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[ Abstract | Objective; To separate and purificate homogeneous polysaccharides from Phellodendri
Amurensis Cortex and study the effect on proliferation function of mice spleen lymphocyte transformation. Method ;
The DEAE Cellulose 52, DEAE-Sepharose F. F and Sephacryl S-400 columns were used to separate and purificate
homogeneous polysaccharides and the monosaccharide composition and structure were preliminarily identificated by
periodate oxidation, smith degradation, methylation, IR, HPLC and GC-MS, and their effects on proliferation
function of mice spleen lymphocyte transformation were determinated by MTT. Result: The yield of crude
polysaccharide was 4% . Three homogeneous polysaccharides were separated and purificated (G1-G3), the yields
of purified polysaccharides were 6% , 9% , and 10% , espectively, which were identified as homogeneous
polysaccharides by HPLC. They mainly contained arabinose, rhamnose, galactose and galacturonic acid, the mole
ratios were 1: 1.06: 1.04:1.14 (G1), 1:1.27:1.10: 1.09 (G2) and 1:1.23:0.99:1.55 (G3), and the
homogeneous polysaccharides were able to inhibit the proliferation of lymphocytes induced by ConA. Conclusion :
The homogeneous polysaccharides contained arabinose, rhamnose, galactose and galacturonic acid, and showed
inhibit effect of cellular immunity, which established the experimental basis for the further study of the
polysaccharides.
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2695 B i 25 M AH 4 1% AL (36 B Waters 2 #] ),
752 AU AN-TT WA 560G B T (A B R A RS A
R D), FTIR-8400S BT AP A ( H A & HAT R
), 7890-5973C A i Ik FH A (35 [ Agillent 24
A ), FPA90CI™ fil FPC3500 # JIg ( Amberlite ),
DEAE Cellulose-52 ( Whatman ) , Sephacryl S-400 J% %j
B #F T10, T40, T110, T500, T2000 % %f B 5
(Pharmacia Co. ) ; ConA JJ G & 4 A, MTT 1 mp % |
DMSO % ( Sigma 2\ 7 ) 3 FBS I 4= Ifi iy , RPMI-1640
Fi 3R 255 (HyClone 24 A ) , 1-28 5 -3 - H1 35 -tk e 0
fii] (PMP ), HAb 32050 24 54 73 #r 4

KBS K A BB VLA i 3T AT Ak,
e R e TR R 24 R R 25 B IR O & AR H U8R
Y E N ZE T BHAE W) w5 BE Phellodendron amurense [
R
2 JiE
2.1 CHEMZHEM RIS st B ug B
B HSR T, VI 22 , 0700 ¢ H] 3 i 95% LB Il
JBEAR 3 UK, BRI 3 h, R G KT N 3 AR A RRUK
Ml SR 3 Yk, BE U 3 h, B 4, A BT,
BODAFUTTE , ULTE MK I e 7K s, W TR 43 00 Uk %
Ve G UTVE T 28 IR S, B A, 38 Hr Wk 4
T, sevage IEERE L U T AR G 28 30 g

KM ZHE 30 ¢ FLAL 3% ~5% KW, 23t
FPA9O(CL™ ) Al FPC3500(H ") & 7S MM g AE . 7
LA H,0,0.5,1 mol - L™" NaCl 1 2 ¥k i ¥, 75 £
Fr. A(9 g)f1 Fr. B(12 g) W44y,

Fr. A(9 g) %1 DEAE-Sepharose F. F &+,
Pl H,0,0.2 mol+ L™" NaCl /£ 2 3k fid % 73 %1 35k 15
G1', G2" W > ¥k i 24 4. G1', G2' 28 i Sephacryl
S-400EE i (4 35+ i — L alifk, 73 A5 3] G1(1.8 g)
I G2(2.7 ¢) o

Fr. B(12 g) Lk Cellulose DE-52 B F 38 i {1 %
HATRIA Ak, KK H,0,0.2,1 mol-L~" NaCl

PEATRE B VR, 75 % 0.2 mol - L™" NaCl 414y, 12 N
G3', G3'4 i3 DEAE-Sepharose F. F ¥ Ji 4 3% 44
Wt AT %4 B . L H,0,0.2,1 mol- L™" NaCl i
FERREE VR, L 0. 2 NaCl ¥ it i 32 22 52— A F= Y it
W 7334 5r G3(3.0 g)

ML T T A 2 M I - R v T A I AR e
UGt A5 - O R 2 ol R I i £k, S O R TR S 1Y R
A, 1 3 500 Da 137 # 5 76 28 1K B A 48 h, ik
45, UR T B & VEIR 2 43 .
2.2 4 fEUE Kooy FaillE ¥ G1,G2,G3 43
e il o 2 g L™ AYVE T, FH 0. 22 pum Gl L 8 RS 4o 0
PERE & AR B 3% R 48 20 pl, Shodex sugar KS-
805 + {47+ KS-G 5y &80 e ok 8 35 A%, It s AR
ik , AL 30 °C, W 0.8 mL-min ', AR &4
T, 4R vE 3 B2 o8 (T10, T40, T110, T500, T2000 ) A
PR B I 18] O 85 AR AR, 1gMw O 96 A8 AR 22 5 A HE it
S0 R P S X R VR, P R I -
MR b 52 o K 3 R S B 2 g- LTI
W, 7E 200 ~ 400 nm P K FHM, M ERBTTAH
HH
2.3 ZDAMGiE AT I HERES 2 mg 5 TR
KBr #K 100 mg {4 JE ), 7ELL AN AL 4 000 ~
400 cm " iT R LTAOEIEE S,
2.4 PMP FER{ATA 5 ROB AR 6385 5 B
2.4.1  WEWBYECH] bR v SORE T RE S A TC A -
QI E A (SE TR N o N SR N S 3
B AR E 4 1) 25 85 - 7K TG ) B B £ & By 1 mmol -
L™ WU

TR G P T R VR 1 T 1 < BT R AP L
W R o UM L FURE I 1R 2 B K
JRE M SR 5 mmol - L™ (AR £ BB X R 5
BUZ #4510 mL A1 2 mmol - L ™" i R 9 A5 1
2 mLiRA EAF S mL 1],
2.4.2  ZHERITRK R B R SIS FRIBOKS
ZW 10 mg, & T 10 mL LA, I A 2 mmol - L'
IR (TFA) ¥ 2 mL, fin a5 % &f, F 120 CK
fift 2 h, 5K M RE SV, A 2 mmol - L™ (8% 4
BRI 1 mL, A P i e 78 R AU 75 T,
HEZWIMANEE, HE TFA #ig e kB 5G]
KEFRKEHE MK ESRS S mL, &M
2.4.3  BUREXFR & RS SO 2 B8 K i RE SR
PMP i A A% BB G R 5 VR 80 TR & S X T
sl VA VR B8 2 W I 2K R VA TR 200 WL T 5.0 mL B
DR A BRI A 0.5 mol-L~" PMP HI A Wik
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100 pL,0.3 mol-L ™' NaOH %§% 200 wL,iR%),7E 70

C By KW N 60 min, B4 2 %R 5 H] 0.3 mol-

L™ 200 WL R BRI O SRR AL £ R

ISR 2 K, IR2), B0 (5 000 remin ' ,3 min) ,

F B AR B = AP BRI L R IRA L B D T T e e e T e

(5000 r-min~",3 min) , B¢ 3%, 1 0. 45 wm HFLIE
R g, &

2.4.4 (i F DIKMA Diamonsil ODS & i fi:
(4.6 mm x250 mm,5 pm) , i S AH O -8 R £ 2 vh
VR (7.4:82.6) ,4E1E 30 °C, ¥ 1.0 mL-min ',
M 245 nm, FEFEE 10 L,

2.5 Concanavalin A ( ConA) iFE 5 (9 /N ¥ 40 Jifg 33
FESC 2 BEOSCHR [ 11 ] 5 vk i AR TRtk O 48 1 A2k i
WOIEM " 96 FLKE IR M, B ALK U AR E R
1 x10° 4>/mL (975 UG 40 i 2 % 100 L, & RPMI-
1640 %5 (1 %F B8 T ConA 20 A1, & FL A CAK [R] #i B i
[ 22 BE 7% W (RPMI-1640 15 5% W I i ) 100 wL, £ m
A ConA i 2 i 5 mg- L™", 4N B¢ 1% 4
ML, TETE 5% CO, $5 3461 37 CHEFE 44 h,
FEALIMAS g- LBy MTT BEBREE 2% th il 10 wL, 4k 2k
Kige 4 h, BinA ZH LA 100 WL, T 45 5 2
R AER 10 min, 45 5 720 B . T EFFRL 1
492 nm AEPWE O RE . PR AR R LA & £ 5 FoR AL I
LSRR A

3 #£R

3.1 ZWEM o Eaift BB R 95% LW Rl
Ik 2 /0N B 0 55 2 file 78 2R ) R T IS RN A A i R S
3, LB PR 1 K . £ BE R IS 1Y Ak i 42
1% 25 9 P I T 5 AR A5 DL 22 0 Ry 32 B 0 i) BT
W, AR R 4.3% . B8 TS
FIEE IE 3k U8 €533 2 4k J5 AR 34 G1,G2,G3 3 #rjr+
WO R — 20, LR 1~ 3, 5 0 B
LW 6% ,9% ,10% |,

1 G1 Sephacryl S-400 i B4 24 ph 4
Fig.1 Elution profile of G1 on Sephacryl S-400 column
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Wil 282K By L R ik DM 5 , o AR 0 B > 90% ,280 nm

A BEA BEAMBOIE, FEA R S o 2 A I i v
. 46 -

wES

E 2 G2 Sephacryl S-400 i i 4 2 ph 4
Fig.2 Elution profile of G-2 on Sephacryl S-400 column
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Fig.3 Elution profile of G-3 on DEAE-Sepharose F. F column
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(1:1.27:1.10:1.09) ,G3(1:1.23:0.99: 1.55) , % &
TR AW, G PP A e O iR e T A 3 AR
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3.5 ConA i/ UL AH ff 4% 58 S5 5 ConA 4
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Fig. 4 IR absorption curve of the three Kkinds purified

polysaccharide

AT R, BRI R IFH 3 M2 AL
MR G < G2 < G3, KUK HHM 3 Fli Yy
ZBEXS ConA 5 A /N B IR L 40 D 1A A1 384 50 A7
HWAMREIE . WK 1,

F1 XEBEMESEINNREAMREENZIN (2 £5,0=10)
Table 1 Effect of polysaccharide on the splenocyte proliferation of

mouse (x +s,n=10)

2 53] H 4/ mg- L~ A

2 - 0.443 £0.021

ConA - 0.543 £0. 034"

Gl 25 0. 506 +0. 027
100 0. 464 0. 022%
200 0.380 0. 029"

G2 25 0.512 £0.019
100 0.456 £0.016%
200 0.367 £0. 028"

G3 25 0. 544 =0. 031
100 0. 443 0. 025%
200 0.346 0. 022%

B 5 FTALILEE P <0.01:%) SRR P <0.05: SH
R P <0.01,
4 ZE5itie

AT IE T 5% B 20 10 0 1 Al AL I X ik

AT T Asi 4R 42 9 A2 3 PR F 5, 45 2R
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Fig.5 HPLC analysis of PMP derivatives of purified polysaccharide

MOCE A S 2 M rh A s a5 8] 3 Fhy— 2% GI,
G2,G3, 705 i W) 6% ,9% ,10% ,3 Fh Z HEHY
FERZ A G B WA 25% , 1F 2y B a4k W e A
75% B D P AT RE 2 OC B A 24 F B AL O B3k
AR R R BRI, = BOC B 20 9 A
XF o3 B i B R (> 200 J7 Da) KRR 25, %
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J Gl (1:1.06:1.04:1.14), G2 (1:1.27: 1. 10
1.09),G3 (1:1.23:0.99: 1.55) , 5 &7 fuf 42 119 % 4
B3 Rl —ZBEXE ConA 755 A4 /)N LU 40 o A b 38
A ELAT 0 3 B R R B8 O O AT 220 BT e o A
L B 8 0 ) T R e E I DI BE . ConA i T /D
BB bR £ 2400 B 1) 344 5 B 7 A Ry A I ML 200 it
RETIRE R F8 b 2 — , W 5% 3R B 52 ) 22 0 M 7 R R
HVFZ , WA 2L R AT o3 i B 3 3% 32 7 =
BEEE MBI ZE | LB 0, G3 Z08H 1w M 4 0l 1Y 15
P, HHCEZUB R R & S AR X R 2 18 s 2 UM R R
TRSENZMWAEEDIN LR, LCENERZ
BN A & A0 Dy s, A W i S A o — LA
SR SR O T R ) 25 %0 o L A, X HE R A IS 1 ) BF
WL T EYMER S L. BRI AR RN
KM SRR HA WA WIS 2025,
Xk B — A UL T X 2 G EE R 2 80 T
FEREA TN RCE A, R A BT & ) FH OG 8R 24 A 41
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