¢ %% Chinese Traditional and Herbal Drugs % 39 %% 8 3§ 2008 £ 8 A

* 1167 -

M2 PHMKA .RFOENEB) . UERAWO
HEAW DML R
Fig.2 'H-NMR Spectrogram of B-CD (A), isoandro-
grapholide (B), physics mixture (C), and
inclusion compound (D)
—0.002 5,—0.109 6, ftLELBARAELT AR TR
ARB TERFLBRERSTEAT FHBHEY
HASES; G445 H-12.H- 14 H-15 B ¥N B
SR EBEHEET B3, A8 55 K —0.008 7.

—0.009 0,—0.003 0, HEILHEH LNERF
ZOFE, LTHRALBEAT BB M E K
SET. GEUTUERRFLENRS BAMREE
BT 1: 109889 . 887U NRATEREINE
TTHBFHRBTSYRRESY: 21T EIHE &K
4 CAChe 6.1 # 58 , 5 25,02 W B 9 LT A B 3R 70
TEERAUBEE XS5 LRNBIES R MM,

B 20 HEMARIEHR BRIk, EEG

HERBATIENNA, —2AYHETAEELEY

B.AREAEDAAE LFREE FBESTE

HEIATHENRE DRI EN—FAGDH

HEEAFEOAETENNAME. ALRRAM

ERMBRAMKEBREERFLEAERRREEY,

AREHBEESE, T HAEE, ARFLENN

EEHGFENNARESE,

SR

[1] TRFEER. PHRERM]. b8 EEMEHEREM
i, 1986.

[2] l;/ladar S, Tripathi H C, Tan D, et al. Antipyretic and antial-
cerogenic effects of andrographolide [J]. India J Pharm Sci,
1995, 57(3); 121.

[3] % X. FLENBLAFRBRAFLOENETEYNERR
EHHE(D]. %M. TTFEHKE, 2005

[4] ® *x.% & HAE.$. FOEARAEYNSRRAN
K EBE]]). HEZ, 2006, 37(12): 1771-1775.

[5] ZEW.ARM XWE. 5. AHURRTEY/HHLEEY
WMERREMA] #%HER, 2004, 28(1); 23-28.

[6] #HEB.HAR,EEE. SHRLLHHAARI] *lﬁ
Zx&, 2005, 14(5); 686-693.

A E R RBERNRRAALTR

EORLH AT AR
(1. HT Tl KFHER AT M 310014; 2. EBFEARERMERER, LiF  200021)

A E-AM BAMBERFRBROBERENTIE. HE UAFEHEIHEF RAEXLRREKZRT
LERTHREILRFRAMERL ERBAABREERBECT R FRATREEREALR B EH KX
AR RENKERIZN12HFEK,AGK 3K, EK0.5h, KERES D-101 X ALBR K BEERF 0. 1463
HR B 3 W, SephadexG15 MR MEBR A HALREBEBHMEERL, KPP AFEHRIBKAT 60%. &k
BIZHAESBEPRBSBERBEC, TEAE T7,ERERABRAGH RS 26%,

KRR AR R R AL

hHE S8 R286.1 XWIRIRE A X WNE 0253 - 2670(2008)08 ~ 1167 - 05

07-11-02

ﬂ&fﬁﬁiﬁﬁ)ﬂﬁa(osdzmon

S HQ974—), L. EHHA AW ML, TEANEPL KABFHERS EFRFR.

% % A Tel:(021)53821650-721 Fax: (021)53825761 E-mail:liuli2750@hotmail. com

E-mail: tanglan@zjut. cn

X



* 1168 ¢ ¢ %% Chinese Traditional and Herbal Drugs & 39 % 3 8 3§ 2008 &£ 8 3

Preparation and purification of oligosaccharide from Radix Rehmanniae
. TANG Lan!, LIU Li?, XU De-sheng?
(1. College of Pharmaceutical Science, Zhejiang University of Technology, Hangzhou 310014, China; 2. Shuguang
Hospital Affiliated to Shanghai University of Tradifional Chinese Medicine, Shanghai 200021, China)

Abstract: Objective To optimize the technique of isolating and extracting oligosaccharide from Radiz
Rehmanniae. Methods The optimum conditions for the water extracting technique of Radix Rehmanniae
were studied by orthogonal test design. Then the water extract was isolated by macroporous resins and ac-
tive charcoal successively, meanwhile the pattern of macroporous resins, the volume of the eluents, and
the decolorizing methods of active charcoal were studied. And then the oligosaccharide was obtained after
being purified by Sephadex gel column chromatography. The content of stachyose was determined by
HPLC. Results
each time. Then the water extract was isolated and purified by D-101 macroporous resins, 0.1% active

The optimal preparation process was as follows: 12 fold water, three times, 0.5 h for

charcoal and Sephadex G15 column chromatography were successively used to obtain the oligosaccharide.
The analysis of oligosaccharide indicated its main constituents are stachyose, rafinose, and manninotriose,
and the content of stachyose is more than 60%. Conclusion This preparation technique of extracting

oligosaccharide from Radiz Rehmanniae is reasonable and feasible. And the yield of the oligosaccharide

from Radiz Rehmanniae achieves to 26%.

Key words: Radix Rehmanniae; oligosaccharide; extraction; isolation and purification
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B 0N A FRENENE, HF &K
FENEERR. SHEPEREHNAIRENH
KEMERERAEHR T ERBRREQERS,
H-FHRHYRREAERANBREERUEIRE
B K+ B8 Mg 22 ¥ 30K U 3 4 AE R FE A, TR K
WXt KB R BB AR R RERE —ENM
FER (BURE) A LR KA T KRR, KALRKH
REE EHER EREEREASEACIZIMEE
HE R RE AL, LUK TR B R IFHN 517, (R
HTRBRECTZE&G, FEMBEREREIER
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1 XBHH

. WEE, e EBEFHLERAE,
ZEBTRAARRBIRBSBFEATEEHN
H#b# Rehmannia glutinosa Libosch )2,

Sephadex G15 (Amersham biosciences); 7K 7
¥ %) R (#t 5 103k3776,Sigma A F, R BN
99%); BB G B R (FBBWAEMT) );D-101 kK
R BB (K % 6 L T B4 |)) s HPD100
KALBE A Gt M E B THRA R EH
wCPEMAB AL TR AL EH S
KEAAT) HbilR g A athdd.

AEL—160 B F 4R F(AEAHHE);LG—S5
HERBHTHRIL(EEE OB R ) ;DL—8A

BRHEEOH(EEE.OPLBET R AT ;SBS—100 A 3
BoWEREBEFEBHPAMNE);Agilent1100 &
B AR, Agilent]1100 75 Z 4646 I 28 (£ H
FH /A A]); Shodex Asahipak NH2P-50 £ i £
(BRBHETHASH.

2 AES54R

2.1 KB HPLC 3 g™

2.1.1 % %% :Shodex Asahipak NH,P-50(250
mm X 4.6 mm,5 pm); FFHH : ZHE-K (70 : 30); 4k
FWE 1. 0 mL/min;RID &35 ,

2.1.2 3RS B R & R F AR BUK R % R
19-9 mg F 2 mL B, N 18K 2 2, it &
9.95 mg/mL Xt B HER .

2.1.3 KHWENHE HERBUKFHE B S
W 1.5.2.5.5.10.12. 5,15 uL, I A B 2 A1,
TR AR BB AR, e T B M G
AR MR, BREIH TR Y=83682 X—
4190.3,7=0.999 9, 5 R X HH B FE 24.88~
149.25 pg KX R R I,

2.1.4  WE  BOMRL I kB, B RE B AE , ASMR—
AEHEASBHE.

2.1.5 EMEPKIEORE. REBTER, &
MRS R E, UK B R B S MBIV

- Bt B R PR AR R S B0 29. 62% .,

2.2 HMBEMERELIRRIEHR
2.2.1 HEEKFHAE: UEREFEFERD KK
BHEANERERRALGHEXE#TERR
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£1 BEXKFE
Table 1 Factors and levels
x¥ A_X
A mk %/ B # Bt fE /h CREKE/K
1 8 0.5 1
2 10 1 2
3 12 1.5 3

2.2.2 EXHBRSER - BEBEWHO0.5cm &
/NS FRE 9 4,0 20 g, IIKBRE 1 h, &% 1
PIZAGRE B BRAKEES I mL RS
0.25 g 4 25,4 000 r/min B.0> 20 min, 8 F ¥ 45
FRHR EE® 4 mL, iF D-101 KFLIR MW AR &,
7K % Z Molish [z 5 BA # , W 5 7K BE 15 o, 18 ¥ 4
ZF20mL,% 0.45 pm A BB, EFERE, 4
RR*E 2.3,
22 LAGHYETRRER
Table 2 Results of L,(3*) orthogonal test

HRS A B C DGRE) KHM/%
1 1° 1 1 1 11.19
2 1 2 2 2 17.95
3 1 3 3 3 21.63
4 2 1 2 3 24. 37
5 2 2 3 1 25. 41
6 2 3 1 2 9.41
7 3 1 3 2 27.96
8 3 2 1 3 15. 02
9 3 3 2 1 25.95
I 50. 77 63.52 35. 62 62. 55
1 59.19 58.38 68.27 55.32
I o 68.93 56. 99 75.00 61.02
R 55. 06 7.89  295.79 9. 68

23 HESW
Table 3 Analysis of variance
BEXRR SS f MS F@¥#
A 55. 06 2 27.53 5. 69
B 7-89 2 3.95 0. 82
C 295.79 2 147.90 30.56 P<0.05
DGRE) 9.68 2 4.84

Fo.05(2,2)=19. 00
EMAHEAIAEEMRBE WOBREN
CHEBKFOB K, H KN BEERE ) , B4 R ]
ITZEHNABC, B 12 f5BK, HE3Z K. BKO0.5
h AT ENTTAL,CERBRKBOERERZR, A
mAkB)EXBEHER BENEMLE, KRR
K BRBEEAZAE—ENER  ARERRTES

125K HNE.
2.2.3 RiFAR - HBEHENITLHTRIE, EH 3
KR KRN E RSN 27.55%,RSD {H

F1.65%, TEREEBEN65%, RSDEN1.05%.,
2.3 KRABMWIERETR
2.3.1  KFLVR B AR B o 268 075 2 - 6 A K FL IR B 484 AR
Xt A b B K B 4y o IR 4 R S AR A R BE I B AR AR
AE 4R £ A FLIR M #% B HPD100,D-101 371, &
MRRA EHBKRBLEKAMIELEE, Heh
BREEENFE, B TIRBRELRRT B KRILWEE
TR B B U 7K 0 9 BT £ 70 R AR B 5T o KL VR Y At
BEERATAHERBBMBEAKBREEBRLER
4%, B £ £ % HPD100.D-101 K 7L W% B #% fig %t
EBEPRERELR ST REARMIER.

£ B % & HPD100 5 D-101 K FLIR B g, %
F30emXllem /ME,EREFEEBAEER
5mL(FKFHEHFERN 252. 29 me), I F ALK
BB A R L, A 10 AR BLAY K BRI, AR K R R R
BERBE—EEKR, 2 0.45 pm HILIEE T,
PEHPKAENR, %R HPD100 YL B A
B B VE R R B 2 246. 55 mg, D-101 ¥E M & K IR
BRIV RN 248.48 mg. AT, BB A £
HPD100 5 D-101 XFLE K # I8 2K BB ) » K %
BB R A RTHY 97. 72% 5 98.49% , L A B W
BRRM. WA BRANFEARERERR BRAH
MR ARMORMSCRAY, Bl 2 #REY
k. £FD-101 KAWEN KSR, ARKLE
B D-101 KALW A FRBRA N E RS,
2.3.2 PRERBAEEE B D-101 KFLRHH AL E
30 cm X 1.1 cm /piE, AR b F B B4 000 r/min B
DE EAMBERERERN 1 12 EAS R EH
W5 mL i FAE B, RLK e . 5 4% Al R PR B AR K
Ve, ARSI B 20 pL, EB-H % B
£, F 488 nm B E B HFE (A, BER L EELH
WA ERRPEEBRSRERBRTE, AU
ELRBAHE ERLE AR, FEFENHKE
EEBBGER T,

1.5 f

0 ——— L 1

2 4
s K &R /BY
1 D101 HiEEREAARILR

Fig.1 Comparison of eluent added

on D-101 resins’ column
2.4 EHERBAWR . £BEKEREKILKHH
BAEE RBEEFA I E—-SREFAYR,
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2.4.1 HREEEEXNBEEBRKE W B D-101
A FL R B %5 B 7K B 5t W 5 4, % 500 mL, H o —
B0 CUTHRERFZRERG— L, LMA
0. 1%EHKEM 10 min, L, BREMMA 3K H
RERGE.ERARBEERNBARILLLE, K
ERESNRARNEEGE, TRARRERE
HEHAEHFIEERE G5 R

2.4.2 TEHERARMBAKE B AR EEM.
R D-101 AFL IR B4R A 7K W6 56 W B %6 44, & 500 mL
KB R BB N 60 mg/mL),—B/MA 0. 3%
HREBBE 1K, BB —0MA 0. 1 %R
EpBRe. BEERAI K. WEBAGAE. &8
0- 1% E MR 3 K, MEBILLEE,0.3%ENE
REE 1 RK R EREEA, TR 0. 1% R R
B3 0. 3% BRI A 1 KBELF.

2.4.3 WEHERBEXHSHEME M. i) D-101
FCFL R B4R B 7K B BB 500 mL h0A 0. 1% 7% ¥ %
AW, BT BE 3 W, B R AR K 58K R
B.EEBERKSENERN 30.0 g, AT KA
HHER R 21 2g. TR ARBFEHRBEEE . K
FEERAT 29.33%.

2.5 BRAEEESESEBEEERS  BEREG
BIETO CUTHERSE BETREIRGEEY
A ERE. RABEEMOBEBEKER MTF
Sephadex G15 8t b, HA KB, M AN
1mL/min, & 5mL W& —-B,.8F5BETZ0.1
mol/L NaH,PO, &b B EEE G K. BARAANET
FE-MERE-ZK (4 ¢ 4 DDLBE BT, BUUEK-ZF
R-B RIS CGERE 2 mL, %85 2 ¢, B8/ 20 mL,
B ZE 200 mL),105 CHIRAER S B6. FHE
BREME TLCHERN.LERALE 2, 44 XMR
BT &, BE A 22 Sephadex G15 BB EE, &
H=WERMENBS MBS BERSE. %
HTREXAGAERRY.

T |
w8 "

i M. RN
=

LN R ]

B2 BKEERRKNTLC
Fig. 2 TLC Chromatograms of samples

2.6 REHEBLPKAENTE BEFRERE
B 50 mg 30, FHRIBKEAF S mL BHP,.A

B 10 mg/mL B G B 2 0. 45 pm BUFLIE R 28
xf A B BB B35 O BUE , T EUK R R R
DBCERRE 4 EHEKERY T KR,
EHER BEREGESEALE KSR ER D
MK H 4208 & BUK B A+ 8
61.87% R EREMALME AN B 26%.
x4 BEREBLEIATEHMELR
Table 4 Determination of stachyose in fraction

of oligosaccharide

B& KK/ % AR IGE/ %
1 61.47
2 61.92 61.87 0.38
3 62. 23

3 itig

K I D-101 K FL % B B B T LA 43 B9 AR s B o
TR0 BEBE AR 2600, A a0 0 U ) P L BR R IR IR B S
R R A AR P R A B K 4R W2 U I B £
BRETIHFE. TRAXARERNER T —EH
JB6 £ FR o Sk B Lk £ 3 X o B A 75 4, KL AREAR K
G — S RS R A, B RAR 0. 1% K
EHERBLE 3 R BB EHEE,

KEHRE 2~10 M TR BB S BUK TR K
REY HEAMNA BN EAEEREES B . B
Beat i, XBRIREMRABRERES B E P
KRB HEZATREAREREAES BELR
HK R0, B T8 R DR A B h R, SRS 1
BEFK EXEE= OESHEIBERSE. &
LRRXRABRSBEE B A B HAKER
SephadexG15 43 B ¥ Bl 9 100~1 500, 4 b 1%
ERCANEKGE MR . ER =B EENHE,
EEHCL AN FREHE 1 000 UTF, Btk
JH SephadexG15 #4743 55 . & # A 0. 1 mol/L NaCl
YER e, 45 2R 5 FAK B A 3R — B, R e
PR B o

SURRAR B IR FK S5, B PR 2 T e A, A
REEREGES BT &0 ERERE BX
WERAR 7%, EFEREREREY 26%, 82
WETHA3%.
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HEEAXERRERRNERPREZNIZHAR

B BLE 4OREREER L ERF
WK% FHRFSTRER, BT HIM 310027

W E:BN FHRAMNPAEENDZHAKXVRARBRIZ. HE REAEXRBRRH.ERT ZRERIH.
BARE EENEAAENEESKREUEZNER LR TRIZSAEAR BB . RRERTLMMKS. 4R
SERARERBBANPREARNBRELESH N . CHEREI K 70%, 28R 10 5 &, SR 6 /E 35 min, B
BERK 65 C:RIZE5HMERTZMHEANERIERHORICEE, BREREE, TEXKTERREN, B
BREZREZRENER. &t HUEETARRTE, RUFSRAALRARRILAA L ANRS EHE

FHTUAFE KA.
(@R B AKERHEBARSHER
W 4 %S . R286. 1 T RKARIRE A

B RE B Y B Polygonum cuspidatum
Sieb. et Zuce. M TFHRBERB, BAHEXNFE, B
BRERENRELTHRAREREEHRRS .
R, RHAMMERTIZFERBAAR R LS
B BTRAMBBENAERN 100 L £4, REE
ELEBIB /e, FEBAARR HEK BRER
MBRBERK AT EER TR DERARBR
$# B B AR (multi-stage countercurrent extraction)
R—FHHTRBAMERBREARMLE S PR
BFER, BZEATRLSFABRASEHHZEHAR
BAKRERE, BEBEAMPERRST BERR
e B MRS AR A R P B ROR 2 B K R B
HoORAERBBER ERAER.BFAHED. L
WaHREEER D, BATshAREE R R R
REFGEEFMEABTEDY. £AHWARA
EXRBET R AGHPREENHTHEARX
FRBRITESHHTHRM. URERKEREML
Hi5, % 2% ZBRER BB AR B B3R H
MERBESFXBEAEMRACERNEWE, KGR
EIZ2H. HFHDISRAXERBRIZERE
RRR.ZERERBARKERTIZEGTHE . ZHE
AHNESHARSARBRITZETEEN EERR
R RBRBEFHESTENES.

A%#8.2007-11-12
2018 W4 B AR S R (021103549)
EERT: Eﬁ(lQBl-—), =2,
* FEE

X #RE.0253 - 2670(2008)08 - 1171 - 03

1 NE5HE
BB A @31, DAD &l 58, Senco W2011 {8
BKBHR(EEBERBARARD,Scout SC6010 &
HFRF (- EMERARAED.
RUEAM AW EENTSAH L AR, FB
HEEA, BB AN FRAY T, 2R
UK.
2 HEEER
2.1 BHRKFOHE: BRI AP R IRR—
MR 53U B, HILIR 53% Z.BfE h Z Bk 4
BHPEAF, EXRBROERMKFLHERLE 1,

1 BEXRXE
Table 1 Factors and levels
H R
AK¥ AzZEEBR BEAAE CHEER DEREX
/%  /(mLeg™!)  #E/min /T

1 35 8 20 35
2 53 10 35 50
3 70 12 50 65

2.2 BHFRAXLRRRIZHEZRR BRI A
WARBURL 26 9 42, % 10 g, B8 5 4 250 mL ¢
MENSHAXERBERTZH#TRER., YE—-H
BRIMERE , — 2 FRE NG B BIEH .
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