring rate slightly affects the
measurement of the granule diameter; (3) the granule diameter distribution becomes stable when ethanol and iso-
propanol with a concentration of lower than 50% , or glycerol with a concentration of higher than 75% , is used as
the medium; (4) the distribution curves of the granule diameter vary with the starch type; and (5) even for the
same starch granule, the measured diameter is inconstant due to different measurement methods.

Key words: FBRM; starch granule; granule diameter; granule diameter distribution; starch slurry concentration
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Physicochemical and Functional Properties of Polysaccharides
from Soybean Hull and Okara

Lai Fu-rao Wen Qi-biao Li Lin Wu Lei-yan Wu Hui Yu Yi-gang
(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, Guangdong, China)

Abstract; This paper deals with the physicochemical and functional properties of polysaccharides isolated from soy-
bean hull (SHP) and soybean okara (SOP). In the investigation, first, crude SHP and SOP were fractioned and
purified, and three purified fractions were obtained from SHP or SOP. Then, the physicochemical properties of the
two types of crude polysaccharides and the fractions were analyzed by means of GC and GPC, and the functional
properties of the samples were discussed by emulsifying and bile acid binding experiments. The results show that
SHP fractions are acid heteropolysaccharides without protein, the relative molecular mass of which is 45 ~ 150 ku,
while SOP fractions are glycosidoprotein with a relative molecular mass of 14 ~370ku; and that, as a water-soluble
polysaccharide with excellent functional properties, SOP is superior to SHP in terms of emulsifying performance and
in-vitro bile acid binding ability.

Key words: soybean hull; soybean okara; polysaccharide; physicochemical property; emulsifying property; in-
vitro bile acid binding
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