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Astragali Radix prepared from the root of Astragalus mongholicus Bunce cultivated in Hokkaido
apparently differs from Astragali Radix imported from China, in that the former develops more
lateral roots. In this study, we evaluate the quality of the crude drug prepared from the plant,
cultivated in the field of Hokkaido Experiment Station for Medicinal Plants for one to three years.
The root of the plant was divided into tap root and thick and thin lateral roots, and each was assayed
for its isoflavonoid (I-V) and astragaloside (I-IV) contents by HPLC. The profiles of the amounts
of the nine components assayed were about the same for the two and three year old plant roots.
Isoflavonoids I-V were contained in about the same amounts in different parts and thickness of the
roots. On the other hand, the amount of astragalosides I-IV was found to be larger in thinner root:
thin lateral root contained more astragalosides than tap and thick lateral roots. So far as the results
of the determination of these nine components, it is considered that both tap and lateral roots of A.
mongholicus may be used as Astragali Radix.
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Fig. 1. Chromatograms of Methanol (A) and Butanol (B) Extracts

from Astragali Radix Prepared from Astragalus mongholicus

Sample: C2 (3-year-old, whole roots).

Peaks: (A) 1, astraisoflavoneglucoside; II, formononetin 7-O-
B-p-glucoside; III, astrapterocarpanglucoside; IV, astraiso-
flavanglucoside; V, astraisoflavone (calycosin). (B) I, astra-
galoside I; II, astragaloside II; III, astragaloside III; IV,
astragaloside IV; IS, /-menthol (internal standard).
Condition: (A) column, TSK gel ODS-80TM (4.6 X250 mm);
mobile phase, CH;CN/H,O0/CH,COOH (270:730:1); flow
rate, 1.0 ml/min; temperature, 40°C ; detection, 280 nm. (B)
column, Develosil ODS-5K (4.6 X250 mm); mobile phase,
CH;CN/H,O (43:57); flow rate, 1.0 ml/min; temperature,

40°C ; detection, RI.
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TasLe I. Isoflavonoids and Astragalosides Contents of Astragali Radix Prepared from Astragalus mongholicus
Cultivated in Hokkaido and Harvested in 1991
No.  Plant age Portion* Harvest Isoflavonoids (mg/100 g) Astragalosides (mg/100 g)
’ & (Size**) date I I I IV V Total I II I IV Total
Al-1  1l-year-old TR Sep. 20 78 24 16 7 13 138 43 14 5 3 65
Al-2 1LR (thin) 63 17 19 10 16 125 73 26 8 5 112
A2 l-year-old WR Sep. 17 34 10 8 6 4 62 92 31 11 7 141
B1-1  2-year-old TR Sep. 17 99 21 22 16 7 165 44 17 8 5 74
B1-2 1LR (thick) 72 18 22 16 9 137 60 23 8 6 97
B1-3 1LR (thin) 59 14 18 11 7 109 79 28 11 7 125
B1-4 2LR 8% 18 27 6 38 159 113 49 13 11 186
B2 2-year-old WR Sep. 17 83 21 26 6 9 145 71 29 11 8 119
B3-1  2-year-old TR Oct. 22 212 54 59 16 5 346 14 9 4 6 33
B3-2 1LR (thick) 175 49 48 11 4 287 38 19 5 7 69
B3-3 1LR (thin) 128 33 36 7 2 206 82 35 11 9 137
B3-4 2LR 158 45 37 8 2 250 77 36 9 9 131
B4 2-year-old WR Oct. 22 114 28 22 7 4 175 83 23 8 6 120
C1-1 3-year-old TR Sep. 11 179 40 63 38 8 328 36 11 4 5 56
C1-2 1LR (thick) 121 35 39 25 6 226 56 19 5 7 87
C1-3 1LR (thin) 114 26 49 18 8 215 113 31 12 11 167
Cl-4 2LR 113 26 59 21 7 226 127 35 12 14 188
C2 3-year-old WR Sep. 11 141 44 46 16 7 254 66 24 6 10 106

Isoflavonoid I, astraisoflavoneglucoside; II, formononetin 7-O-8-p-glucoside; 111, astrapterocarpanglucoside; IV, astraiso-

flavanglucoside; V, astraisoflavone (calycosin).

*TR, tap root; 1LR, first order lateral root; 2LR, second order lateral root; WR, whole roots.
** Thick and thin are 1.0 cm or more in diameter in proximal portion of fresh roots and less than 1.0 cm, respectively.

Tapie II. Isoflavonoids and Astragalosides Contents of Astragali Radix Prepared from Astragalus mongholicus
Cultivated in Hokkaido and Harvested in 1992
N Plant age Portion* Isoflavonoids (mg/100 g) Astragalosides (mg/100 g)
0. .
g (Size**) I 11 III Y V  Total I 1I 11k IV Total

A3-1 1-year-old TR 219 87 56 17 12 311 20 8 3 1 32
A3-2 1LR (thick) 99 39 22 7 8 175 29 11 3 2 45
A3-3 1LR (thin) 139 74 56 12 8 289 87 23 ) 4 122
B5-1 2-year-old TR 215 58 53 23 8 357 30 11 3 3 47
B5-2 1LR (thick) 292 60 80 23 11 466 30 10 2 4 46
B5-3 1LR (thin) 162 37 35 9 5 248 82 21 5 5 113
B5-4 1LR (ext. thin) 145 26 37 11 5 224 175 36 8 7 226
C3-1 3-year-old TR 133 53 30 14 7 237 44 13 2 5 64
C3-2 1LR (thick) 130 93 32 13 6 274 45 13 1 4 63
C3-3 1LR (thin) 97 40 27 13 4 181 9% 21 4 6 127
C3+4 2LR (thick) 133 51 35 12 6 237 53 14 2 5 74
C3-5 2LR (thin) 136 53 36 12 5 242 75 21 2 6 104

*Same as TaBLE L

** Thick, thin and ext. thin are 1.0 cm or more in diameter in proximal portion of fresh roots, 0.5-1.0 cm and less than

0.5 cm, respectively.
Samples were harvested on Oct. 21, 1992.
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Tagre III.  Isoflavonoids Contents of Astragali Radix Prepared from 2-Year-Old and 3-Year-Old Plants of
Astragalus mongholicus Cultivated in Hokkaido and Harvested in 1993 and 1994
- Isoflavonoids (mg/100 g)
Plant age  Portion I il I v v Total
2-year-old plants
TR 221.0+£33.3° 45.8+11.22 92.8+15.32 51.8+10.5% 34.0+17.8 445.2+69.6%
1LR 166.5+25.1° 36.84+ 5.0 74.5+15.1**  34.7+ 8.8° 30.3+16.8 342 .8+62.5°
2LR 132.5+23.1° 25.5+ 4.7° 62.5+12.7° 29.34 6.5° 30.5+15.3 280.3+52.6°
LSD (0.05) 32.1 11.4 25.2 10.4 NS 77.8
3-year-old plants
TR 204.3+31.4 39.3%+ 8.2 100.0X=14.0 50.0+ 9.2 5.0+ 0.8 398.5+£57.5
1LR 180.0438.7 40.5+ 5.4 92.0£25.9 46.0+17.3 3.8+ 0.5 362.2+85.3
2LR 173.5+31.8 39.5+ 2.1 97.8+30.0 50.3+16.8 3.3% 0.5 364.3+70.4
LSD (0.05) NS NS NS NS NS NS
t-TR** NS NS NS NS # NS
t-1LR NS NS NS NS # NS
t-2LR NS NS NS NS # NS

*Same as TabLe L.

**Results of ¢-test between 2-year-old and 3-year-old plants.
# and NS represent significant difference at 5% level and no significant difference, respectively. .
Each value represents the mean of 4 replications*standard deviation. Values with different small letters are significantly

different from each other at 5% level using LSD test.

Seeds were sown on May 12, 1992. Samples of 2-year-old and 3-year-old plants were harvested on Oct. 4, 1993 and Oct.

28, 1994, respectively.

Tasre IV. Astragalosides Contents of Astragali Radix Prepared from 2-Year-Old and 3-Year-Old Plants of
Astragalus mongholicus Cultivated in Hokkaido and Harvested in 1993 and 1994

Astragalosides (mg/100 g)

Plant age Portion I I 1 v Total
2-year-old plants
TR 36.0x 7.1¢ 12.3+ 2.2¢ 4.5+ 0.6° 3.5+ 0.6° 56.3£ 9.9¢
1LR 149.04+23.9° 38.3+ 5.1° 12.3+ 1.9° 8.5+ 0.6° 208.0+30.4°
2LR 248.0+46.7% 62.5+11.6% 18.8+ 4.3° 12.0+ 0* 341.3+62.2¢8
LSD (0.05) 46.4 11.8 4.2 0.6 62.7
3-year-old plants
TR 34.0+ 6.6° 12.8%+ 2.6° 5.3+ 1.0° 3.5+ 1.0° 55.5+ 9.3¢
1LR 10.3%+12.1° 31.5+ 5.9° 13.3+ 3.52 10.5+ 3.18 165.54+20.0°
2LR 174.5+17.7° 44 .5+ 7.8 17.8+ 5.4 17.0+ 9.78 253.8+31.8¢%
LSD (0.05) 22.2 8.5 4.8 8.3 38.2
t-TR NS NS NS NS NS
t-1LR # NS NS NS NS
t-2LR # NS NS NS NS

Notes are the same as Tasre IIL

[~V o#ER % Tasre 1111, astragaloside [~IV oftH
% TaBLe IV 2R 72,

FAR, —RKMHE, KR & B R (HRES
WAT2) 2k, 2FEETEAV T IR 4 FI~IVE
BT BMEANC B - 7257, 34EE TR 0=EIZ
& 67 d - 72, astragaloside [~IV &S a3 HED
WA LICHEFRICHEDL, AV7IR /4 Fg8E (I~1V,
28%) Lide{BEoMERIzH - 7.

HEEFEH OB, AV 77 R 4 FI~IV B &
UF astragaloside II~1V D &£& BT 2 & v 5 fE[AII
MOLNL T2, DEEDA VYT TRIAFV IDT
7 ary) GRI3BO TEWEEZRL, SEERICBWTEHE
BICAET L7z, 1991 B L1992 EpERB Tl o0 &k

9 MERIZED LT, 1993 EERB O A BEMEE T
L7zlEz 155, JRINIEABETH S, astragaloside I
TR 3IFEABRICBYC2HEEL VEEICEHL L 7205,
SEETIHAMBILKT 22 L IERT B 52 b7z,
5. 1994 FUNEHK (3 EEBEFR)
TaBLE VIC/RL 72 & 512, 3 FEAEBBENRED A Y 7

TR A PEFEROTEHMEIERERFZET 5594232 mg/
100g ThHo7z. AV7I7KR4F]L HIBEUAHEE
DIEMEARZ DAL BN R (Tasee I B X FIV) 1z X
THEAEVWDIZ, BBOEFZE (LBREEE 11.5~
94.2g) MLz bnEEbNT, AHSEIERES
RL7RE (C8) & EvMEDRE (C5) Tl 3.9fEn=
HERD b LTz,
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TasLe V. Isoflavonoids and Astragalosides Contents of Astragali Radix Prepared from 3-Year-
Old Plants (Whole Roots) of Astragalus mongholicus Cultivated in Hokkaido and
Harvested in 1994

N Dry weight Isoflavonoids (mg/100 g) Astragalosides (mg/100 g)

o (g) ¢ 1I 11 v V  Total I 1I 11 IV Total

C4 94.2 175 32 123 67 3 400 55 20 6 12 93

C5 54.3 133 26 56 46 3 264 189 56 21 22 288

Cé 46.6 232 47 57 27 3 366 133 21 12 9 175

C7 29.5 220 54 114 77 2 467 60 31 10 12 113

C8 17.2 467 105 338 110 5 1,025 77 22 6 11 116

C9 28.2 347 55 292 59 2 755 50 19 8 12 89

C1o0 28.0 319 69 207 84 3 682 88 20 9 11 128

C11 61.1 304 62 140 61 4 571 104 34 14 12 164

C12 30.4 200 45 97 23 3 368 53 33 6 14 106

C13 11.5 365 68 169 90 4 696 48 24 7 14 93

Av. 40.1 276 56 159 65 3 559 86 28 10 13 137

SD 23.3 102 22 95 27 1 232 46 11 5 4 61

astragaloside 43 & BN FHHELIZEMFEEIT 137161
mg/100 g Th - 7z, A EEIRAMEEZ L 258 (C5)
ERMEDRE (C9) TlE 3.2FnENIRD LN,

RECHIIA V7 IR /A4 FEFIERIIRNTH 5975,
astragaloside &3t & BT HA & EH ICREED 5 R9HB
Lz,

6. & =3

LWETT A T A7 X EHEL 2BA, 1 FAETIEIR
DEBHF 5 TIZ L, SFEETIIRIKRE(LNBET
INFED R 70 5 2 & 70 O b 2 A TONED Il & &
ZHENTWwa, L L, MuagBRsFEa: Ll 2 DsRE
Kz, KETEWLDIZERME BT 5 hERERE
ERESCEL->THD,
1993 4R 2 FAEMOEBEBERE TR, AV 77K /A Fl~
IV KWERDO G EEE, astragaloside [~1V (3w
RN EEE KT NCBEFTORRE L7, 2
D& uHh, ¥ LDES EIREWE LT 5 TR
bz e B b,

EEBICEBREERNOD 2 Z Ehm s, EEAKED
GABA X 3N Tw3Y EfE5i3 GABAEZEITFMRLY
MWEIRO BT ENZ E, B2k, 7/ — VX AEE
YEBOERICH 22 L), ROEBIIERMmE V)R
SR R 2 T T T B, IR B L IR
Ve % 4 $ ' astragaloside IV % ## & T % astragalo-
side i HIEWE & T 5% b, EiE L DEM % ZFT
BRELBH, THAICEL T, 4HBOFEEPN T
L ORI 2B 72 v,

R SR TIRIBE DA & ki astragaloside [~1V
DEEEIIFEZICEML 20, IbidTEE L TERICE
BHENBHRDT, KEICIZIZIEAEEEIN TNV,
ZDi, BEDFAIAEEIBOREHT L& B EIE LT
mL, ZoORKEELCEEIEMLIELDEEZ LD,

CDEHBBEROEE > T b,

—F, AV T7IRIA P~V IZEEDL L LT AREIZ D
GHENBD 28, MR KRIC L 5 2ED astragaloside
I~IV 3B VHEBICEHN k-2 &FEZ N5,

L bokkic, 42717 XEROEEFNA Y7 TR
24 F1~V, astragaloside I~IVi3 k&4 ick )&=
EHRD LNT2D, IATATXEREOEERES X KREW
AR ENERRO LN -2, (#E- T, JLiEE THEE
L7zt £ 47 XOEBRRIZER, TR, AR, Ko
B wWEE L UERTRREEL LILED, ZoAICBEL
T, SHBOFEFRLLEHPBETH 5.

%B, X847 X CRBRESRGOMEIC RITTREIC
DWTRRED ENTVEY, A ETVATXTIERITR
FEN TV v, SRIOFEREICET a3 slicHmEDT
ETH B,

Li8lE, XNFATIXEFA ETTATXEE—FETE
WL, BOBOORONE, K2, BoaE%d ERLE
BT ATETH LD, AVT7TITR 4 FI~-VEEREICH
LTIEBEDHIB->TWwb L HicEBbinsd,

3 & )

XNFATXERICEEBORFNESGE I NETAETL
X R AbMEE CRIET 3 &, SRARIEREL, BRiIHE
FEEXKES B -2, 22T, FHH (1~3F4), AL
B (M, fHR) B L OB ZFEML, BB
EHINBAYVYTTITKR/ A4 FI~V B L astragaloside
I~V &g %23~ AL L 72,

FORER, FREEEHE KOEm o M I3 I 2 tEEN R R
DN otz AV T7TR/ A FI~VERIZ—WOHR
BT RWERD T L AL D S 7z hy, FAK
Rk 2 EFHEETIE e - 72, L L, astragaloside
[~IV BN LPIRE L BWERICH D, MVHRDT;
FERILDEEETH -2,

(168)
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SRERLIRGEEICETIRY, F4E7F7XD
W RIZEES, R, AR, RI0fle(®E L L UEM
WREEFE 2 LN, K TEMBEOEBIZERME V)RR
FHEIBERDRon. T NS0 SICBIL TR, SBoR
BRI LML 72 \».,

OB AWRIIEESE [BHREE] o—REL TT-
rZrefRL, BRREAMICE#e LY, £, BFEE
BET & o 7o KRR IR HBOK B L, s, U,
L, SRR T % TRV 72 B S A A R BRI g S F R
SEABG WA E, RHRERE, ARETR, R0
AK, T EBGHEAT - CTHW 2 AbEE ST ek o
FEERBFLERRMEES LS L UMb S 2TEW 72
THERERIZERS# 2L ET.
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