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Isolation and purificﬁtion of polysaccharides from transgenic crown gall cultures
of Panax quinquefolium
CHEN Min-qing, YU Rong-min
{College of Pharmacy, Jinan University, Guangzhou 510632, China)

Abstract; Objective To investigate the polysaccharides constituents from the transgenic crown gall
cultures of Panax quinguefolium. Methods The crude polysaccharides PPQ50 and PPQ70 were extracted
by water-ethanol method from the crown gall of P. quinquefolium. Four polysaccharides, named PPQS50-
1, PPQ50-2, PPQ70-1, and PQ70-2, were isolated and purified by DEAE Sepharose and Sephacry $-100
column chromatography. Results The homogeneity of four polysaccharides was examined by gel chro-
matography and polarimetry. Their molecular weights were determined by gel filtration chromatography. -
They were 4. 7% 10%, 2.9X10°, 7.5X10%, and 1. 3X10°, respectively. The sugar composition was ana-
lyzed by HPLC. The polysaccharides are mainly composed of neutral sugar particularly of D-glucose. The
structure elucidation of PPQ50-2 was also supported by 'H-NMR and “C-NMR spectroscopy. Conclusion
All of the four polysaccharides are first isolated and purified from the transgenic crown gail cultures of P.
quingue folium. The result shows the PPQ50-2 and PPQ70-2 are both glucans.

Key words; transgenic Panax quinguefolium L. 3 crown gall; polysaccharides; isolation; purification
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EER EHLENEERERDY, WERAEE 5K
HEVBHEAERDD, BERRBRESEER
B8,5~6 FA AL HAXSHH T IHIEN R
BHMMEEH.

T ¥ & £ ¥ (polysaccharide from Panaz quin-
quefolium ,PPQ) . T ¥ £ B # (Panarx quinquefoli-

wm saponin, PQS) X B S E F AN MG SABE

B ERBF R MR M &R, 10 PPQ % SR8 BERE
(cyclophosphamide ,CY ) B 3 &9 #F /8 11 13 48 B o b
HRRRPER,EER CY EATH R R . JER
FREERMEE¥REEETIARRRAKESR
M EFE B I RN EREE AR ER S
BRI, R R B b 3R, B —
ERBAXREY., FAREERSRLPHERR
B o % S B /s LA W L B P P PT LSBT IR A5, 1B
AUEHFED HENATEVENRE HEET
BERTHEHFIEFRBMTDESIBEASPER
MRS, Hop 7 B & R R FF B 89 Ri R A0 AR
BRAES Ti RESAEREEES T MERE
HEEBTEATR LG AEDRIEE e
FRTHENEE, REAAYSSRANER LY
BEARANEC AT RAET TRELD
R BREESEBASERUTEHEOERN
ARME FZEENHIHEN L REREER
HEEEAAD A ERANT NI BALEYS S
H3H, :

1 HEmus

REANESERARHANRARETHE,
FoEBERARBEETEC.EEELESAES
2.0 ERAN HEEERENLEREE K
R HRER,

TDL80—2B Bf.L#ls N—1000 Je % #% & N OR
HEAWA: B HE TR R FF Heto MAXL-
DRYPLUS);UV—2450 % # 7 4+ X B (A
FE ) L LA 4 6B (X (B Bruker IFS-
55); Agilent 1100 Series 3 ¥ H f13E4% 71 Agilent
Chemical Station(3 & Agilent 48] ); WZZ—2S §
RECEBDHEELNRE ) EELER@ER
Bruker Advance 400 MHz),

D-HEE. L-RESE. L-FAAE. D-EEEA
D-Af 0% E Sigma 44875 ; DEAE Sepharose
FF.Sephacryl 8-100,Sephadex G-200,Sephacryl S-
300HR FIIE & # B ¥ 1 A I Pharmacia £ F) 7=
i REERERE Tios Taos Too Hl Tsmﬁ%iﬁ Farco

Chemical 7= & ; BoAts 350 27 20 B = A 4

2 RBAHE

2.1 ZWERR.TRAOAYSEEAL A EOH K
HEyEﬁﬁEﬁﬂ*ﬁﬂ-ﬁﬂ,ﬁﬁm Sevas %%
EO BREOGHNERNZBEABRSH N 50%,
Bl DRGSR SE TR, §EE5PPQS0. L
WMZEEE RPN 70%, B0 B EEE,
#ik TR B EE 8 PPQTO,

2.2 ZRESEEET . BFERaE. R
DEAE Sepharose FF, i@ K HkZ i, 1t
¥ BETH. EHE 40cmX2.6 om. B
BEHRELHED 150 mg, 2 ml EREE,
¥, BB 1. 0 moL/L NaCl ¥ ¥, Tris-HCI(pH
TORPER,% 500 mL, EVEEEER. SRR
B:0.8 mL/min, BEBHEEE.8 mL, 8 it
H WL BT 1R BB : Sephacryl S-100, H:3
#:70 mmX 1.5 cm, FE& R RRHER 10 mg, 5
F1mL #EB\Akd, LR, 5H®.ZB8K,0 1 mol/
L NaCl 3. AFRE 0.3 mL/min; I EK
HImL. BT . XR-HM%. KEHELEH
BRGTH. RNUFE X8 -FME - RS
C.1mL FRAEHL 0.1 ml BEAESE) . MA
0.2mL 50 KBS 5, REMA 1 mL ¥
KL ES, ERAE 30 min, 7 490 nm F K 4T
BXE. LESHBEAELHERAR, HERY
E:dioh il Rl e 3 S

2.3 BEHNEEREAEREE

2.3.1 ERAFERIE. BRI EAEE. EREH,
Sephadex G-200, H:##:80 cmX 1.1 cm, B :10
mg. 3T 0.5 mL BEARM T, R, BRARM - MK,
EEH R0 2 mL/min; BEREEE .3 mL, 3
i ER-REE . B M RRE. ek,
# PPQ70-1.PPQ70-2 BF FHIEA T, 4% 2 6.4
HMZMESEEN 0% 0%, BL AEFE
FREMETREAKS, 2 508 K5 E % PPQ50-
1 M1 PPQ50-2 S+ FIE F AP &5 5 2 6,5 3
LEESHERNSONM 0%, B.L . METREE
FETHRBEAS, 2 PIWHRERE,

232 BROEENETHMNLTFRE. ER.
Sephacryl S-300HR . B #{4%:60 cm X 1. 1 em S
5mg, T 0.5 mL PRARME P, BRE. BeMivk. 1
K., EEHER:0.3 mL/min, BHWEER.ImL,
BRMTE ER-RME, HERREER To. T,
Tmo\Tzsn% 5 mg,iE:F 0.5 mL ﬁﬂfﬁl’i*»ﬁb‘gﬂt



TR

» 1608 *

Chinese Traditional and Herbal Drugs ¥ 38 % 11 78 2007 5 11 B

E,ﬂﬂﬁ Ve ﬁu%uﬁﬁﬁ%ﬁ 5 mg HE.MEV,
{&. B Ve/V, X IgMr SHSERMERZ JgMr Xf Ve/
V. BB B lgMr=—4.054 1X+10. 696(R:=
0.992 6)
HREUE - REEEE 5mg, H0.5ml BEHE
RE. .
HARNYBEER:-ZRENER.S%.BER
HEXPHENEANTHBRRE.

WEWE L FEWR. B E L% PPQ50-1,
PPQ50-2,PPQ70-1 I PPQ70-2 A+ B 1 mg/
mL BAKER. &H.

Molish JZ 57 . 43 BB 1 mL b3R8 A, 0
2 ¥ Molish &7 , 85 B EMmeE, A TrEg
WA 1mL M BELY URERMABER
A, LR AKE R A B ERERQ
mg/mL)ER N K.

BB R A PR 1 mL ERERER,
bn 2 BRA-BULRIEN REAE T4, UREKEY
PR R, S (1 mg/mL)E PR,

EB-WEBRER . FA¥ER-MREL.

Fehling B R B4+ 518 1 mL L R EHH
¥, 2 75 Fehling W0, MEH 5L,

PRMS-BR R BB : 4 B | mL B3R B, T
in 2 Frke- HRE R (AT AR  MES L.

ERERER BN E AN EHER 2 mg/mL

B HOREZE #2005 SFRREEHAEE.
2.3.3 ¥B-WHEEN P HBRE 105 CF
BREEFNHER 25 mg, WABEH.EFF 250
mL BHEP., HERREEHB R 0.2.0.4,0.5,
0.8,1.0. 1.5 mL EF 10 mL B, INKHHE 2
mL, ABMA SRFEMEE 1 mL . E5, RERW
WA 5 mL 5,8 30 min BHEMBEEKE
BFEAE.FUAFNTE NS R, T 490 nm MER
HE. UHEBRERECOMREE QKRB
FREHR, BB A=41.435C—0.037 5(R*=
0. 998 6)

BE & P ob VR 0 2 - B PPQ50-1,PPQ50-2,
PPQ70-1 MIPPQ70-2 A& S me. BT 5omL &
mb.BEKEEHECEZAF U LRI ER
KERAART BIAHEHATHENE,

2.4 WEBHGHLN
2.4.1 PPQ50-2 #1 PPQ70-2 (B85 41 iR 504
# K & . Bt PPQ50-2 #1 PPQ70-2 & 10 mg, fiI

A 2 mol/L =®ZM(TFA)3 mL, #4100 CA%
10 h, BAKER. T 45 CREERE MAFERR
T .UBEHKN TFA, KBASRERS 29
fE4LEEH HPLC Bl S H &, KEeHKEE. i
R FE=ZSBA:BAN- ETR-ZK- K4
1:5) FE«BER . EE- R B8, ERF k- L
fid: ZWKBHRALCEAER HEPESR.

T A R . %K . Kromasil NH, B ; #3h
M- KGO 200 M. A ERME SR,
20 pL, : , ,

2.4.2 PPQS50-2 # PPQ70-2 MM HL & i

47 b 6 3% W . R PPQ50-2 1 PPQ70-2 & 2
mg,KBr EH ,#£4 000~400 cm ' #4725 A8,

HRBEALEN: DNalO, ¥ EH: 0.1
mmol/L NalO, BRI B ZHE7 0. 1 mmol /L
A NalO, S 57 5 d BB & A, 7E 200~400 nm
TR, WK ORISR 220 nm, @
NalO, BN EAEMEE LR - ERBFE
NalQ, 2.8 mg, B, EHE 100 mL, 4 ABR
0.5,1.0.1.5.2.0.2. 5mL BF 25 mL &P, LIK
ERZEHE. UKRER 220 nm MR IE, LI
BAENABREEFEFRENE GHFR.Y=—
0. 000 840. 43X (R*=0. 999 4). SR BHE K FH R
YRR B B B br A gl 2R AC k) 14. 95 mmol /L B
MRS, 5 1.2,.3.4,5 mL A&, i
KA R 5 mL, BAE, T 220 nm LEM0E ERE, AR 3%
ExhERELHAGERR S FE.Y=
0. 018 2+0. 012 31X (R*=0. 999 4), DR FZMTHR
BRI AT AR A AR O N E - E W AR IR PPQ50-2 11
PPQ70-2 £ P& 20 mg, B A 25 mg 0.015
mol/L NalO, .4 CRXMHHF. S/ 24 h B 30
2L MAERE 5 mL, % 220 nm 2 MEBEEE, £
AfrEdi e, it W NalO, MEHER. T 6d )5,
NalO, BHAH TR, JELEL. MA02mL Z
ZEARERTEER N NalO,. B 2ZmL KK, R
0.01 mol/L NaOH ¥ . BERF MM E,

& Fh R & 57 B 5 b 063 4 67 B PPQSO-1,
PPQ50-2, PPQ70-1 il PPQ70-2 K ¥ # (0.5 mg/
mL)fE 200~400 nm HETHAHE,

PPQ50-2 B9 B 5 3t ¥k 3 i W 2 B 30 mg
PPQ50-2 B F 0.5 mL E/K ¥, 7 Bruker Advance
400 MHz Ft4R (% E Rt EE. :
3 £R251#

3.1 W8 54k .PPQ70 1 PPQ50 B F X
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B EWWBERE 1.
m{m-z PPQSO-2
A i B
PPQ70-1 PPQ50-1
——L—A— -LL
0 10 20 30 40 S0 60 0 20 4¢ 60

%9
1 PPQ70(A) 70 PPQS50CB) I F 25 4 5 o 3 B h 68
Fig. 1 Elution curve of PPQ70 (A) and PPQ50 (B)
on lon-exchange column

223 ] Sephacryl $-100 % # £ #F PPQ50 F
PPQ70 #1T5r B MR B RN L—TEE
¥, 0. 05 mol/L NaCl % # 1% 6 I th 30 7% 4~ 7 B
REHFAE, B SERERE SRABEHE
I5mg, FHABTFREGIEHETHE. TUEY.
BREIENRF EEHERKR, AEELSH. B8R4
AL B Z 5 PPQTO 2R EAE S, 4 B 6y
& PPQ70-1 I PQ70-2; A % 5 PPQ50 #4078
BI85 L8, 4 B d & % PPQ50-1 #1 PPQ50-2,
3.2 BEBNAERINEREHE
. BB E: £ Sephadex G-200 8 B & i 55 ¥
B.ATUESEEER TR, 0, 0E
FIBRS 4 MW ERR.

B It B 30 2 . 8 PPQ50-1,PPQ50-2, PPQ7¢-1
1 PPQ70-2 BRAGEAMZBABE, WE I
¥ B, 2 B K — 4.02°, + 86.83°, + 57.26°, +
18. 46°, FH AL A EH e — A%,

ZHEHH R PPQso-1 B RAHBRE K,
PPQ50-2 ARKFEARRE R, PPQ70-1 HEHE
R ERYE, PPQI0-2 AR FRHLRB K, 4
MrEURAE TR SHSENEA ERETHE
M Z M, BB H . Sephacryl $-300HR ' 4 Fp iy
EEHHMFFRE . BGRAER]L.

1 SMENATFRANTLR

Table 1 Molecolar weight of polysaccharides

E1 B"HER lgMr Mr
PPQS0-1 92 4.680 17 863
PPQ50-2 80 5. 465 291 742
PPQ70-1 89 4.876 75 162
PPQ70-2 85 5.138 137 404

i & B0 4 B - Molish R FHE, £ 2
B A K M- B B8 R 7 B # s Fehling ) R B : K
AT A, kB e B, RRFEE R, ok
Wt B R 107 A 8, A A T MR R 5 R R B S
ERf.RAFAERZRE.

FTHREAENAME A RBEEEN P ERE

BEABMEARERLE 2.
%2 EMhHERERS N
Table 2 Content of neutral sugar in polysaccharides

£ » FWER/mg i3l e O
PPQ50-1 5 99. 28
FPQs0-2 5 98. B5
PPQ70-1 5 98. 34
PPQ70-2 5 99. 26

3.3 BERNSHRAM. BRAEERTA,
PPQ50-2 1 PPQ70-2 MABE RN E—1 4. &
Rf E 5 HEM B S —B. PPQ50-2 # PPQ70-2
KEBH HPLC £ R N E— 1 i, BHRFEE
HESHERSTBE 8. AU EEETH.
PPQ50-2 #1 PPQ70-2 ¥ —£ 8, Bl FHARK
K D- & B BB N E R, B
%% PPQ50-2 #1 PPQ70-2 i IR & B 3% 3.4,

23 PPQSO-2 MO ARENIE

Table 3 IR Data of PPQ50-2

H(cm 1) i HeH L%
3 445 YOR! Association-OH Vs
2923 T ween C-H(CH,,CH,} M
1741,1 633 =0 0=C M
1418 w0 c-0 M
1225 M
1079 W-0-c c-0OC Vs

802 w

%4 PPQ70-2 ML SN K MR
Table 4 IR Data of PPQ70-2

B (cm™) ] HEE g
3 445 VOH Association-OH Vs
2927 -H C-H(CH;,CH;) M
1 742,1 622 =0 C=0 M
1074.1 144 w—0—¢ Cc-0-C vs

918 w

634 w

PPQGS0-2 &H & B0 KR 14E B W% 3 500~3 400
em™', 2923 em™, 1460~ 1350 cm~!, 1 150~
1 000 em™, 1 100~1 000 em™" £91% Y o6 3 B B A
SRR MR, B WA 070 em™),

£ PPQ70-2 1 IR # &, 3 500~ 3 400 cm™',
2927 em™!',1 460~1 350 em™1,1 150~1 000 em ™!
HEGAOBTER B, 3 445 cm M H—BEEHNE
Wk, REE L BEE R MG FREE;2 927 cm™
BEM P SRERENEANCH MERFNEE;
FEL 144,1 07411 020 cm™ 3 /i g il I 5 PR A6 AF
R Wi ik, BB C-O-C ) IEA #riR s ; 78 890
crn ™ PRAEAE R L O, TTFE 850 om ! B IE I {3k
WA A B  B-D- W R A, 770 e REE Y
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% i S T MR 3R C-O-C s FRig s,

4 FRA AR B R4 £ 8 PPQ50-1,
PPQ50-2,PPQ70-1 1 PPQ70-2 K ¥ & 260 nm
#1280 nm LWL R AR KB4 HEHRPHRY
EZARER DENYEEEARED.

PPQ50-2 # NalO, #({L 5 5L : 1 F& & 1 mol.
Q=485 8 , 7E NalO, & {5 % #E 1 moL NalO,,
i & 1 moL (1—=-6) B &, % NalO, L H#% 2
mol, NalO,,1 moL PPQ50-2 Bl 5% & ¥ 1. 22
moL NalQ,,iEBi7E PPQ50-2 H & H Q8
R.UFTHU-OBEFR. B . FRUEEREA,
1mol BEREL R 0.12 mol. HE,

£ PPQ50-2 B 'H-NMR it 4, & 5. 02, 5.16,
5.21,5. 0 BEREEEAAITRARENERTRE
B3 6~4 3 MNHELNREMBERTRES.

£ PPQ50-2 f°C-NMRi¥% 1,8 98. 57, 99. 04,
. 99.63.99.98 RREEWHE 4 P RLBKES RIE
TRREIE A o-D- RN R L RAF RS
F 103,3-D-HREHRABRAFLBRT 103,
PPQ50-2 M E RN Y B, & 77.55.73. 25,
72.35 AL B RPHEHPE R R ERAM C-
2,C-3 1 C-4, 7 & 78~85 AERBAT L&, I &
AEEE P UEELHEC2.C3MC4 I RER
REWEERE, 669 BhEMLEMBRET A
B4t C-6.6 58- 61 1 61. 03 ML EM B EHARH
EXRBAMHC-6, R THTRE « 4 HEM.

A UL E R4 AT AT A1, PPQS0-2 I A 8
GEHR Y oA D- B R,
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