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Allelochemicals Isolation and Structure Identification of Artemisia annua
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2 Guangdong Forest Research Institute, Guangzhou 510520 ,China)

LI Chun-yuan'

Abstract: The allelopathic effects of Artemisia annua were investigated. The experimental results indica-
ted that the petroleum extracts( A) , petroleum/ethyl acetate[ V: V=1:1] extracts ( B) and ethyl acetate
extracts ( C) ol Artemisia annua remarkably inhibited the germination and seedling growth of Raphanus
sativus , Brassica parachinensis, Brassica perkinensis and Oryza sativa. The inhibitory effects increased
with their concentration. The phenomenon that the germination and seedling growth were inhibited at
higher concentration while stimulated at lower concentration was also observed. And the order of inhibitions
activity is C > B > A. Under the guide of bioassay, six compounds were isolated. Five of them were identi-
coumarin, palmitic acid and stigmasterol by using IR, HNMR,

fied as artemisinic acid, artemisinin B,

PCNMR and MS.
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RIMEIER , H R IR A A . AT R
HE P EA ALY IEE R HE LA, ARG H
MR I A& Lo ZEmREY MEYEEER,
BEFET SLBEERS MRS SN, THRE
HHRRAE LSRR A KN E R, FRTE P
W REE R ERI S e &, NP E NS R
RO ISR

1 #MEETE

1.1 g

A EE B, R DAL, SEREY
% D Raphanus sativa 3 .[> Brassica parachinensis L.
cv. Apr. Sep. OilGreen K [ 3¢ Brassica perkinensis
Lour. Rupr. cv. Maye T AT FA R THTHR; 7k
K& Oryza sativa EET RV KR F Be iR AL
1.2 REHE
1.2.1 FERRHHHE BRBEEHETFERR
5 ke, JH 9 =95% B 10 kg WIZAEHL6 d, BH 3 X,
BRI, BE RN Z B, R E 525 ¢ BMEE
400 g FERERL 400 g, %A 1000 mL Jiwbbeshi st +,
SRl RGO - 2RO (Vape Veges =
1: 1) MZERZEEE 2 100 mL(3 x 700 mL) ¥EhR , Ak
WA IRAR AR E R B & 2 o 3 BBk (R PR &
BRI A B.C) #HATA .
1.2.2 F& CERR 2T 4 B SREH I T A
HE ARG YaiE BB TENERFE S
FEEZEU A B C X 4 MY HALEYER. &1

3B 3 AEE T RAEK. REXEP & 44
K, KRR, 2 d FABEMFTFHELAE
#,5 d JEilE v 00 v v FIARS , K A B b 38 5 it
FRFEAT LK.

1.2.3 ApiEiebhtin 5 5% RIEANLE
REHN,FECERERY) C AAEBNEMEE, R
WXTHGHAT T 508, RELS0 ¢ BE , R CERiEfE,
TR 40 g BERORY, BUEZE K EE R, B, BEEE VR, 3K
5 6 ML, I E s B B E R S
SCER( 14-15 1% B YRGB 7T T €.

1.2.4 HEHHFiE FFHEER BRKIES
PEIIE R — b3 29, 13 25 2R F3 DPSwin 3K 44
AT KA.

2 HREHM

2.1 BEEZEREDY AB.CHEDFEY

2.1.1 FEHLHBRERRY ABCHRTHRENH
W HELERRY AB.CXARZAEEDHT
HRHAAARBRENLBERGRL-3). HFEL
REIEE Y A fER & E 25 0. 100, 0. 010, 0. 005
g - mL 7B, X R F IR R LW HIEH, HE
0.100 g - mL ™" i, M HI/E AR K. Hi# BRI
Py A FEFRBHRE N 0.002 g - mL AT, XESRLHIE R
MYHEAARBMIERER. FEJBRERY B.C
FEBTE YA 0. 100 H1 0. 010 g - mL ™" B X 7 F
ZEAVBRMEER. TEARRRERET X4 7
AR EERF Y. C> B > A.

®1 BFEZEEDYDAMEOHTFHERGEME

Tab.1 Effect of A of alcohol extracts of Artemisia annua on seed germination rate %
p./ (g° mL™") % N Raphanus sativa  3R.0> Brassica parachinensis [ 3E Brassica perkinensis IKFG Oryza sativa
0.100 36.67 £8.39b 22.22 +5.88¢ 35.56 £4.01d 34.44 +2.94d
0.010 41.11 +£7.78b 51.11 +11.76b 66.67 £1.92¢ 42.22 +7.29¢cd
0.005 43.33 £12.02b 86.67 +3.85a 81.11 +2.94b 56.67 +14.53¢
0.002 84.44 +5.56a 96.67 £1.92a 97.79 +6.94a 74.44 +2.94b
X B& control 92.22 +4.84a 94.44 +£5. 56a 95.25 +1.65a 85.56 +5.88a

1) AP HBAIATLA AR LR RN HELATEHRAEZEAFTIHFRAL(P=0.05) EFREF
2 BEZEENYBXEYHTHRZENZM

Tab.2 Effect of B of alcohol extracts of Artemisia annua on seed germination rate

%

ps/(g-mL™") 3 N Raphanus sativa 3. Brassica parachinensis 3K Brassica perkinensis ~ 7K% Oryza sativa
0.100 35.56 +6.19b 24.44 +2.944 36.67 +1.92¢ 33.56 +4.01d
0.010 40.00 +5.09b 57.78 +9. 88¢c 65.56 +4.44b 41.67 +3.85¢d
0.005 42.44 +4_84b 76.67 +1.92b 70.00 +1.92b 51.11 £2.94c
0.002 83.33+1.92a 87.78 +2.94ab 77.98 +2.42b 74.44 +1.91b
%t B& control 95.56 +2.94a 97.78 +1.11a 98.89 +1.11a 87.78 +2.94a

1) AFPHBAIATLA LR+ FARRAFAELE AT ERARAEZRAFTFTRER(P=0.05) £FFEF
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Tab.3 Effect of C of alcohol extracts of Artemisia annua on seed germination rate %

pc/ (g mL-1) ¥ D Raphanus sativa 30> Brassica parachinensis  £13€ Brassica perkinensis IKEG Oryza sativa
0. 100 11.11 £6.19b 5.56 £2.94d 4.44 £1.11d 1.32+1.11b
0.010 18.89 £4.01b 8.89 +£2.94d 15.56 £2.22d 3.43+£1.93b
0.005 21.11 £4.44p 58.89 +11.28¢ 47.78 +12.81¢ 4.14 £2.94b
0.002 22.22 +1.11b 78.89 £4.01b 77.78 £2.22b 12.00 £1.22b
% B8 control 94.44 £14.70a 97.78 +1.11a 96.67 £1.92a 86.67 £1.92a

D APHBEAIATEN PR AR, A MEETFEAREZRAFTERSER(P=0.05) 2R R 2F

2.1.2 FELBRBRY ABCHEAYH K. GH
H¥w  HE SRR A XA ZAEEYRER
HREAAFBEMNREW(ERL). EREKREN
0.100.0. 010.0. 005 F7 0.002 g - mL™ i}, % 4 F57
BE A LBIER. MG ERERERE
0.100 g - ml ' FRIVEE A B, MMEI1E RS E
BAGEERAB S HEEREK L % e
JREWE 0.002 g - mL ™ B X 3.0 4 B AR K e

Ve, BA LR R A SRR, BV R &

F LR B i C Xt 4 R A AR KA
HRAAANFARERNEN(FS5.6) 74 MREKE
TS ZAEYR K E RS RAMEER, B
TYER 2R B K. Ha, C MEEERE RN
0.100 71 0.010 g - mL ™" i, X 3.0 1 SR K 4
KM T 4 M2 B, WHEE R
B.C BB B pys R, e S 5.

F4 FEZERNY ANIEYRK HEHZR
Tab.4 Effect of A of alcohol extracts of Artemisia annua on root and seedling growth cm
¥ M Raphanus sativa 3> Brassica parachinensis H3K Brassica perkinensis 7KF& Oryza sativa
pa/(g-ml™) BEK B R =) B HA i £
root length shoot high root length shoot high root length shoot high Toot length shoot high
0.100 0.1120.06e 1.12+0.14c  0.00+0.00 0.30+0.08d 0.00%0.00d 0.32+0.05d 1.35+0.09¢ 0.56 +0.15¢
0.010 1.47+0.13d 1.18+0.15¢ 1.05+0.09b 0.54+0.08d [.19+0.12¢c 0.55£0.08c 1.59£0.17¢c 0.83+0.18¢
0.005 2.81+0.30c 1.79:0.17b 2.00£0.18a 2.00£0.07c 2.15+0.13b 0.64 +0.06c 4.69+0.28b 2.36 +0.16b
0.002 3.87+0.38b  2.21£0.26b 2.33+0.25a 3.22+0.15a 2.52£0.11a 1.20:0.08b 5.46+0.26a 2.66+0.25b
XHER control  4.85+0.57a 3.30+0.57a 2.04+0.14a 2.91%0.14b 2.6120.19a 1.42+0.09a 5.71+0.26a 3.7920.17a
1) APHEAIATEAGPHE + AR, AAMEERFERAALERFRFRLB(P=0.05) 2F R EF
£5 BEZHEDM B HENRK EEOLR
Tab.5 Effect of B of alcohol extracts of Artemisia annua on root and seedling growth cm
¥ D Raphanus sativa 3> Brassica parachinensis H 3 Brassica perkinensis JKFE Oryza sativa
pe/ (g-ml™)  fRK HE B [z i3S i B HE
root length shoot high root length shoot high root length shoot high root length shoot high
0.100 0.04£0.12¢ 0.66+0.04d 0.00x0.00e 0.00+0.00d 0.00+£0.00d 0.21+0.01d 0.500.05¢ 0.23 £0.09¢c
0.010 1.2940.12d  1.15+0.11c 0.54+0.06d 0.42+0.09¢ 0.69+0.03¢c 0.430.09c 1.54+0.10d 0.54 0. 14c
0.005 2.1640.16c 1.69+0.12b 1.34£0.08¢ 1.71£0.09b 1.7320.18b 0.57+0.05¢° 3.17x0.14c 1.89+0.13b
0.002 3.22£0.24b  1.81+0.12b 1.60+0.14b 2.38+0.20a 2.47+0.14a 1.1220.14b 4.46:0.26b 2.15+0.14b
XHB control  4.82+0.28a 3.11£0.26a 1.87+0.11a 2.71+0.34a 2.90£0.19a 1.40£0.15a 5.06+0.35a 3.31£0.18a

1) AP HEHINELGTAR s FER ASHEE QT BERAZA TN FABE(P=0.05) 24 F2F

GHERL~6 FHERN A—MIEHE R CEERE
Wp%ef ) o L 0 A R AU R4 T B e BE S T 3
K. AEARAER R B 8 ZBE R A B C, K
FTEHEMRBISRFA C>B > A HHEZEE C
BT TR E,KET 6 MEEYIFEET H
f95 .

2.2 BECERDY CHoHNUEUERERE

e TEREH(ZBRIE), HA(m p.)
78 ~80 €. IR(KBr)/ecm™:3 436,1 643,1 560,
1412,1 105,1 020, 798, 645. EI-MS ( m/z) : 132
(M* —H),117(132 =NH) ,105(117 - C) ,91(105 -

CH,) ,65( - NC,H,). &5 R A5 RIS &
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Tab.6 Effect of C of alcohol extracts of Artemisia annua on root and seedling growth cm
¥ N Raphanus sativa 3> Brassica parachinensis H13€ Brassica perkinensis JKAG Oryza sativa
p/ (g-ml™)  HK L] RE (1] Ri< L] Ric MR
root length shoot high root length shoot high root length shoot high root length shoot high
0.100 0.01+0.01d 0.60+0.14d 0.00+0.00c 0.00+0.00d 0.00+0.00d 0.1120.04c 0.36+0.07d 0.00+0.00d
0.010 1.19£0.15¢ 1.05%0.1l1c 0.00+0.00c 0.30+0.02d 0.00+0.00d 0.34+0.06c 0.90+0.11d 0.30+0.08d
0.005 1.77+0.11c  1.59+1.56b 0.08 £0.02¢ 0.98 +0.10c 0.41 £0.06c 0.48 £0.07c 2.88+0.20c 1.17+0.15¢
0.002 2.54+0.10b 1.76+0.12b 0.76 +0.09b 1.66+0.09b 1.97+0.18b 1.08+0.18b 3.70+0.29b 1.97 +0.18b
X B control  4.37+0.27a 3.74+0.30a 1.92+0.13a 2.84+0.15a 2.59+0.17a 1.37+0.11a 5.51+0.32a 3.60£0.22a

1) AP HEHIA LGP + AR RARKRE AT ERARALATTERAR(P=0.05) 2R FE¥

SN, SEMAR L, BRI RU, TR P ARRA
EERME, LY I NERERRE—-SH
E.
ke I A5 &A(ZBRLBE),m p. 130 ~
132 C. IR (KBr)/cm™':3 016 ~ 2 500 5 e
(—COOH) ,2 950,1 700,1 580,1 200,1 180. EI -
MS (m/z):233 (M* — H), 216 (M* — H,0), 201
(M* —-H,0, -CH,), 188(M* — COOH, - H), 162
(M* - COOH, - CH=CH, ), 136 (M* - COOH,
_C,H,), 121(136 - CH,) , 92(121 - CH,CH,) , 79
(92 — CH). "HNMR (CCl,)5: 0. 83 (3H), 1.61(s,
3H), 4.94(1H), 4.47, 5.58(2H),11.56 (1H) , 5
HERY RBOSF SR AT o, —F— B, B E
&4y 11 % 5 B8 (artemisinic acid, & 1a).
& M. 5 &4 & (A MEE), m p. 183 ~
186 C. IR (KBr)/em™': 3 383 (H,0 1&),3 075,
1 755,980,950,930. EI - MS(m/z):249(M" +1).
"HNMR(CDCL,)5: 0.98(d, J =4.0 Hz,3H),1. 35

no

HOOC

(s,3H),2.66(s,1H) ,5.39(d, J=3.0 Hz,1H),
6.09(d, J=3.0 Hz,1H) , U b EIBE 5HEE B
R AT Hoxt, B A — B, MO E LA T
HEE X B(artemisinin B, [& 1b),

AW IV B e R R, m p.68 ~70 C,IR
( KBr)/ em™: 1786,1 754,1 671,1 622,1 381,
1110,995. EI - MS (m/z) ;146 (M*),118(M"* -
C0),90(M* - CH=CH—CHO). “CNMR (CDCL,)
5:159.8,115.7,142.8, 127.4,123.8,131.1,115.6,
153.2,118.2, 5SHEEPEINYESR MWBEHTE
BT, AR B, A ELEY IV AFLER
( coumarin, [/ 1¢).

ey V: 5B ARG (CHCL ), m. p. 56 ~
58 °C. IR( KBr)/ em™': 3 650 ~ 3 250 ( brs,
COOH), 2 920, 2 870,1 700,1 475,940. EI - MS
(m/z):256 (M*), 239,227, 213,185,129,97,83,
73. 'HNMR (DMSO - d,)$§: 2. 36 (t,J=7. 5 Hz,
2H),1.66(m,2H) ,0.88(t,J =7Hz,3H) , 5k

afb & I (FHR)

compound II (artemisinic acid)

H
b AL (EHR B)

compound Il (artemisinin B )

cHAPNEER)

compound [V(coumarin )

—
OY\/\/\/\/\/\/\/
OH
HO

dAL &V (FRHER) eALAHIVI(E KFE)
compound V (palmitics acid) compound VI(stigmasterol)
A1l SEAEYNS TS

Fig.1 Molecule structure of isolated compounds
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B9 E

NARR AU ¥ R Y AT X, B — B, Mo A
AV RHEEREE ( palmitic acid, & 1d).

ey Vi g Esd & ( Z8&F be) ,m p. 153 ~
154 C. IR(KBr)/cm ™' :3 434(—O0OH) ,2 937.1 375,
2 862.1 460,1 056,965. EI - MS(m/z) :412(M*),
397(M* -~ CH,),394(M* - H,0),379(M"' - CH,,
~H,0),369(M* - C,H,),300[ M* - CH=CHCH
(CH,CH, ) CH(CH,),],273 (M" - C, Hy), 255
[M* -CH,CH, CH=CHCH (CH,CH,)CH(CH,),,
-H,0],112 [ CH,=CHCH (CH,CH,)CH(CH,),].
SRz S ARB LR EY, B aHES.
JEE FR 4T Sh i B, B E O G i B2 ( stigmasterol , B
le).

3 Wit54i

MAMPIR Q&I E &Y AF L ERE
P2 A SO E A 2R R B AR A
BLAB.C 3 N8R4, A TR B 2B AT T 3 X E b
¥ BFRAKBHMFRAFMSHAEKEAR R
HMEER, FERLRES IR, BB LBYE
FMEEFE. EMHEZSFT,C B M A MEHE
ZRZ, B E VA WOR B R i & VR R, 1K
Bl — B R E BT 8 S8 1A BUBHE SO A KRS
BAEK. ABBL.CXTE b RO HERMKEHFX
FHRKEMS S & ERNMEERSERIN C>
B>A. MIEHRIEM CHaEE 6 MuEh, L%
THA 5 MeAYREHE, iTa s 2EER D .
FERB(I) FZR(IV) IFHBR(V), T KB
(VD). 4B 1 BB FrE—SHE. ‘

HYLERS R B4R, EYEE S HEY
R TR R AOAYTEE AR SILEL
BYEAVERREER | e 61k
MEYHEEEREGHE Y E S, EA R T
YRR E, T EBR T AR ENES,
BAHEOIERN. AP NRE T H B RK
TR AR B, NE M E IR 8
WA EEBT —BhE&Y, M2 FEHELE
Y, F R AA P IERIE S FERVEUREEZ
B BRI A Z RN RERSEA R
i — 20 BB ST , I 55 SCIRaE
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