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KARATIR, SN oK T, e FLbE BT
PLAARE B2 0E o 2L R R | A 3R M A o S (M,
2.0x10°u F1 2.5%10* u) L H & | 55 [ Merck (Sig-
ma—Aldrich) 23 ] ; i 45 B8 i 1R b5 4 i |0 SO0 A
HESL (M, 7.0x10%,6.0x10%,5.0x10*,4.0x10* u A
1.0x10* u) . % S22 05 G-250 A i H A B S
Ea NN RR I N Y T E A
IR BR A s AWE | H S0 bR 5, B R R
7 BR2 A 5 4 BBERR UE S (M, 5.0x10° u) , Jb 5Tk
LR Y H ARG BR 2 w) Wi R, [ 2 48 1k 25K
RIARAT LB LR Wi T EE | H 3
S NS Rsls o TE 3 w1
12 REMBESESE

Dionex ICS 5000 & ¥ {4 {X Nicolet 5700
LT AN 6TEAL Varioskan Flash Z W REBEFR X , 35 F
Thermo Scientific 23 7 ; JSM=7610F 37 & %t 1 H,
BEAFRETEAL, HZK JEOL /A7) ; ARES-G2 Wi A8 X ,
% [E TA 2w ;HPSEC-MALLS {4 3% 2 4, %[
WYATT 2 7 ;E2695 W AH R 4t , 56 [ WATERS 22
A] ;GC-MS7890/7000 QQQ, 3£ Agilent B A
FRAT ALLO4 BT R, i iRe -6 M) 24U
#8723 ) ;Rotavapor R-220 SE BEF; 78 &AL, Hi+t
Buchi /A & ; Milli-Q 4l /K{X, & Millipore 2
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1) FURHRTAREE R AR AT IRRE SRR LA 1
8 MBI L TR 80 R 75% L B iR i 24 |,
BLERE BIEW, AR BN 75% T iR
B 24 h WAEDOVE  MET SRS AT IR R

2) 2R W LR CEER S KA AT
A, FERRIR L 1:31 A ZEIE K 75 CHEHL
PIYK, B 3.5 h, B0 (4 800 r/min, 10 min) , Y 4
VEW, WUE AR AT, PSRRI ARBL B
95% .1 1A R L EEAR T $0h 80%, T 4 Crk
FAFEULE R o B0 (4 800 r/min, S min) , YT TE K
B R L OB, R Sevag A 3 Ik,
5.0 (4 800 t/min, 10 min) Y8 FIE W, BEAR R AR
W 5% B A HLIER] 28 TRKGE T 3 d GE BT 4S
B4 r T B 8 000~14 000 u) , #4535 B e 4 4 1+,
M| KABITIRZHE (D. indusiata polysaccharide,
DIP),

3) ZWEslifl B BT Y 1 mg/mL #Y
P38 Z B0 WL, I A AR TR 200 0.05% 1t /55 i a—
TENTEE ARG W WAE 98 °CF B 30 min, B2 H1 &
FE A 0.025% A JNE F B, T 60 CHEf#E 30
min, 5 RS O BE T2 100 CLRHF
15 min fHEGR TG R E, S IMATK L
B, R RE 2 S BEAR B B0A 20% ,4.0 CRf i
12 h &%, B0 (10 000 r/min, 15 min) f& JTHENN K
SV EZE R LW, TE 4.0 CUKFR BT (B HTAS A
Sy F i 8 000~14 000 u)2 d J5 % T, TR £
BEINK 5255 (1.0 mg/mL) , IR BEDL &M R TR
R KBAT IS Z 0 (D. indusiata purified
polysaccharide , DIPP) .

1.4 WEHBNE

DA 2508 Ry b o 5, R T R 3 0 v A
Fralsl DU 03 & AR E A, 75 D i i
E B A s, SR AOAC % 996.11, ]
Megazyme VE #3245 I8 7] 65 0 5 0 by 2 4k
1.5 BYEARNE

B S mg ZHEHE i TR RE TR VKR S5 R )
HAhmA 0.5 mL 12 mol/L ¥ &% R it ¥ 5 min, 4k
ZLMA 2.5 mL Z8187K, 7F 100 CFilE 2 h 5%

A S0 mL HER B ZEBAKER, WS HET
0.22 wm /K R YEL, i ] Dionex ICS 5000 & T {4
ARG I JHL B 2

035 2 F . %A . CarboPacTM PA20 431
# (3 mmx150 mm,Dionex,CA) .CarboPac™ PA20
P4 (3 mmx30 mm, Dionex, CA) , #:1i& 30.0 °C,
1.6 BRI EIENE

AR B T, 7E TR b 5k
P ARA DB S R R Ja R A R 2r 40k
TEALAE 400~4 000 em™ 1 FEl R L0 MBI
1.7 SRR ~THEPE i 5B Bk & M B e BT
(HPSEC-MALLS) %> #7

Z 0 FH I s AR BE B 1.0 mg/mL 22874 W, 1 3
i 0.22 wm JEME, 15 B FFIAE S, R H HPSEC-
MALLS 738 #r . X35 €% R G AL A 2695 43 5 H
JG,MALLS Z & I #5 56 FH & 45 (36 [ Wyatt) it
TN O E RO AR T A (LS) . BB A 2
(DP) Fl7m 22K 45 (RT) .

k& F. ik kE . OHpak SB-G {344 (50
mm X 6.0 mm [.D., 10 pm) OHpak SB-806 HQ
(300 mm x 8.0 mm I.D., 13 um)#1 OHpak SB-804
HQ (300 mm x 8.0 mm I.D., 10 pm) ( H 4% Shodex
Denko A H]), WishtH:0.1 mol/L NaNO; AW (&
0.035% proclin 300)

1.8 HENLE GC-MSAUE

Z 7% Wang SEUSf L4k 7 v, 1 GC-MS
7890/7000 QQQ A&,

BE A SP™-2330 ms &40 H (30 mx0.25
mmx0.2 pm, & [E Merck Supelco) 7 #, HE 4
. FERE TTIRLE 250 °C, A FHEFR 7 . LA 2 °C/
min 3 E | ) 160 CH = 210 °C, F 5 C/min F+ iR
£ 240 °C, R FF 20 min; 2 FAEE X EI(70 kV);
MS 5 . m/z 35~400,

1.9 HEBRNE

HUZ WRE S 1 mg/mL B9 2B, T4
J B A A a3 i JSM-6701F % 3% & 5F
1 Hl HL B L5 e T SARRAIE
1.10 REHERME

B2 R 2 K i e, T 0 it 0 B0)
BN 0.1%,0.5% ,1.0% ,1.5% 1 2.0% 1) 2 B
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KABAT 35 B-F) A 25 M 45 A2 Fo I R MR 15

fdi J ARES-G2 it 22 A0 & WL FE J% . 7 2R L2 it
DX A 8 B 590 13 728 A DAy 2l 285450 S 0k 4 17 A8 (R A
Oscillatory Frequency £ 2 T il % 22 0% 7 Wk % 7
P,
1.11 HIES

Bl R 1 SPSS A AFHEAT ¢ 155, P<0.05 Oy 22
FAAGI AR,

A A 25 v R A 7K 0 PR 2 B A R O
5.6% , 2liAk 5 A5 B 24 50 15 R B LA 1.4% ., difk
Ja , KABAT R 28 DIPP A9 40 5 (b b 5 oph 41
B Gle B ) A5 B4R KA T, 85 1 0T R OE A %
HRE TR, DIP PR ETEHS N Gle, B 540
B Gal Man I GleA, #lifbf5 %] DIPP H LK
M%) Gle, £ W] DIPP & —Fh 4 R0 . KIBM#ILZE
R 1) B 2H B LR 2 W T e AR Y

o BEEENG 3¢ T L4535 — o 5 0 T VY 0
21 BUHR
X1 DIP#1 DIPP B&RMEAXR S D H (n=3, X=+85)
Table 1 Yield and chemical composition of DIP and DIPP(n=3, xXts)
. . . S 2 BRI %"
Fdn 4 AR iFE ANy R EE Y% & AR Y% )
Gal Gle Man GlcA
DIP 5.6 0.1 70.0 = 1.7 3.0 +0.3° 25.1+0.1° 0.3 £0.0° 55.0+0.1° 3.1+0.1* 2.7+ 1.7
DIPP 1.4+0.0 95.3+0.7" 1.8 04" 0.3+0.1° b 72.8 +0.5" b b

TE o= RATIE) 2 A5 5 (%) =2 Wl BT /T8 1 SE AR BB X 1005 " s B E A P S E A5 8 22 | 6] — SR R /NE 20k o) HAT 35 1k 22 5 (P<

0.05),

2.2 IAMRIES TR

1 J& DIPP MZLAMEIEEL, 72T 3 394 cm™
F1 2924 em™ BRI A IR S0 43 ) 2 F O—HL /) i 4
PR F C-H A 45 P 3l 5 | S 10200 33 2 Z 0 i
FRAE WG, 1 633 em™ &b A 456 7K 51 B I Ik
RN 1 430~1 200 em™ 78 Bl A I iC g 2 i O—H 742
YRS C-0 MM IR 5. 1076 em™ 40
P14 W WA e 2 Lk e B 1) il 4 1 2 5 A 92 896 em™!
Ak Y W ST U R B DIPP AR 1 SEAA 7R g A R, |
RS R DIPP J& HoA B F4  f1 nit g 47k
2.3 HPSEC-MALLS 4> #f 4 &

HPSEC-MALLS J&—F {8 5 | A3 2L 43 B 53
TR Z SHE AR, B 2 £ DIPP &3
— 5y L hE, 2 2 1 DIPP By IR 43.5% , 3%
Al e F S DIPP 4 F i K BB, S 80RE S
JEFAR Z2 4 Sy Wi B . DIPP (U E 4y T IR & N
2.8x10° u, 4> F B i 4 A #8748 (M, | M,=1.5) . TE7K
W, DIPP F5 PR A 1 094.3 mL/g, [ EL R IE
(R LLFTAT 95 Z B RR R 25 B ([m]=1 350.0 mL/g) %
AN e T AT AT 75 2 8 ([n]=10.9 mL/g) ™, 5
AT AT, DIPP & —Fh ¥ — 1k R K s 2 b
HA— 2Rk,

3394

1076
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1 DIPP L5 3k i% E
Fig.1 FT-IR spectrum of DIPP

1 1 1 L 1

15 20 25 30 35
fisf [

Time/min
E 2 DIPP R~HHEfE ik E

Fig.2 Size exclusion chromatogram of DIPP
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Table 2 Solution property of DIPP

=K F /% M,/g-mol™! M, /g mol™!

% ook 2 3

AR FF 2 (R,)/mm 45 AR ([n])/mL-g™!

43.5 2.8x10°

1.9x10° 1.5

76.7 1094.3

24 BREASWER

7 3y DIPP (1 W BRAL A BT 45 L, Wl 3 e 2 7Y
M T-Glep (29.8% ) ,1,3-Glep (42.6% ) F1 1,3,6—
Glep (27.8%) (XF R L2 R 2:3:2) ik — LBl 5
A 2 22 BH AR T 22 b 5 CF AT I8 g R bk
R TE Bl 7E Fc 7 100 G T 20 SR W 1) 45 4% £
Br 45 20 02 B AT (1-6) SCHER (1-3)-B-D-T
T, HBEEIL Glep—(1— . —3)-Glep—(1—>Fl—
3,6)-Glep—(1—M LR 1:1.54:0.99%, Wang
LM i A5 B A AT FR B R AE L B B
RBESL , Shi SFEALE BT TR 2 DL (1-6) Ky
THER a—(1—4) 7 B,
25 PHBEESWER

&l 3 42 DIPP By R TIE S, WAL 2 v VR 1
DIPP ) Z2 8 53 LV W (IR 89k [ % |, DIPP 2
PLIRERNE AT
26 HREMHER

4 2 AN [R e BE DIPP 3 UL %6 5 Al e 1
Al 45 R . DIPP A 85 VI AS 76 () fa #  Jg TR 4R
AR B 20 W B 3 R, R0 2R B Al i 2 v
SR, 5 LLFEAT IR 2 E A HL U AR A R BT Ao AT
(A HCN 0.5%) ,DIPP W6 E B o K, i X}

—=—0.1%

——0.5%

B

Viscosity/Pa-s™

10"

YY)k 3
Shear rate/l-s™

(a)

" " L " )
102 10" 10° 10' 10? 10°

%3 DIPP HEHEERELR
Table 3 Linkage patterns analysis of DIPP

R LR DIPP/%
T-Glep 29.8
1,3-Glep 426
1,3,6-Glep 27.8

(a)JK 2000 fi (b) it K 5000 %

E 3 DIPP W BIEE
Fig.3 SEM of DIPP

P ELAG AL S5 A8 0 7 o 2, SR 2 B 42—
O DIPP B 5800 0.19%HF | 26 R H 7 i v ot
(BRI (G7) S IFERL & (G ) & 28 L) 7
W E T ,DIPP B9 G HIRA KT 67, £
— 2 Y R RE

A B B B N - Do

PR
G'/Pa

=g ;
%E S s 8o FE L 0.1%G -~ 0.1%G"
e —+—0.5%G" > 0.5%G"
= g2 ——1.0%G"-> 1.0%G"

1.5%G" - 1.5%G"

——=20%G"-~ 2.0%G"

11 o' 10° 10 10
Angular frequency/rad-s™

(b)

4 REX DIPP RULFHE (a) FEE KM (b)HF M
Fig.4 Effect of concentration on apparent viscosity (a) and gel properties (b) of DIPP
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3 WitE4HEie

AT F5 v 4 B 4 Ak T 45 K 3 Pk 2 8% DIPP A
BEEWN ST, EEREERIEEAN T-Clap |
1,3-Glep i1 1,3,6-Glep , X 5 REHEA (1—
6) SHEM) (1—3)—B-D—7 M M5k F 24—
o, G5 ALV aE R W2 DIPP 2 —Fh B-4
Wi HPSEC-MALLS I 2 2B , DIPP (1 5844 2
B ([n]=1 094.3 mL/g) o 72X DIPP (14 i 22 P 1) Il
S I B HL B e i, LA 5 R e R, ik 5
S5, B LI, e B RIESY T
(18 18 R X L 6 B L S5 3 KB BB B R M 4T
Jo it A B AT, HL 286 B A B 2 PRI X R A 7 —
Sy FENVEE, T RS R SRR S
Oy F R OC R A R, 4y F D B g
5 1 i i T RE R B DIPP HA A
SRS EE R B K, ILAh, DIPP 1% Wt
vl i 5 AR A4 5, 1,3,6-CGlep I AETE
SRR R SRR 2R K T SR IRE A,
i Wl 11 7 e N R L L8 S M= R VA28
PR, HREA 9T

Zi b ik | DIPP J&—Fh g1 M, HA R
V14 280 RN — 2 1) LIS PR R . AR SE 25 R AT 3R B
IR BE R T RE NS RSB T W) A A SRR, AT
IR W T R A R G R
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Structural Characterization and Solution Properties of S—Glucan from Dictyophora indusiata

Wang Zhe, Yin Junyi, Nie Shaoping
(Nanchang University, State Key Laboratory of Food Science and Technology, Nanchang 330047)

Abstract B-glucan has a variety of physiological activities and good physiological functions. Dictyophora indusiata (Vent.
Pers.) Fisch. contains lots of B—glucan, while its structure and solution properties are not understood clearly. In this pa-
per, a water—soluble polysaccharide (DIPP) was extracted from D. indusiata. The physicochemical properties, structure
and solution properties of DIPP were characterized by acid hydrolysis, infrared spectrum, methylation, scanning electron
microscope  (SEM), high performance size exclusion chromatography multiangle laser light scattering (HPSEC-MALLS)
and theometer. The results showed that the weight average molecular mass of DIPP was 2.8x10°u, and only glucose was
detected. The sugar residues were T-Glap (29.8%), 1,3-Glep (42.6%) and 1,3,6-Glep (27.8%). The infrared spec-
trum showed that DIPP contained B-configuration. In dilute solution, DIPP had high intrinsic viscosity ([n]=1 094.3 mL/
g). The DIPP solution (0.5%) showed high viscosity and gel properties. In conclusion, DIPP is a B-glucan with high
viscosity. The results of this study can provide structure basis for the polysaccharide functional activity research and

product development.

Keywords Dictyophora indusiata; B-glucan; structure; solution property



