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W ¥ YAKAMBEREAREFOREBRE, KR 0L HTR. SRETHRRLF
BAME, HESRRFHERATTRESETRES KERKT MY, T6 #RNE,
EEmAREZE SRR, EYAAERS R ERERBL. AeAhBRTH M EE
HBREMERERBIEET X — K. FERBRCMBR AT W REERR TR
DA REH —FHEE.

FHiE  HE, £RE, b alar, RETIRE
ERPABE  QI49.95

B (BEERE Astragalus membranaceus, 3 & B 15 A . mongholicus ) R R EBEEH
gz, BEHSER, AIRTE, HiM, ENSUEMAKHEEER, RIFEETNFE
HHEERS, RITSEBRR 600 F k'), I FHEREZERSMBRERFERT
BE, R M h B REH RS EE. HERRKTHE (Agrobacterium rhizo-
genes VR F T M BRAR, B T EKBHE, EERMREERE U RS TH#
REEBESES, TERCEBR VR ERERE X —FHNERERY . AAER
BERER TR CEFEENSREATES HRERRARE-RTTHFRRRED,
EXHE T HAAABUIERERE N E EBWRILERS ST IR LR 2R F
YR ERER,

1 HREFE

1.1 ERREERGEL R

# Hu 1 Alfermann MR ITEMNBES BEMETHERREER AL, BREESR
By MS BHREF] BT NHNO, MEEBRBAKAFWE ERATmMR £k HE#H
ERRM 1g/L AKBEREE, 3% 8, 1R pH N 5.8, FHEHR 251C, B, &
FEFe T 100t/ min. B FEEE K 50ml(250m] =B, BME VS 0.5g 82 H, 15d 2k
RIFF W,
1.2 ERFPEKA LN

BT AREF(3.5 51 0L B R MR EERRMREE RS, K/

FHRBIAXHVEELGHEANFALTEREL, CETHERBESH I STHEE A SN FEERE,
» BATEBER LEENEETRRAELE.,

» = BHBERA.
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T IOL AP R RE LA 1, ERES50 10,15 M 30g B E, 1557 3 M RBF R
EBRBEHFRBEE, KGTREHRETE.
1.3 HELANPKsEME

Sg TR, T 150ml 80 % HEEEIH 2h, 3£ 3 1K, SHEW, REXRRBEETF. RE
BEARMIET B (n-BuOH) Z (@172, 3% n-BuOH B4 A EHR 4 T8, RERH s
RER. flA HPLC B E REHE SR, 688 % Nudeosil Cx# (4. 6mm X 250mm,
SMicron), BA N ZMF K = 1:2, Wik N 0.8ml/min, Bl % 205nm, #E5 NHH
MRS EEYRERRMNBR.
1.4 RABXLeH SRR

M HPLC =2 R Hr AWML G, G5 Nucleosil Cioit, MBI A FRE: 7k =3
2 FNEEE K =11, WHK 0.6ml/min, KW B K 254nm M 280nm, FRELHFR
(80% )E, ZBMZ B, MERT/EHFBREHE, RAR & 2 kIR, H5I0E 6
MRERBMELEYHTE, P, 10-85-3,0- THEXEME(L), (3R)-8,2-2EK.7,
4 HEERER2),8,3-ZEE 7.4 "HEERHEW), 2 BEY (. _HEER
BT -7-O-8-D-HI %5 Wik WO EC(S) B9 B R RO K3 280nm, M EREE (7-B &4 FEE
AERF) GMEEREM(7,3 -2 BE.4 - FEEREEH)(6) MR RIEE KN 254nm,
1.5 S$MEEN=E

0.1g THBHA, H 80% ZEER 3K, A3 LW, mMS T, Wsm v Es
LW, REAL ZHRERSOTRK 3 K, S B, R S8, —Wa 280500
MR- ERMEVRESH, BN AEEHE &,
1.6 MERBEDBENRE

P IR T 5 R B BE K (CPA, 6578 2d 4 S0mg/ke) B R/D R R E BB T SR,
SR FET BB R KA (10g/ke), BRI HEEE, LR MAMREBE,
B EFEIE RN E R b RENUESE TS, £RERUFTHHER, HEHEE
EihK)H 100%,

2 #R5it#

2.1 HEEREHXEMILE
A 3,5 10L AR ASREABRBARBRERRE(LE D, BRI IEHE, =
PRRERKBES BN EF 9.7g/L, 10.9g/L 1 9.4¢/L(FE 1), BWHEFHER 29, 35 #1 30
%, 5 Toivonen FES AR L BE P IEFKBEEBRBH = BAEC,
2.2 RETRESERBPHLXIREFRANLR
R2ETTEETREMEBERETHERAEEARY SR, ZRIFLER\HH
ERNERETRAN 2.6 % MPARSBEELHA, REFREFAHHBERNERR
AU R LR ENE AR RNFARE L TREFRWE R,
2.3 HETHRMRESERBD 6 WBRREELEDOHER
6 FBRERSERETRBMNERBHOSENE 3. NN 6 R EWAAL
Y, REEM 12,5 TAREMASERETRETHSEHETERE, 3,6 HER
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#1 REERWRAAMESE

Table 1 Large-scale culture of hairy roots from A . membranacens

Culture inceulum Growth Havesting amount
volume amount time Fresh weight  dry weight
/L /(FW) /d /g /B
3 10 15 285 29.1
5 15 20 510 54.6
10 30 20 980 094.9

#2 HETERUERBEPHEERANELTRTRIER
Table 2 Comparison of crude saponin and astragaloside 1V con-

tents in dry and hairy roots from A . membranaceus

Crude saponin Astragaloside IV
Sample .
/% /mg g
Dry roots 2.24 .15
Hairy roots 5.81 0.14

B EETREhEEE B W4 HFHARNER, MW L2, 4 REEHEH
Fig.1 Large-scale culture of hairy roots RREEREL ey, *ﬂﬁﬁk*ﬁiﬁ[uj o
of A, membranaceus 2.4 EHETHRRAERBISENHEE
BREETEBABREPTEESENRESESRATER B2 BER
HIE(E 4).
3 HETERRSERRD ¢ RERIRLLSHERILE

Tabie 3 Comparison of six isoflavonoid contents in dry and hairy roots from A . membranaceus

Isoflavonoid content/ %

Sample Total
1 2 3 4 5 6
Dry roots 0.0089 0.0052 0.0008 0.0019 0.0063 0. 0037 (.0268
Hairy roots 0. 0065 0. 0007 0.0005 0.0042 0.0037 0.0032 0.0188

# (1)10-hydroxy-3, 9-dimethexypeterocapan, (2} (3R)-8, 2'-dihydroxy-7, 4'-dimethoxyisoflavan, (3 Y{ormononetin {7-hy-
droxy-4’-methoxy-isoflavone), {4) 8, 3'-dihydroxy-7, 4 -dimethoxyisoflavone, {5)2 -hydroxy-3', 4'-dimethoxyisoflavan-7-0O-
#-D-glucopyranoside, (6 )calycosin (7,3 -dihydroxy-4'-methoxyisoflavone) .

Fd4 AETRBNERPPSHSBRER

Table 4 Camparison of polysaccharide content in dry and hairy roots from A . membranaceus

Polysaecharide content/ %

Sample
Total Soluble Acidic
D1y roots 26.03 0.76 25.27
Hairy roots . 22.97 14 .88 5.29

2.5 BETRBEANERBER/DENHEEEA
HEEMEER LAY RARRIY REDENER, BEFSIF R RINE
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U130 SR P R B A FR B B A L/ B S T R AR T AR AL, ALK RO R 2 A R
MR TREAF KX PREZDEOGER. R, AKBRREEFHAMNER, B
EANTR R B, 5% 4 HER—E

%5 HETEBROERBRY B EERNEBERR
Table § Renewal of immunological function by dry and hairy roots from A . membranaceus on rats treated
with cyclophosphamide

Spleed weight Thymus weight  Clean of carbon  Transformation of Hemolysin

/% /% particle/ % lymphatic cells/ % _formation/ %
Contrel 100 100 100 100 100
CPA({Cyclophosphamide tveat) 69 56 45 75 3
Dryed roots + CPA 94 88 70. 93 8
Hairy roots + CPA 89 79 68 87 8

B2, AXMROERUEHMBIOAEER T EEFSRENREBRRTRAN
HERHIH R, N R AR RE PR R ERA R EARIER - RFEt.
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Studies on Chemical Constituent and Immunological Function
Activity of Hairy Root of Astragalus membranaceus

Zheng Zhiren Liu Di Song Chunging Cheng Changxun™ Hu Zhibi
{ Labaratory of Biotechnology of Chinese Materia Medica, Laboratory of Pharmacology ™ ,
Chinese Materia Medica College, Shanghai University of Traditional Chinese Medicine, Shanghai 200032)

Abstract Using large-scale culture technique the hairy roots of Astragalus membranaceus were
largely produced and their yield reached at 10g/L. The results from RP-HPLC detection showed that
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the contents of crude saponin and astragaloside IV in the hairy roots were 5.81 and 0.14 %, respee-
tively. Six isoflavonoid compounds were also determined: 10-hydroxy-3, 9-dimethoxypeterocarpan
0.0065%, (3R)-8, 2" -dihydroxy-7, 4 -dimethoxyisoflavan 0.0007 % , formononetin {7-hydroxy-4’-
methoxy-isoflavone) 0.0005%, 8, 3'-dihydroxy-7, 4"-methoxyisoflavone 0.0042% , 2’-hydroxy-3',
4'-dimethoxyisoflavan-7-O-8-D-glucopyranoside 0.0037 %, calycosin (7, 3’-dihydroxy-4 -methoxy-
isoflavone) 0.0032 % . Polysaccharide analysis showed that total polysaccharide content in the hairy
roots was 22. 97 %, among them, acidic 8.29% and soluble 14. 88% . In comparison with the dry
roots, the hairy roots contained higher crude saponin and soluble polysaccharide contents, similar as-
tragaloside IV content and lower 6 isoflavonoide, total and acidic polysaccharide contents, showing
the quality of both types of roots was similar. Renewal of immunology-function-low rats after feeding
the aqueous extract of hairy roots produced by large-scale culture showed its capacity similar to the
dry roots of A. membranaceus increasing the immunology function. The results in this paper give ev-

idence that the hairy roots may be a new source of A . membranaceus.
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