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Effect of different areas, types, harvest methods
on artemisinin content of Artemisia annua

WEI Shu-Gen!'3, MA Xiao-Jun!'2* , FU Jin-e!, FENG Shi-Xin!,
YAN Zhi-Gang! , HUANG Rong-Shao3

( 1. Guangzi Branch of Institute of Medicinal Plant Development , Chinese Acadimy of Medical Sciences, Nanning

530023, China; 2. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences, Beijing
100094, China; 3. College of Agriculture, Guangxi University, Nanning 530005, China )
Abstract; 72 wild or cultivated Artemisia annua germplasms from Chongqing, Guangxi and Hunan provinces etc.
were studied as experimental material. The results were as follows: (1)artemisinin content was significantly different
among Early-maturing, Middle-maturing and Late-maturing. They were arranged in the following order in terms of
their artemisinin content; Middle-maturing > Late-maturing > Early-maturing; (2) Different A. annua had different
morphology even if they were planted under the same condition. Artemisinin content was significant differece in dif-
ferent colour stems, the sequence ranked; white stem™>yellow and green stem>>purple stem>>green stem; (3) Dynam-
ic rule of artemisinin content was consistent in different germplasms. The highest content of artemisinin was pre-
flowering stage; (4)artemisinin content was significant difference in different parts, the highest content of artemisinin
was in the leaves.
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BETHRELENHRT.
HEEERBXARMEY, KPEHAARRKMHE
BEKNESMERRABRRNESR. Hit, Af]
EMBRERGGKT%,2004) RIBER(EHES,
2009 ;Bacachi %, 1997; Ferreira %, 1997) . S ff &
F (Wallart %£,1999) R T (D% %,2000; %
F%,2008;Singh %,199) S MM MRHHFE X
BERMTRENHR. ARFHARMEZEES
ESEBEBFMBR A ER (W H L, 2008; Laughlin,
1994) , 38 13 8 MR IE B AR R YOI TH B REA R
HWIREHE XS EMN™&8 (Woerdenbag %, 1994;
Ram %,1997) , (BEEFH XS B SMHELRBMMEX
PETF AR, 7 ) R XT A [B) Ff J5T 28 U BE UR 3 4T A A
ML, HIRAFRRUEEFTERSENARERR
RIE . A B T WO R [ 7 B R B A () — S

THTHEREFM, REEROE T HMERE
BRIPRM, TAREERMHHWEFTREEZNE
BB T RBFHRERR IR ERNERAER
MESGXARMRE &R S BHSEA REHA
BEATHRE » 46 M A 7= BB B O SR Rz 38
R K

AR ok

1.1 ##

W EE BY A4 Bl 3R I B B (Artemisia annua ) F
B 724 prd s HHEYARMFERRRS A
GREYESHR OHE RKE BB EILR
REDGAERRALEE, RIS FRT BHH
HYHE.

R1 BALEMRAR

Table 1 Germplasm resources of Artemisia annua
95 ANT 7= R w5 TR A S kB WS TR kIR
Number Specimen number Origin Number Specimen number Origin Number Specimen number Origin
1 Aa2004001 PR TE A 25 Aa2004028 WEBEY 49 Aa2005022 Iy
2 Aa2004002 T B 26 Aa2004029 WMHEEY 50 Aa2005023 Iaigt %an
3 Aa2004003 it 27 Aa2004030 MY 51 Aa2005024 FREME
4 Aa2004004 IniiF it 28 Aa2005001 ImliiE A3 52 Aa2005025 Nt A
5 Aa2004005 g it 29 Aa2005002 IrERELS 53 Aa2005026 I RE R A
6 Aa2004006 JHEEAET 30 Aa2005003 Ik Py 54 Aa2005027 77 K gk B
7 Aa2004007 TR B 31 Aa2005004 rE R 55 Aa2005028 JSTEENL
8 Aa2004008 I R 32 Aa2005005 EAME 56 Aa2005029 TR ILE
9 Aa2004009 IR 33 Aa2005006 RN R 57 Aa2005030  TUEAMTE
10 Aa2004011 HEKWMH 34 Aa2005007 IFELERA 58 Aa2005031 IIHBER
11 Aa2004012 T HAR 35 Aa2005008 PR A 59 Aa2005032 FEXRE
12 Aa2004013 T Rk A 36 Aa2005009 IEHHE 60 Aa2005033 i3 -
13 Aa2004014 TP AR A 37 Aa2005010 Il 3 AN 61 Aa2005034 Iiif:il: o=t
14 Aa2004015 JEERR 38 Aa2005011 7 75 N T 62 Aa2005035 I e i)
15 Aa2004016 R 39 Aa2005012 R E R 63 Aa2005036 I HEEAE
16 Aa2004018 IS AAYE 40 Aa2005013 4 AR 64 Aa2005037 FERET
17 Aa2004020 T AR 41 Aa2005014 I 3P 65 Aa2005038 ITHER
18 Aa2004021 I VS A Y B T R 42 Aa2005015 =LA 66 Aa2005039 RGN
19 Aa2004022 IR Y BT 43 Aa2005016 J ROk B 67 Aa2005040 ERE
20 Aa2004023 BB 44 Aa2005017 iy 6= 68 Aa2005041 7 A5 BA
21 Aa2004024 ol b 45 Aa2005018 IFagg 69 Aa2005042 W B
22 Aa2004025  EETHRPREKE 46 Aa2005019 i N =8 70 Aa2005043 SRS
23 AaZ2004026 HIREA 47 Aa2005020 Il il 71 Aa2005044 B 75 S )
24 Aa2004027 MRy 48 Aa2005021 I EHE 72 Aa2005045 AHER
1.2 /i M5 % AR AR .

1.2.1 mEREgid HERAMWRKART, &
B3, /NKEH 10 m?, A% E X 30 cm X 40
cm, 2 AHRAIEM, HE 30 d )5, FIWE 2 IRE
PEM,5 A E SRR 750 kg - hm?, HATHRE

L2.2 XRAFHXNs> HEFRAYPET 2304858
BB R, 7F 230~255 d Z B P BE,KTF 255 d
B B B

L2.3 #K%&% THREEAZEHMEKRTIURET
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1 m BB 2 50 cm BYEL &0 T, 4 it - f 78
EITEREEH OSHFN.

1L.24 554 Fa: (OABFEERBRES
R (EHAME,1995) , BN EENE (K%,
2000), FrRIALES K 5 A 1206 BV ANy 66 E H,
HF L A4 (AR) , K ABAK, BIHESAER
3. HBEWEET BRER%EGEAYRLBREH#
T. QFBERRIHHRBBFET 60 B, PR 1
g BF 100 mL =AM+, A 30°~60"FH Mk 40
mL, {75 #2E BB BESLRR 3 K. IR
S BFEERERAITEEENERAAEY
IRt R iR 99. SU M BB ERE. BH
RIS mg B HEMNMERT S0 mL MY, H
95%&@%@;@2’“;:, ﬁ%ﬂ"&ﬁx 0,1,2,3,4,5 mL
B25mL AEM. L 95% ZBEANFEZE 5 mL, 2
0.2% NaOH B ZEZIE. BG0+1D) CTRKBFR
B 30 min, WKW HZER. 7 292 nm LW IR K
H(R 2), mEEXWKXEBDRTEL y=
0.0175x—0. 00003, HH X R H r=0. 9999, HFHX
WpRE CH#% FRIHE . C=0.0175A—0. 00003 (mg/
mL) (A FRIEED .

%2 BAESHEETREXR

Table 2 Relation of absorbance and
artemisinin concentration

F i E Y ¥ Concentratio(mg/mL) MG Absorbance(ABS)

0. 000 0. 000
0. 004 0.232
0. 008 0. 461
0.012 0.685
0.016 0.925
0.020 1. 142

(DOHEBLEEREEESENE -FBRETHR
s, 0m 2% NaOH B, 375 T EWIBR. H &8
KRR . EKBEERMEBBBE TREREMBS,55 C
BEEE BHEEERNEE £ 45 CHRHRAP
Bl h BRANAMBYRET. M ShZEE
REE FEAT S0 mL FEMPHW. RBHR
I mL & 25 mL FERF, MA 95N EE 4 mL /5,
A 0. 2% NaOH BB EZIFE, (504+1) CTKREBH
KB 30 min FIRE, WMAKEHNEZIR,292 nm &R
R EE, HEREEBREREMMITEARN .M
=CXVsXn, Vs=25 mL, J#HWMHEHZER ; n=
50, M H B B, M= (0. 0175A—0. 00003) X
1250=21.875A—0.0375(mg), HHEEHEEE

BiFEARX K. E=M/W X 100% = 2. 1875A —
0.00375(%),W=1 000 mg FEBHE. §—#
BEENE 3 K, BEHE.

2 HEREHH

2.1 ARAABEERCE

2211l RAAFTHEARFEFTSE 2006 £
A EEENENELEEENRTEA2AT
AR BER RGN, MEARE MY EEGE 3.
MNE3ER,RETFI BEREERMXZENELES
FERS 23.33. 5D MAEFTHHHECHERE . &
MEFHY 230 , X3 HMEINRRE KT 8.
11,16.21.22 {4 MRS E BT P L H B R KT
Ko BEMEFTHKIE 275 4, R AR, X LA R R
RIE TR R 65 M EINgSH 1.2.5 8945
KRBT EERT SR ERAETHFIRY
RN E K EB Y 255 d, M P RE, X — KRR
HEW, BEEENAEFTHERBA RRABILSR
BB 225 d, g AR R 24 45 d, T 5 B F bL B B AR
BA20d RRESH BAAEERTENER
EE MPRASHABZEEEESEERAR
E.FEESRIF . PRES KBRS BB,

R3 THEEHHRLUEERSER

Table 3 Artemisinin content of different strains

| HEHPW HEESEMN REMNERS
Growing Artemisinin Representative
Types
stage content germplasm code
BRE <230 © 0.657 a 23.33.53
sk %1 230—255 0.824 b 1.2.4.5.6.7 %
B A Y =255 0.796 b 8.11,16.21.22

W oab BRLE SHATES

Note: a and b meaned significant difference at 5% level
1.2 FARAEFREFEESLE F-MENEL
BEENZAZHFAERRKER, FAF BEH.
BT &S, ERLEFEHRETHAEFXSE
0, MEELEFEEESEE D, ARLIEFH . HF
BESBR/DMIFR: BFF) BEF>E7F > 857,
HHENEERSEANLLETMGHFNEERS
BE 10% M 18%,
2.2 RUFHE
221 XARHFEEELEHIENR UHESH 2.
13,51 MR T A A1 B, 7E AR B AR K R AN [R] B 4 SR
HAMEFERNERE . FERAENSIS T
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D. NE1EH.3HHANFTERSTEM 2006 4
6 1HE7TA3N B, FEXRERAKLA. HE
HI3MSIPFEET A3 HREBEHFEES
BERFSABAE AEGETEXAEFRTR.E
TH3IHESH20 HAEM THRMEERNE
1,88 20 BAUEHFERSTBTHREY, Mk
BEHIHAGEERRSERFASIBKEESA
10 H(HEN, B A0 BFEEEERSED
TREBR.
4 TEEFHAFTERSR

Table 4 Artemisinin content of different colour stems

R Types HEE S B (%) Artemisinin content
HFF A 0.968a

HRITHY 0.916b
EFFR 0.878¢
SRR 0. 820d

#F: a.b.c.d RARFESHKFEER, TH.

Note; a,b,c,d meaned significant difference at 5% level, the same

below.

1.2 r
1.0 F

i 08 ¢

fpg 0.6

e ‘ ——13

i 0.4 2
0.2 F —k— 51

0

6-1  6-21 7-11 7-31 8-10 8-20 9-9
HER(B-H)
Bl ARMRESEESEHSEA
Fig.1 Dynamic changes of artemisinin content of
different germplasins at different stages

£5 TRABUEERSR

Table 5 Artemisinin content of different parts

AL Parts # % % & & Artemisinin content( %)
5 Leaf 0.573 a
1£% Bud 0.520 b

A Younger branch 0.290 ¢

BL¥E & Older branch 0.183d

2.2.2 AR AKFEFEEFL TR HEENHA
B, SRR — bk LT R IR ROR L ERURBL AR
EXEATRETZEE, SHNELETERSE
(%5 . NERSBEH, F—HE EAROFALEEF
BEASEZRBR ARRMNZAFHEESEER
BF. UMAHNEEESERS  LBABFHRIE.

MAMNEERABLEER 1000 2B RBK
# M 0.96 Fn 2. 13 £,

3 ik

DOEBEEEYFHERRTE, EXHE.
—ROBE EREFERMEFTHETNSHHR
(FEH,199 ,BEEXMNELENESMET R
TR E, ARBRERALEENEFTPARE
HioR2A hRAE BARE A3 RE, R
FMAAEERTENEREE PR SH B
RZEAFERSEERARE . PRAFERSRE
BH L HFREGR T AARF BIrERKET RAKE.
A UREE 4 G A BRI BUR F AR B B B 7 k1
FHTHRASEEFSAEE 157, XM
HERBERHTRG1IAMA. OER—-REZER
FHETAAMERNESHFEERBER HERER T
BEE, mEFHNBFARS . AEE - REOF . &
B R GTFHMEE KHEEREEZEE
REBE.HPFI: AP EGH>SEF>ZH. H
EEREEBMNEEEN ARG T ERIKE. £k
B, ATAREHZTHEHETULHERE. MRTE
MHR, QOFBRTENITE-HUEREAMN
32 1Y £ &5 (Woerdenbag %, 1994; Singh %,
1998), B BRI IE, W TEEERERBYEREA
BRE—MER . AUFELLARR =i &0 7 B A
ML R B ARG HE  GRERR R, 4
REHARAMEARNPFTERSENSTAE
AHAR.BEEEAMEBT - FERTERAN
HAREY AREWRRASEBEENETEESY
B, OFRRABUZEEEREEEREE,
it F RSB RS BRE, RBE AR, R
MM AFESERBGHRER. Bib, 7Rk
T o B ARLYE , Z2BR B BV RIES M A R & .
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Fig. 1 Heloniopsis umbellata Baker
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