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BAEEGREMKAERITERY I

HRBERD RAFE BA® 2EX
PI¥n BR B’ HEL

WO

RS ~ BB ~ SRoKE) ~ SRS - BURTHY - R - Sl - BUFEC - 2006 o fRACE
SR EEMIRRE BTSRRI AT - BEEEEMTSE 55(3):190~200 -

5 T RIS o B GRS R B MR R R & i AR = (AT R
53 0 BB —APRIEEHE S SE TR ARSI S 68 cm R 76 em > T[S
R - R RIS 6 SN ER 9 P RIEHEEGRER 3746 ¢
SHHER 3663 g o IHZEERRAGHER 131.2 ¢ LT ER 1294 g - IR
HEAEHERS 264.3 g0 FLTHER 203.6 g o P FARERACEER 135.0 g 0 L EE
£ 132.3 g » NHE RIRAEER 1,342 kg/ha - SEHTERS 1,248 kg/ha o lHARMEEHIAY R
Wi (isoflavonoids) A5 =fH{L&% > HuFE (1). (6aR,11aR) 9,10-dimethoxypterocarpan—
7-0-B-D- glucopyranoside ( — H A FL S8 Mg fe-& & ) ¢ (2). 3R) -(-)-7,2— hydroxy-3°,
4’-dimethoxy- isoflavan-7-O-B- D-glucopyranoside ( — FH4E 3t B e bi-ai & ) © & (3).
calycosin (EFHEN) « 3 A& /G 0.27~0.55 mg/g (Zfi » Rkt L
FitHIE 0.55 me/g fizfm - —HiFT 0.43 me/g Rz - EEHIEIE 0.36 mg/g YR - (i
i 0.27 mg/g il - 4 FEEEER (astragaloside) & EAEH/ L 0.74~1.08 mg/g 2 [ »
DArfi et 1.08 mg/g fizies » 2 HIMIE RS 0.95 mg/g Koz » Blifi 650 i S AN - it
Hirlik 0.87 mg/g XK »+ —HiIFT 0.74 mg/g [ER < SR MTHNEMER SIS - GEfEAEr
B AR ABI SN E I ZER -

RASEER: BUGHTE - SIhEE R WSS - SR

Z
[l

HENIFSNE SR (Leguminosae) fEY) T EAEEHE | Astragalus membranaceus (Fisch.) Bge fl

M2 wE | A membranaceus (Fisch.) Bge. var. mongholicus (Bge.) Hsiao FURZEEIR » SEH 4TRE
Astragali Radix - {5 FEEE (4Astragalus &) 45 278 f& » E 35 FEf 2 {#EFfEEHE (Fu
1998) - Z 173 I 2 B FHEEM BALE  Ra v &R (Hedysarum J&) KV 2 7ieisiE (Hedysarum
polybotrys Hand Mazz.) HIRR » AREZRLEE - 8 - KL EE A SR - AEEWIEE A ET H AR
GG E - ALEMATHBIRYAL ~ AL~ PEIE - BEEEEE IR AR T L ~ pEIE - BRL

1. TEE R B s SR 2 26 2266 5% - B2 HIH: 9548 H 15 H -

2. AFREAHBIEAYTE - RISCESRBRIVE ORG24 - 9T E - BiBAYTE - BT B R BT A -
= Bl

3. BB R B A ~ U - BRONE LA o 2 Erp -

4. SBIER - BB banghcheng@wufeng.tari.gov.tw ; {EHEf%: (03)5476017 -
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e~ VI SR FUD 0 IR - S S
SRR S RIEOATE - I BV I TR O - ST R Fl?* %“**‘E‘ BT 53 R E
2 E ([ (Ma et al. 2002b) [ﬂnﬁ TR ]?%ﬁiﬂmu o T #F % *’[?i@
il A I A S SHNTINE oy R o if[ﬁwfﬁﬁf AR R H'Eﬁ‘ilj EJIFN?UH i
ERPE! ‘IF]”F;‘ FHpHp IF]‘)FQJ F = '] 2005 & 20043@5%&@* » i 2003 EF@QT’T'I/ETE?J‘
B=75.60% ~ 52 57% o

=9t II[ES“'“E'[?%HE‘PL TR [ EATR tfiéﬁr’?gzﬂm I*;I%Ifﬁ“ﬁw—ﬁﬂf‘%ﬁa ES
A 1 M 5 RO R 1 et g 0 0 l&rsxqﬂﬂ-;, 2
b . g S £ 5 BPS IR BT B 4
A. membranaceus (Fisch.) Bge.£% I—IﬂhF YERBERS > MR R %l&ﬁ pINI[Ea e i[LF_%IK/
'tjg,?LgItqu;FE‘ﬁ*@!ﬁ PRl P B & F IS lpﬁ'[@fi%ﬁﬁlg 85%57 [ gp 2 ?[Fﬁf
SUERLETE > TR CR F B RR D o fl 1 3L ﬁLFIEII—pEEL FLV SR T bﬁ* AR ST
fE=L %\ilHif”T‘” ﬁFerJ[kl:ﬂe% PR F[‘;F]ﬁ‘/ 2= }{—ﬂ»qﬁ#&g 1754 Fj; I‘Jf‘;'[%,l‘i_?lzﬁ‘ﬁ

F,:EEJE‘/JJ fi'l'] HPLC 53 ffrH f*ﬁ’?‘/fﬂl?ﬁu'““aj ﬁliﬁé'r (Pan & Shuan 2005 ; Li & Fitzloff
2001 ; Zhou et al. 1995) E‘F’*Hﬂﬁﬁi’ﬁ 7Rl (Lin et al. 2000 ; Wu et al.2005) ’E’f} VEA %E[?’[?EJF‘%
YA (Ma et al. 2000a) 1)1 p@;pu VBRI HITREE (Ma et al. 2000)> DNAH‘ AT (Ma
et al. 2000b)° ¢ FEZEN ][i%y‘*'Iﬂﬁlﬁlb%ﬂ?ﬁJﬂ ﬁé%@%ﬂﬁﬁb%iﬁ“ [y eisagh, — BT 9~12
Jifrl{ﬂv 3 ﬁT‘«LEHE*/J}FﬁE':H@ﬁ (Ma et al. 2002b) - J* uif[[[ﬁ&',l*ﬁji@ IJ{TEIT‘«LFJ(FI?IH

J?IF ,?Eﬁu E H. polybotry E b5 Eﬁnq;gg} I?@ﬂﬂ,?qu [ﬂ Jﬁé[ TE R R T P
s‘pnii F”aﬁﬁlfﬂ WHEHIE SR RS AR PR R E U EC (Ma et al. 2002b) ©

ﬁf:ﬁ‘ﬁﬂﬁ =] IF Ep ¥Ry SF pNHSCCCHE » &7 2 My 'F'T'%'Jethyl acetate (“*Eﬁ‘éﬁﬁ
CH;COOC,H;s)—ethanol (" AFKC2H5OH)———acet10 acid (fﬁf&CHﬁOOH) ---water (7FH,0)=4:1:0.25:5
ATH IVHE] 95% 50 mg PIEGLZARSE-AEPE ] (6aR,11aR) 9,10-dimethoxypterocarpan-7-O-B-
D-glucopyranoside * 95% 10 mg fv = FT & FL g jﬁ S - A E R ) BR)-(-)-7,2°-hydroxy-3",4°
-dimethoxyisoflavan-7-O-B-D-glucopyranoside (Ma et al.2004) K200 mg FEH FVPIE I JUHTEG
Eb 95%V 12 mg == Sfl ¥ |ﬂﬁ[ AEIPEE = 10 mg *’fﬁf’ﬁ' -AEEE] o Maetal. 2003) - AIfh7e
T AFF' R ECC ) 'L"l[’“ A= S lﬂﬁf (Calycosin) §-200 mg = 5 Pof[ 18 2778 99% 14.8 mg
i 8 o ST (Ma et al. 2002a) -

FuE SR LAY HPLC 5555 ARa] > F[R 55 s AR YEH | HPLC R4 Bt & (10
FBEAT > EEIRYGER [ 2Ereefifp 15 % ﬁéfﬁlflﬁﬁﬂﬁﬂ/’?}ﬁ o ’Fﬂ?’ﬁ%? ?J;F‘tf]?@?“ (astragaloside
IO IV) - BP9l o5 28 i’[ﬂﬁf CRIRE ‘E'[? %4 polysaccharides (astragalan I I 1I) & %
;{%ﬂ F FELE F,ﬂﬁ[ﬁ%’[? kaempferol (= EFD quercetin (ﬁiﬁzﬂﬁf} calycosin (=% Sl ¥ lﬂﬁ’f) isoflavan

) | perocarpan (SEH85) 3+ S ERET] PRI » ¢RI - FGE T (Huang e
al 2001) Fffiﬁ‘: SN g= -FFFj(L Flf fl1gk > E FT—,J i IJ%'[*W“ » Pan & Shuan. 2005 ; Li &
Fitzloff 2001 ; Zhou et al. 1995 ; Lin et al. 2000 ; Wu ef al. 2005 Z 2 H 7Y 57 F TV H3E ~ DNA
sequence * FIVBAEF| ~ FE EI*J?WEH‘:‘?JW“%F[ AL EER S ﬂﬁbﬁjwﬁ%lj} [?Eﬁiﬁiﬁ?iﬁlﬁ
55 e
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MEETE

EXEEEREERRECHBEXET

|9 SRR R FEARME © [ b TS GAP VRO S -
B~ o)~ MEPRGE AP A R DRSS [T R R~ T e
["Ei' S L igf@;%ﬁfjij ]’F‘ VS ﬁ:%i*?ﬁfm%%&?z F TEIFEI% [i2 A+ Eﬁﬁgb NRRA riT é%éﬁ <+ [JV:"[Fﬁ

ERRLE™ > 2 E“u,r*ii/‘ Jfﬁﬁ AR (3% 800 m I 54 Fu R = F9ff5E Sandimen R &S 1200 m

VST HE Wushe fi- g o NEEsEREE IEJF%ﬂ Koy 55 3 Jvigh [ pIREE B o
TEE MR E

TR R FI 95%S | VI u= o Jr FORB IR 4 0.1 ha Tk
6-~9-~12 % 18 ,ﬁ JEETER PRNSEUY SOE 5 3 W JIJJL[Y%“[JEIELJ[Z’EEEW?ﬁfﬁ By TvEHE
30 B > ErkE 3 v FRETEAUSEN LR USE 5 ST 8 *ﬁﬂf%%'ﬁ“ﬁ 'F”I’T‘E"#ﬂ F[??ﬁﬁf}’iri 117
(SEESAYS| @@bﬂi’%ﬁﬂjf SIS B [I¢ i 2004/04/28 fWFQ 2005/10/26 U5#ES = BYFH 2004/04/23
?ﬁ?}j > 2005/10/28 5" St 2004/05/28 f‘ﬁ‘fﬁ » 2005/11/29 I E'?:ﬁ '%\7‘1‘:1?\( 18 5] » IF[IF'JIEFT

’?fn JJT’TE SEPEL > BV (BEE PRI EL DO ERASP Y 8 5 00 3 AR SRL S T TR IRIPATR] » )

F”E PR R 2 PRTE RSV > = 2 12% %FE?? 1% ~ Ak Fﬁ[i@%8% ‘ ’Fi’f“‘ Iif%%% :
MF’\IHI;L (=48 10% ~ 1‘%‘%‘@1?@%[’“‘% 2% - 7Mg~lfk§u|'“%§% 1% (N23 ~ P12~ K 10) £ 0.1 ha#g"|

W 100kg (5 &) BIEJE'J‘;F}J‘F’ETLEF FhER [T R o A5 BN LS 0.1 ha 785 900 kg (30 &) o
Eﬁiﬂﬁﬁﬁé}ffﬁ

Wi oA ?H?EF“ (astragaloside I ~ T ~1I ~1IV) U{é"iﬂﬂﬁ'[ (isoﬂavonoid) s &
2 GAP # B Uil R 1 [ 1?‘@] (gl f”ff’i D IO S By PR S TR T *ﬁ&iﬁ(ﬂ
#F ?VT\ [ﬁ] ’IfJ'E ¥4 55 o RIHI T Hl HPLC ]Erﬁiiﬂfjbﬁi :E'l;fgl F[IFIJ HI% Hjﬁh *ijﬁf"?v
PO FrEA ’}3 5 fi#% (Soxhlet) 3!* TVEERIFITH] 80%F I 100 mL 3’ 02 PR SR ViR
VRESY A P > 2 ‘6[%2‘6[“‘%;"\ VAR SEN S E‘E{Iﬁ[[ JAVARERY 53 (Thsan & Din 2002 ) » F,[’iféfléiw
fﬁsﬁ eSSkl > '] TEI"QPIFE F"I—” 2mL > H] O45pm AL YR Elﬂ R gd—fi“ JHPLC 75 #7» &%
15 20l > ZEA R PONRAEAT Ef ;-{ﬁj’”‘ S f uclsrT ¥Rl o G [FF IR E*T’?Fl 4= RP18, 250 mm % 6
mm, mobile phase {7 acetonitrile: water=25:75 » £33kl ,t."”g‘t 16 > gl 1 mL/min, AHERY = 280 nm ([
F’ﬂf}*’i 1,2,3) ¢ {fi™| Waters 2487 HPLC dual-wavelength absorbance detector, Waters 600E multisolvent
delivery system, Waters 600 system controller, Waters Delta 600 pump, Millennium 32 workstation °

'3 @ﬂ?f@'ﬁﬁlﬁfﬁ@’?}ﬁ: = F’*\,?’J 1 £% (6aR, llaR) 9,10-dimethoxypterocarpan-7-O-B-D-

glucopyranoside ~ F'I & Bl 55 Gk - A B B ﬁ F' E I (3R) (-)-7,2-hydroxy-3’,4’-
dimethoxyisoﬂavan—7-O-B-D-glucopyranos1de = ”af-bﬁl{:[ [}5’% AEIREE %”J 3 £} calycosin =
#w R

EENEFREEEMR
I ¢ﬁﬁi&%ﬁﬂ‘g']?@ﬁfﬁg‘[‘#ﬁi’FI‘EJ:? R R EAS R BT PR EAS T
FROI BRI B IR (B O :ﬁuﬁé”ﬁs‘i”* &l -4 25em



PERFIE L By 5 193

Pt 1.6 cm o B FBPVE BTl 0 R 1.8 om o P 0.9 om 5 YR L ORI SRR
S AR E'”iﬂt bt B A EORCR B ISR 68 cm - e B L 76 em - 2
ﬁj&"@%t £l o Z‘J*;Fj f‘d;?ﬁ%ﬂﬁj}kﬁ?}t@ 6 3 ?I ; I:f £ 9 o T IHfER ﬁg[ﬂ%ﬂ} Fliﬁ»’t 3746¢ >
%F[:FEI[?‘E; 366.3 g - TR LR IR 131.2 g pﬂ? FER 1294 g o THEEEERE R E
£2643 g %F'?'?H 203.6 g o T ISR PR EL 135.0 g0 S B 1323 ¢ (R 1)< L
;\}"\—F‘th;ﬁ?ﬁfiﬂ/(“‘gjﬁ % 1,342 kg » F,F,?tu 1,248 kg
ARy

FJ= g 2 e poFEAL (2 1) FIReasE 18 5] [=8RPR] - AR %] HPLC S A EAL
PP (L5 BRI 3 0 0 Bl k2 - STOPITIR B (3 A 0.272-0.551
mg/g TR J BB J:,%krﬂufﬁé% 0.551 mg/g 7 ;EELEI ; ~+*‘jflﬂ()428 mg/g [/ ) Eu H‘0357 mg/g 5T

=0 T 0272 mglg RIS H (T APTERTTAIFHET > 7 f0 LSS IR SURAS- AR
r,é',l J%‘Wouo mg/g el > B[ IE9BR AT 'Ff[!,yj HUF 0.084 ﬂloogg mg/g > *%'T T;,:g i
0.070 mgfg it - 7 FI%ZE~ LB - FiE ) l‘r+0184mg/g:5:s'ﬁ I if 0.084 meg
H 7 Bep]10.079 mg/g I/’~**‘1F'F10057 mg/g &t (% l’“m’*w B SR P‘jﬂf 0301mg/g
ety > TG 0247 me/g KV Befl10.194 mglg L [ﬁ 0.100 mg/gﬁl% F = bl

F I AN T e S B R R l/i[ﬂﬁﬁfglﬁ 5B fé FERE T Bl PO = ,ﬂ@‘ﬁiifg
jff‘ﬂ llf[[
ﬁﬁmmbqa;

[UFE f "E KIEY (astragaloside) ﬁi: Fﬁm ikt 0.737~1.077 mg/g V[l > #5811 ]7] I I’{[E[j 1.077
mg/g AU 24 Bl EREL > Befl1 0.948 mglg 3 ,aq i T B 0.868 mg/g 51T =
B9 0.737 melg FUEI A BHR(S (A 3) 2]~ SPPOEITFIRHET - FrBes 1o fB ﬁfﬁg

LR FEE S FE TR S ORI A
Table 1. The agronomic characters of 4. membranaceus and A. membranaceus var. mongholicus in different growth

duration (month).

Growth Plant Freshstemand Drystemand  Fresh root Dry root

Duration  height Branch leaf weight leaf weight weight weight
Entry ™) (cm) numbers (g/plant) (g/plant) (g/plant) (g /plant)
A. membranaceus 6z 40 dy 4b 85.9d 30.2d 40.2d 28.1d
9 48 ¢ 4b 1443 ¢ 54.8¢ 104.6 c 732¢

12 55b 6a 22720 86.3b 18241 117.7b

18 68a 6a 374.6 a 131.2a 264.3 a 135.0a

A. membranaceus

var. mongholicus 6 40d S5c 103.2d 393 ¢ 42.3d 29.7d
49 ¢ 6 bc 139.2¢ 49.6 c 1103 ¢ 74.6 ¢

12 60b 8a 21330 8240 160.3 b 102.2b

18 76 a 9a 366.3 a 1294 a 203.6a 1323 a

* Growth duration (month).
Y Means within a column followed by the same letter are not significantly different at the 5% level by LSD test.
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Table 2. Three isoflavone contents (mg/g) of 4. membranaceus sampled from four different plantation location

Isoflavone contents (mg/g)

Plantation location 1* 2 3 1+2+3
Taichung 0.084 v’ 0.079 ¢ 0.194 ¢ 0.357 be
Wushe 0.120 a 0.184 a 0.247b 0.551a
Sandimen 0.070 ¢ 0.057d 0.301 a 0.428 ab
Market sample (imported) 0.088 b 0.084 b 0.100d 0272 ¢

“1: (6aR,11aR)9,10-dimethoxypterocarpan-7-O-B-D-glucopyranoside (= F'I5 L Z4H%k) ;2: (3R)-(-)-7,2-hydroxy-
3’ 4’-dimethoxyisoflavan-7-O-B-D-glucopyranoside (= F'I3FL I F ; '%5€) ;3: calycosin (=% Sxf! ’F“J i)
¥ Means within a column followed by the same letter are not significantly different at the 5% level by LSD test.

3 DA R B 4 B I B (mgfe)

Table 3. Four astragaloside contents (mg/g) of A. membranaceus sampled from four different plantation location

Astragaloside contents (mg/g)

Plantation location i il 1 v Total
Taichung 0.902 b” 0.030b 0.005 a 0.011b 0.948 ab
Waushe 0.803 ¢ 0.041 a 0.006 a 0.018a 0.868 b
Sandimen 0.700 d 0.032b 0.002 b 0.003 cd 0.737 ¢
Market sample (imported) 1.040 a 0.030 b 0.002 b 0.005 ¢ 1.077 a

“ The content of Astragaloside I , Astragaloside I, AstragalosideIll, AstragalosideIV and total Astragaloside content.
¥ Means within a column followed by the same letter are not significantly different at the 5% level by LSD test.

1040 mg/g f84flj » Eefl10.902 mg/g 41 » T 0.803 mglg 5=+ = 24[1[] 0.700 meg 4[5 - ?'I?L"ﬁ“
Hﬁllﬁii I'F#7 0.041 mg/g E“E e},LHI = BYff 73/1 l#'” FjIES 0.030 ~ 0.032 & 0.030 mg/g » =
[ s F,?Llﬂkmguf,é% ’ llb%ﬂrﬁ[ﬁuh 00057v0006mg/g£f4f,!' , %Eafaj Ll
T = S]] 5T KD 0.002 7% 0,002 me/g S » T BB LY B B < FiE SOV
5] ﬁEH 2 0.018 mg/g ﬁﬁ E:f[10.011 mg/g £ 7> F‘?PFIEET“ FSAM ST HIEE 0.005 & 0003 mg/g >
1N NEA R R AR "“ =B PUATL > TR e B AR i’,:fﬂlél R [JF];_[:B"L‘I
iy > By o

?[I?Tﬂﬁfﬁ "*'IWZ?F'I FFF’JF' ﬁé'f%ﬁ IRIUCRE T*%Eﬁ%iﬁﬂ/ﬁg’ﬁ}' i 3¥§:EIHF]FU CEl
R R B R ] er’jE WL FIEEE 0 12 P Do 12 FJE 5 6-8 FJF}E%@[E’
F“]E'I F10.05 mg/g = 0.12 mg/g » — F"%\ﬁlf&'i[%ﬁ” 12 JﬁIJﬁE%LEﬁJ » 9-12 £ & &l [Jljﬁ'J » 7-8 F|
% P 0.043 mg/g ¥ 0.184 melg - < BB 12 2 LR, - 1012 r’jéhﬁ i > 4-8 1]
R[S 7 0.073 mg/g = 0.247 mg/g o PR 1A g\}ﬁi&%ﬁl?ﬁiﬁﬁﬂ&ﬁﬂ% 11-12 5] » B0 EG 12
FIRE o

PHFEE B B U AR (U 2~3 [ 2 R B II%E&‘%% TEVEERE T RVESIG T
[rjpjrlgiﬂ@] S BT 0.688 mg/g (1 5]) = 0.902 mg/g (10 £]) I/ > 10 ] Ll?“%?ﬂfﬁi@ E’!‘
o BT B T T T~ VPSS B

!
ltmtm t'"lm—r'ﬂ
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Fig. 1. Seasonal changes of three isoflavone contents in the root of A. membranaceus. soflavonoids 1
(6aR,11aR)9,10-dimethoxypterocarpan-7-O-B-D-glucopyranoside (— FH & EL M E) isoﬂavonoids 2:
(3R)-(-)-7,2-hydroxy-3",4’-dimethoxyisoflavan-7-O-B-D-glucopyranoside ( — H 48 & 52 5 £%¢)
isoflavonoids 3:  calycosin (558 B 55 H)

= astragalosides 1

Content (mg/g)

,_.
NS
w
~

5 6 7 8 9 10 11 12

Growth month

@ 24085 BEEE Bl 1 SR FHEME -
Fig. 2. Seasonal change of astragaloside I content in the root of 4. membranaceus.
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0.035
= astragalosides 2
0.03 astragalosides 3
— — astragalosides 4
0.025
C
g 002
|5
= 0015
S}
O

0.01

0.005

1 T3 4 [Byyohn-g. 8 90k 11 12
Growth month

3. MG EEFHEER D ~ I~ Ve R EEML -
Fig. 3. Seasonal changes of astragaloside IT ~ T ~ IV contents in the root of A. membranaceus.

B TBEEEE T ~ I~ VopIfEE > mEER ~ M VEESEECAE 3 - eE el
R 0.015 mg/g (3 ) £ 0.03 mg/g (9 ) % 8~10 HFSEH » Hfis Ll 9 HIRUGESRE -
wEERTAY SR 0.002 mg/g (3-5 ) % 0.005 mg/g (9 H) > LL9 HIRBGESIRR - 8 A~10
ARk - B8 EalIVAY SR 0.006 mg/g (3 ) £ 0.011 mg/g (9 ) > KBl 9 AERIGESR
i 0 8~10 H RS -

T

A wEEET - PR (R - HgHE IR ~ 800 m Kz 1200
m > FEAERRIMBIMIR - T IHEAIE 7> RIS s NS o8 - B SIS0 s B i/ M AIRER
AEFE ZFHAMERIENES - (HEE EE RARIENIR RS © B —HHE
HEBNZFEEE  BIFRIEE > sTRRIREAERE > NEA NMRFBEEITRZ FaEE
LR ETRMAES - AL AR IEMETE - AL E MR B AR AT - fE5
BEEMEYIFr EH T REMRE - FARBACE B R ERIRSERE IR > FEAL BRI R
i) - AR S a s B « A ENIZIE g R NBREBAR DL - (EESEN 2% e g nutEiRst
BEEAR > HEr AR - BINZ e veEimh — R b - S BRI S R oS
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=B R E R ES (Ma et al. 2002) igr%“ﬁ” 2003 = V5 fif =Rk N - ER A o
(7 Ry &L?ﬁ%iﬂﬁ 18 ffat " | Pk f 8 & BV AR YR o ﬁ@;ﬁu ESNRERERIN!
f,‘ptf;;qrﬁfj RIS AT ] 11~12 Jb I~4 FISTFERLEE > Bt 2] ﬁ]‘lfg_l’?‘fnb@?“’?’hJFP
ey - TRRE B AORRED) - R B 78 Fwﬁﬁ%gaﬁaﬁ%ﬁq@ @?ﬁ#%pﬁi’[?
guﬁm [ﬂﬁ]?}fﬁ ,Elj [%+ AiFH A7 0.272~0.551 mglg VK] - %Eﬁf[ll}mﬂrﬁuﬁélfﬁﬁ = PYff
RUAE=1 1)) [Fﬁ!,ﬁ[% T SFhE TS 1200 m R = PIFMYETS 800 m Vg > i) rgfuii
A ﬁﬁ%li’ﬂﬁﬁ“ [?ﬁﬁ #AZBYBE lﬂﬁrﬁ%ﬁ“%%& A8 P S BB VR F R F
ﬁ]?fglﬁli [Euﬂﬁ! » FENA T B IIEUFI?*?"@ lﬂﬁfﬁi'ﬁﬁ‘ﬁﬁj FIFF 4*E'F[?EJ““ (astraga1051de)
E%F#;rﬁ"0737~l 077 megfg V] » F90k Fl ) 5 FORER o8 ( R RSy - Bl S
[E%‘HEWT B ket o #%F'FJ“F"@H‘F?E'IE‘:I% ELJ‘:F[?FJ”‘ uﬁé%@ b T B B % @
FOAETEREE 7 PORBYG B SEORN - R B BT R I P e A
B ) T B T BT E I T A  S RI OP FLAFERS (Pan.
& Shuan. 2005 ; Li & Fitzloff 2001 ; Zhou et al. 1995 ; Lin et al. 2000 ; Wu et al.2005) » i+ £
RO E TV AR5 53 0 T S i ) (B B 1 % o 2
Elfel H[ﬁﬁp SE F[zb%é
FrERLY WRVE el pl 8 25 FUBGEAORE] WRERI D4y = 5 e G TREERSSOR T 7b 2005
¥ 3,252,968 kg Tu‘é‘_«" 4,105,528 5 7 » ?ﬂ l'%?:l.26 5 74;2004 = 3,108,156 kg » TU‘é'f" 3,408,575 57 >
Ff]'%]"l 09 3 7+; 2003 =+ 3,885,188 kg ° T=4$2,792,373 X 57 > Fff%?'o 71 3 7; 2002 F 3,615,345 kg »
T‘L’é”2289 130 5 7> ]E'ﬁ'[ﬁ]‘ 0.63 3_7u; 2001 &+ 3,743,490 kg TL*é'bZ 442,978 5 T » EJ E]‘ 0.65 5_7+; 2000
# 4,022,778 ke o [-4% 2,622,688 X » H{F10.65 X% I 1kl (kg) WF 0 i lﬁ%ﬁ&gu# (75
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Agronomic Characters and Cctive Ingredient Contents of
Astragali Radix Planted in Taiwan'

Yi-Kung Lin*?, Bang-Hua Chen®*, Yuan-Shiun Chang’, Yue-Wun Wu’,
Sin-Yi Liu®, Ruey-Sheng Lai®, Jui-Lung Kao” and Jia-Ren Liu®

Abstract

Lin, Y. K., B. H. Chen, Y. S. Chang, Y. W. Wu, S. Y. Liu, R. S. Lai, J. L. Kao, and J. R. Liu. 2006.
Agronomic characters and active ingredient content of Astragali Radix planted in Taiwan. J. Taiwan
Agric. Res. 55(3):190-200.

In order to understand the agronomic characters of 4. membranaceus and the active ingredient
contents in Astragali Radix, the plants were cultivated at 3 different locations in Taiwan. The root of A4.
membranaceus is called Astragali Radix and it is a important traditional Chinese medicine in Taiwan.
Two botanical forms of these medicinal plants including A. membranaceus and A. membranaceus var.
mongholicus were used as our materials. The average plant height and branch numbers of A.
membranaceus was 76 cm and 6, respectively, whereas 4. membranaceus var. mongholicus was 68 cm
and 9 after planting for 18 months. The fresh and dry leaf and stem weight were 374.6 g and 131.2 g,
respectively, for A. membranaceus, and 366.3 g and 129.4 g for A. membranaceus var. mongholicus.
The fresh and dry root weight of 4. membranaceus was 264.3 g and 135.0 g, and 4. membranaceus var.
mongholicus was 203.6 g and 132.3 g, respectively. The yields of A. membranaceus was 1,342 kg/ha,
and A. membranaceus var. mongholicus was 1,248 kg/ha. Based on the analysis results, the active
ingredients, isoflavonoids, in the root consisted of three compounds including (1). (6aR,11aR)9,10-
dimethoxypterocarpan-7-O-B-D-glucopyranoside, (2). (3R)-(-)- 7,2- hydroxy-3’,4’-dimethoxyisoflavan-7-
O-B-D-glucopyranoside, and (3). calycosin. The total contents of three isoflavonoids in the roots
harvested from plants cultivated at Taichung, Sandimen and Wushe were 0.36 mg/g, 0.43 mg/g and 0.56
mg/g, respectively, whereas imported samples from market were 0.27 mg/g only. The total contents of
four astragalosides were 1.08 mg/g extracted from the imported products and 0.95 mg/g, 0,87 mg/g and
0.74 mg/g from those planted at Taichung, Wushe and Sandimen, respectively. Both astragaloside
contents in the imported products and the roots harvested from Taichung were not significantly different
at p=0.05 by LSD test. The results indicated that 4. membranaceus can be planted in Taiwan as a
pioneer traditional Chinese medicinal crop.

Key words: Astragalus membranaceus, A. membranaceus var. mongholicus, agronomic character,
active ingredient, Astragali Radix.

1. Contribution No. 2266 from Agricultural Research Institute, Council of Agriculture. Accepted: August 15, 2006.

2. Assistant Agronomist, Associate Agronomist and chief of branch at Guansi, Hsinchu, Senior Agronomist, Assistant
Agronomist, Assistant Agronomist, Assistant Agronomist, TARI, Wufeng, Taichung, Taiwan, ROC.

3. Doctoral degree learning student, professor, docotor and doctoral degree learning student of China Medical
University, Taichung, Taiwan, ROC.

4. Corresponding author, e mail: banghcheng@wufeng.tari.gov.tw ; Fax: (03)5476017.





