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[(WE] B RSB NS ST 50 5, 675 5845 G043 %8 TR bk T 48 38 58 0 0V 0, R s s e . ik
PR Q-B I WEEE I ( Q-Sepharose FF) {6t A 2 2 Wi 4T 50 %, 6 7K A1 0. 4 mol- L™ " NaCl ¥ W BE it , K6 A 5 220543 i
SRR E 220, TN TR MR U 0 ~ 0.4 mol- L™ NaCl ¥ We B, 45 B AS 6] 09 2 4% o BC/IN BR B 1) 4% 16t ok 10 200 i, 9 3 /)N
B IhK L 40 M0 25 1 28 3.0 x 10°/mL, KR S IR A4 3450, IR 3 48 h, % 8845 40 R [ Wk ¥ (25,50,100,200,400 mg- L") %t it itk
EX% 401 i 5 5 ) SRS A . 45 R 2 AN GP 14342454 31 GPN il GPA, GPA 4> %% J5 13 %] GPA-1,GPA-2,GPA-3 il GPA-4, GP,GPA,
GPN,GPA-2,GPA-3 1 GPA-4 i It yh = 4 it 134 %t 45 L A5 412 16 1 FH , G 8 o 38t 8 %43 1 1..073,1.082,1. 119, 1. 101, 1. 102
#1.296, GPA,GPA-2,GPA-3 1 GPA-4 [y il SV FF 57 Bfi 25 Wk 110 33 Jim 77T 34 5% 5 PN i 25 ¥k B 1% 38 Jim 2 6 /B R L35 , 7E R F
100 mg- L~ [ S22 BI04 A, EL ol 0 0 400 10 PR A R o GPA-T oF I b [ 200 60ty 3 0 EL 7 400 440 00 AT, L e R 44 10 A
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[ Abstract | Objective: Fractionation of ginseng polysaccharides were done by column chromatographic,
and study the stimulation of collected fractions on proliferation of spleen lymphocyte to find out the active fractions.
Method : Fractionation of ginseng polysaccharides was done by Q-Sepharose FF, separated GP into neutral
polysaccharide and acidic polysaccharide with water and 0.4 mol-L ™' NaCl as eluents, then separated GPA into
several fractions with 0-0. 4 mol-L ™' NaCl as eluents. Spleen lymphocytes of mice was isolated and adjusted the
spleen lymphocytes concentration to 3. 0 x 10°/mL, added sample and incubated for 48 h, the stimulation of each
fractions with different concentration (25, 50, 100, 200, 400 mg - L") on proliferation of spleen lymphocyte
was observed. Result: Obtained GPN and GPA from GP, separate GPA into GPA-1, GPA-2, GPA-3 and GPA-
4. GP, GPA, GPN, GPA-2, GPA-3 and GPA-4 had the promoting function on proliferation of spleen
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lymphocyte, their biggest stimulating indexes were 1.073, 1.082, 1.119, 1.101, 1.102 and 1.296. The
effects of GPA, GPA-2, GPA-3 and GPA-4 enhanced along with the increasing of concentration; with the

increasing of concentration, the promoting action of GPN was reduced, when the concentration was over 100 mg-

L~', inhibition was found, and with the increasing of concentration, the inhibition became stronger. GPA-1 had

suppression inhibitory effects on proliferation of spleen lymphocyte, and with the increasing of concentration, the

inhibition became stronger. Conclusion; Different polysaccharide acid were separated from GP with Q-Sepharose

FF. Fractionations of ginseng polysaccharides have different promoting function on proliferation of spleen

lymphocyte, and GPA-4 had the strongest effect.
[ Key words |

ANZHIMFHEY NS0 TR MR, B g
RAPTC I K T 4D 4 il A2 e R I 22 A4 2
fife . ASZHRIAS TR EERSZ—, B
AR e P P R A
F 2GS PERR O £ R M A S 2 . 2
Rt nJ5vE EEAA LRI R R UIE AR
Brid (B T AR e e a6 AR ST SR H P Q-
BUIR EBE I ( Q-Sepharose FIF) [ g 1 22 # (8 335 X A
Z 2R AN R R 1 W 22 88 BEAT 0 9, 9F R FH AR S
el L 7 L 241 5 1) S, X N 2 2 e & RO
oG VR BEAT WD 5 88 LA 4% G043 % MLk T2 4
S FE B R EAE 4R BAT S v PR R AR AL
1 ##

1.1 Z5# A2 Panax ginseng C. A. Mey. , ;=i h
RIS , S VLI B 2 25 JRe A A7 BR 2% W) 5= S AT
25 il 38 5 O T

1.2 {%%% Q-Sepharose Fast FLow 43 #f 4l ( | i IR
AP R R A, UV-2401PC 585k 73 0 8
HCHARBEAFR) ,LC20A WA ARG ( HA R H
AH]) ,RID-10A 7R ZHrek il gy (HABHAHR),
AWH-15 (AW ) H 7KF (RIS AL Al A PR A
#]),BP211D L T K (f# [# Sartorius 23 #] ) , KQ-
SO00DE %47 88 75 il 1 vk 2% (B L Tl A A3 A0 A3 BR
AW B TE IR K B HH-A (AR g A R A
A]) , TDL-5-A B0l ( F i 22 52 R AL AR T i3 )
DHG-9143BS- I 7 i $A4 5 3 3850 KT 8 A48 (138 37
BEJT e R 35 AT PR 23 7)) |, Lyo-0. 2 Y FLA5 V8 Uk T
ML EHERE e BHCA R A ) A 5k 680 R bRAY,
BEHTAE (I A YR A R ) 8RR A X O
T 3 500),

L3 50 D-Jook 450 ([ 25 0 A A
JE JIT,dit*5 110833-200503 ) , D-2- FLHE e IR | [H] 5% 5&
AR MTT  J] 5235 1 (ConA ), (¥ 43 Hr 4, Sigma
sl ) ,RPMIT640 85323 (Gibeo 28 H]) , 4 1LE H &

ginseng polysaccharides; Q-Sepharose FF; spleen lymphocyte

F1 (AMRESCO A&, £ , % Sl i G-250
(Fluka #7532 ) | 40 g 38 58 K 20 B 25 7 46 0 L 54
& (CCK-8, B RAAL TRHEAT R A L), oA 355
120 o3 b (rg Ak 2= iR A BRA | o

1.4 ¥ ICR /NEL, W3 9, 7 W HiE % SCXR
(75)2007-0001 , 1475 M 2 52 56 sh 4 oo 243t

2 Hik

2.1 AZZHEMHIS RIRASZ M 3 kg, Nl
A 15 ff 57K, 100 °C 7K i ] B2 B 3 9k, Bk 3 ho
B, A I UE W, UEW 5 000 remin ' B0 10 min, B
FVEW N 95% £ T E B REAR R Sy BOh T5% |, BT
TR, hUE, DTV I TE K B TR L £ Bk e U
TR BN A S HLZ 0. HLZ B 20 f5 2 28 18 K%
fi#t , Sevag VG, B0 (10 000 r-min "', 10 min) ,
U 9 TR0 e A, B DL, DL VE AR IR TG K S E (TR
i L BEGE S, T, 1B NS Z W5 (GP)

2.2 ZWEIE Tk

2.2.1 XTHEHEBEHEES BOHERTREEEDR
D-TC /KA 2 f %5 B8 5 10 mg, & 100 mL &3,
ZENR K I R 45, WD 100 mg - L1 A A% 45 T
#Hlo

2.2.2 FEREWEA K EKRIAS M Z 6
10 mg, & 100 mL I b 25, BE g 100 mg- L' 1Y
FE SRR, A o

2.2.3  BEARAEMIA A HIE R B I BOM BRI
0.1,0.2,0.4,0.6,0.8,1.0 mL TEIEXE Nz
KA R 1.0 mL, il 6% AR 1. 0 mL F1v i iR
5.0 mL,#:4), B K% 15 min, & T kK 10 min,
ZE IR CE 15 min, F 490 nm LI E KGR (A) DL A
R AR HEE (C) A bR, el dn it 4 o A5 1A
A4 F:Y =9.606 14X —0.013 15(r =0.999 89) ,
G LA AT AE 10,022 ~ 100.22 mg- L' &
R4,
2.2.4

K R RO R 1. 0 mL TR
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FERRAF TP, 4 2. 2.3 TN 5 9k I s W O B B
6 ¥ ,RSD 0.103% ,
2.2.5 fREME R SEBCREMEM 1.0 mL T H
IR, He 20203 TR J7 k0 E WO B BEB% 30 min
Mz 1 %, RSD 0.807% . Ui BAKESL#E 3 h N R FF
2.2.6 EEME HMEEBREMEW 1.0 mL T HIE
WE P, A7 6 4y, #% 2.2.3 W F L E A,
RSD 1. 636% .
2.2.7 RN RS ORI 0. 5 mL T
H I T, P47 6 43, 43 B A 5 T 0.5 mL #
an VPR Y 0.5, 1, 1.5 A5 Y Jo oK A A 0,
JKAME 1.0 mL, 4% 2. 2.3 R 70058 A, 5 ik
K OEHE % R 100. 84% ,RSD 1.902%
2.2.8 HMESTPEZBESEOIE RS FRIBCRE Gl
L B0 AR RV B 100 mg - LR BE VA R, B
TR 1.0 mL, 3¢ 2. 2.3 TR vkl sE A,
2.3 BEEERRI 2
2.3.1 XPMSEWE S WTEREEEWN D-EIL
BT TR X B 10 mg 5 %5 FROE , & 100 mL S,
TN ZE 4 KV A8 5 52 4%, T A 100 mg - L™ 4 6 45 T,
.
2.3.2 MEMBEWEE O KEWRBRASMHZ M
20 mg, & 100 mL & 5 %5, Fd i 200 mg- L' fY
fitt & W, &5 H o
2.3.3 BEREMRbRUEMD LW AT KT B IBOS IR
VW 0.1,0.2,0.4,0.6,0.8,1.0 mL FH3ER45
JNZEEZK AN 2 1.0 mL, K 7K ¥ o g o iR -k
BRIR VW 6. 0 mL, $25], Wk /K VA 6 min, il 2 %, N
[E] 2 FL R 80 wL, #24), JUE 30 min, T 525 nm Abi
FEALLA Y AR MR BE C O R AR A, 22 B o it
2, 1819 .Y =11.703 650X - 0.025 78 (r=
0.999 27), #5 H F W, D->F: 3L B B W2 7 9. 844 ~
98.44 mg-L ™' IER R BT,
2.3.4 MEE KEZBOTRBBER L0 mL TH
FERAE 4 2. 3.3 T N2 ik Ab B I E 6
¥ ,RSD 0. 100% .
2.3.5 faEM RISV 1.0 mL T HIE
WA, 2,303 TR g kAL B, & BR 20 min
M 5E — Y ,RSD 0.436% , 45 R X IRESTE 2 h IR
FRERE o
2.3.6 HEM KERBEMEWR 1.0 mL FHIE
WA, AT 6 4y, # 2.3.3 TR I 2 5k ab B,
RSD 1.998% |
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2.3.7 JmEEIICEE RSB G URE VAW 0.5 mL F
IR P47 6 4y, 43 B AAR Y T 0.5 mL £
VAR OB R R i Y 0.5, 1, 1.5 51 D-F LB
BEWR , /KA E 1.0 mL, % 2.3.3 T F 5 kil 2 A,
A ER S R Z 99.33% ,RSD 1.825%
2.3.8  FESLCPOMERE IR SR E RSB FRIORE S
3 I, 0 e Ol 200 mg - LT RE S,
B MM 1.0 mL, 3% 2.3.3 TR )y sl E A,

2.4 ASZHWNS9 FRELGP 4.8 g, Nl it 7818
K T BT B MR B Ry 50 g+ L7 B 2 HIA TR, B0
(10 000 r-min "' ,6 min) , B I & W 47 Q-Sepharose
FF (A35 3 %% AR A 2848 K 71 0. 4 mol - L™" NaCl %
WUEIE e 2.2 T kil e 20 & i 4% 2.3 R
735 D 7 W T TR B A, 3 ol ACAR AN [ ) O B 0 i
Br o KBRS 4, i 45 4 GPN,0.4 mol - L™
NaCl % Ve 5y , i 450 GPA, P2 W 1,

[ —+—490nm

—=—525nm

1
C/mg-L
O N W H UK N 0

10 15 20 25 30 35 40
BH

'
—

r
ot
W

E1 GP Bz

FREL GPA 500 mg Jill ik 8 2% 18 7K ¥ i, C %0 1
e g 100 g+ L7 9 Z2B5 9L, 250 (10 000 remin ™',
6 min) , B0 F V5 W& 3£ 47 Q-Sepharose FF {43 4> 2% , K
WH0~0.4 mol-L™" NaCl ¥ Wi VeI, % 2.2 i F )y
P E WA L 203 TR O R I E R S
53 W B AN TR) 1 Ok 0 375 A, R T kI it 2 DL
K2,

0.7 1 GPA-1

©01L0 10 20 30 40 5 60 70 80
B

B2 GPA BERighs
2.5 JEUKEL AN MO MG A NG PR LB SR R R ik
/NI LA . A RPMI 1640 5% 42 55 3% W
TN B B A R R % 3.0 x 10° - mL ™', F 96
FL A0 e 855 5% M B L0 40 = v 100 L, i AR
100 wL, )% ConA XfMRFL (5 mg-L™") ,LPS Xf B £L
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(10 mg-L™") Fias (A AL, W % 5 A&
LR G SIS S WA F 48 h, I FRG AT 4 h
HALIA MTT(S5 g+ L") 10 L, i B 1R g4 b 4k
ZeEH 4 h, F IR G IR A S TR AR AL 490 nm
ab A

TSR = A/ A i
2.6 GEilJrik N SPSS 19. 0 B Xk OEEE (A)
HEAT AL BE RS R R« =5 Fom, 22 40804 T 4%
KI5 2200 B, WAL ) FEBR D o A 46, AP <0. 05
hESA G FE L
3 #8
3.1 AL GP £ Q-Sepharose FF {1 i
A3, FZE 18K A 0. 4 mol - L™" NaCl S W VeI )5 T

BB ST 1A, K VE By, 4 44l GPN;
0.4 mol-L~" NaCl & W e 2 5%, fiv 4 GPA, ¥k
+ /514 GPN 2.06 ¢,GPA 1.16 g, GPA 0 ~0.4
mol+L™" NaCl ¥ ¥ U Bt , 15 51 4 A% 4%, /K Uk Jii 2%
% A4 R GPA-1; 0.1 mol- L™ NaCl ¥ Wi Uk I 9%
Sy £k GPA-2; 0.2 mol- L™" NaCl ¥ % ¥k i 2%
Sy w4 GPA-3; 0.3 mol- L' NaCl ¥ W V& i 4%
Sy, in 4 GPA4 ., T 515 GPA-1 63.5 mg, GPA-
2 58.0 mg,GPA-3 140. 1 mg,GPA-4 81.8 mg,

3.2 BYrWZHE S AR SR % 2.2
2.3 W F Jy kil % GP, GPN, GPA, GPA-1, GPA-2,
GPA-3 Hl GPA-4 [ ZHEFIREIE IR & it . IR 1,

1 ASSHEEEINESHENERESS %
E2 2 kS GP GPN GPA GPA-1 GPA-2 GPA-3 GPA-4
LW 59.15 85.05 40.33 74.97 41.52 37.73 32.91
PHEER & & 12. 85 - 31.85 2.88 49. 82 57.57

3.3 GP AN B0k O 40 M B B E P — RSk
i S 4 Be 96 FLAH MBS FR 4, GP 7E 25 ~ 400 mg-
L~ LA 8 AR O 6 R 1 A T R 1
I % e B B R NS AL R T R, WL 2. GP 43418
#(¥) GPN 7E 25 mg- L ™" WF HL A5 B3 0 S 1E 1T, B %
Vi B F 3 R 3V RS L 76 K T 100 mg - LT R
S0 R L A R A, 0 A0 R, L3 S
GPA 7E 100 ~400 mg- L ™" fit % i 3 1 bk [0 240 i 119 434
B, LB e JBE A 8 A, 00 9 T T 9 R L 7E 400
mg- L~ B A 5 R . 7E 25 ~400 mg L',
GPN e K5 % 1. 119, 8 T GP Hil GPA 1y
#x2 GP,GPA Pk B RS AEM N (x +5,n=5)

215 JBR LR /mg L7 A il 48 B
2 - 0.567 £0. 034 -
ConA 5 0. 667 £0. 008% 1.178
LPS 10 0.814 +0. 026% 1.437
GP 25 0. 608 0. 021 1.073
50 0. 603 = 0. 021 1. 064
100 0. 598 0. 027 1. 055
200 0. 607 +0. 023 1.072
400 0. 604 +0.017 1. 066
GPA 25 0.557 0. 012 0. 983
50 0.538 +0. 026 0. 949
100 0.588 +0.012 1.037
200 0.590 +0. 012 1.042

e RO ke & 1. 073 A1 1,082,

H1 GPA 4} %% 75 #| i GPA-1, GPA-2, GPA-3 #iI
GPA-4 4 %4y ft,GPA-1 £ 25 ~400 mg- L~ & Bl
SRR, L BE A, 00 11 R, L3R 3

GPA-2 7£ 200 ~ 400 mg- L' JFLA5 0 i Jt bk £ 248
i ) T e B8 ORI 354 A B i 5 GPA-3 AN
GPA-4 7 25 ~ 400 mg- L™ 7 HA7 1] 3 1 bk L2 200 g
S TR AP R A e R A B R AR G i A A )
WS, GPA4 By E 58 T GPA-3, GPA-3 B/ H
T GPA, 7E 25 ~400 mg-L™', GPA-4 ) 45 Kl
AR KO 1.296, 5 T GPA-3 FI GPA-2 ) f5e K
REILF 4,

%3 GPA,GPA-1,GPA-2 B B MAIEBEM I (v £5,n=5)

21 51 Jo Rk B /mg - L A DR EiR o
2= - 0. 608 0. 032 -
ConA 5 0. 688 0. 038% 1. 131
LPS 10 0.810 0. 030% 1.331
GPA 400 0. 658 £0. 009" 1. 082
GPA-1 25 0.584 £0.037 0.961
50 0.568 0. 022 0.934
100 0.553 £0.018 0.909
200 0.531 £0.016 0.873
400 0.511 =0. 025 0. 841
GPA-2 25 0. 459 0. 020 0.754
50 0.576 £0.010 0. 947
100 0.536 0. 015 0. 881
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%4 GPA-2,GPA-3,GPA-4 X E
RIS TE AN (2 25,0 =5)

20 51 JBR B /mg- L7 A L B
=] - 0.541 +0. 023 -
ConA 5 0. 630 0. 027% 1.165
LPS 10 0.756 0. 046% 1.399
GPA-2 200 0.588 £0.017% 1.088
400 0.595 0. 022% 1. 101
GPA-3 25 0.555 +0.015 1. 027
50 0.558 +0. 023 1.031
100 0.565 +0.016 1. 044
200 0.567 +0.013 1. 048
400 0.596 +0.018% 1.102
GPA4 25 0.552 0. 015 1.021
50 0.559 +0. 024 1.033

£S5 GPA4,GPN xip8 ik BAMEBEM M (x £5,n=5)

W /mg- L A L 5L

= - 0. 469 +0. 050
ConA 5 0.581 £0.071" 1. 240
LPS 10 0.733 0. 062% 1.565
GPA4 100 0.570 £0. 057" 1.216
200 0.595 0. 032% 1.270
400 0. 607 £0. 0367 1.296
GPN 25 0.524 £0.018" 1.119
50 0. 500 =0. 026 1. 068
100 0.481 +0.014 1.026
200 0.447 +0.018 0.954
400 0. 444 £0.036 0. 947

g E A Y P<0.05,2P<0.01,
4 itig
S5 e KR 0.4 mol - L™" NaCl ¥ ¥ kit
3] 2 A2 55 GPN Hl GPA K Uk L 4% 7> GPN A%
A BERERR , Ry P PR ;0. 4 mol - L™ NaCl 5 ¥ 1k Jid 2%
5r GPA & A WEBE TR, N R £ #. GPA #f | Q-
Sepharose FF i , fK X 0 ~0. 4 mol - L' NaCl ¥
WVE L, 15 2 R VA [F] 1 4 9043 : GPA-1, GPA-2,
GPA-3 #I GPA4, Wi W MR & & MK K 1 . Q-
Sepharose FF {8, 1i% 1] 44 AN [ {8 P (19 22 0 12 9% 73 5,
B 7 R M 700 8 e B B0 084 R, TR T O T R R T Ok
GPN 7EAIR ik 5 iy 52 30 1 o A 03 4 L GPA
T fr VR B I 52 B R ) SRV L GP TR AUk &
0 Bl X BAT RE F , GPN ) 5 R 46 8 T
GP H1 GPA {4 fe K 00 3 48 . Mtk w] DL i3E GP,
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GPN,GPA ¥4 HA il G bk T2 40 i 3 FE i AR T, 2

A5 R B e BE R[] 5 78 25 ~ 400 mg- L™ GPN 1

FH3%F GP F1l GPA, M GPA Hi43 1551y 4 A% 4y

th,GPA-3 fl GPA-4 7E 25 ~400 mg- L ™" XF JJg ik 28 4

L 3 5E 1 ELAT R S, UBEEE R 7 i f = 19 GPA-

4 1l deoit s GPA-2 A vy ok 2 N 0 BV T 9% T GPA-

3 TEAR A B i A ELA AT 5 GPA-T A BLA 3

YERT . HEBE NS SORE R 25 A 90 00 d ORI cHis 2, HE

K/NK GPA4 (1.296) > GPN(1.119) > GPA-3

(1.102) > GPA-2(1.101) > GPA(1.082) > GP

(1.073) > GPA-1(0.961) ,7F 25 ~400 mg-L "X JL,

Ao LA GPA-4 S I ik B 240 JH 496 5 % R % A

5,

AT LA 1, NS S NS 208 i b vl
FIR MR TG 22 2L I ) 25 AT, REAS [) 2 52 ) ) 3
JL TR [ A M3 5, B N 2 2 LR 22 0y B RE
VBT s A0 25 903 W AR ] SO B s i R 6], Al e 2 i T
FLEE 0 25 (8] K G2 1 A [6] T 3 B, 9% HE 5t PR I8 A
Tt F5E
[ &% k]
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