##4EERE (Korean J. Medicinal Crop Sci.) 21(6) : 433 — 438 (2013) ISSN(Print)  1225-9306
ISSN(Online) 2288-0186

http://www.medicinalcrop.org

http://dx.doi.org/10.7783/KIMCS.2013.21.6.433

T iSRS MulSH H FEAZ]0] K Artemisinin2| E&HO|

~
OIYE - OAKE - HHED - U - USE - Z04T - ASF - XS

o

Cultivation Characteristics and Variation of Artemisinin Contents by Harvest Time
of Artemisia annua L. Distributed in Korea
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ABSTRACT : This study was conducted to obtain the basic data for using the Artemisia anuua as a new economic crop,
thus Artemisia anuua was investigated their cultivation characteristics, yield, and variation of artemisinin contents by planting
density and harvesting times. Seed characteristics of A. anuua have observed micro-size, and their germination optimum
temperature was at 15 to 20 celsius degree. Planting density on the yield of A. anuua was increased high density better than
low density. The highest yield was planted in the space of 30 x 10 cm. Moreover, optimum harvesting time of 4. anuua was
investigated in early september and a periods of most highly detected artemisinin was time of before and after blooming
of A. anuua.
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77 FEA Ae AAo|tt (Lee and An, 2010;  Hoj# $tt} (Hien and White, 1993). 7§52 FA2 H2

Lee et al, 2011; Ryu and Kwon, 2012; Yang et al, 2012). ke dyA R0 2A offidlele zhdo] i ket 717t
53] 2@l 717F R oo R o &HAY £ FHZo e ol thE &% AEF HEn A 2 95

oA kel A7t ML = kARl shelAE U AV 2" T fEluE Mo B AvyS olF

BRFEIR, WASRm 52 g0l e AeE gHA JoH 3 ok (Lee, 2009).

(Choi et al., 2007), o= 3aks}, ek, stdalajo} MEZe] FZEEo+ flavonoids, coumarins, triterpenoids,

Z o] HE|FAS AUE Aoz dEA 24 A& st steroids, phenolics, purines, lipids, aliphatic, sesquiterpenperoids

tekst AF7F 3 EA Uk (Klayman, 1985; Ryu, 2008; 52 3§ES0] EA1TH (Bhakuni ef al, 2001). ©] 712
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o} vko Zo = <, WHO (World Health Organization)
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1985; Van et al, 2006; Rita et al, 2008; Gonzalez et
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7 (Achene)2A FAME AAHoR g WS Wy 2 7P wE dolAZ|E Below, AR JiEE Tk A
(Fig. 1). ZAEL =35 (Obovate)ol‘:“] ZolE= 055+005mm, AR 2~39 Yo wolrt A1FHE = Ao 2 Yelgt) 3R bt
il

Hole 034+004mm, HHF 0.035+£0001 g2 F3] vAIgE  FH SATE oF 40% o wolste Wople ¥ B 4=
TAZ AL & T2 H‘Okg Ak Bl met 2= z1e) 20Tl 77 AT AR TP e s B
¥ 15C, 20C, 25C, 30C7H] 5CH e ol AR o, doldss 15T A5 9o &t 7P 23iset
T (Table 1). B3 B d=dolM 7Ese] 2548 doks doph A=A (Fig. 2).

S 233 A3, L5 15T, 20T B2 ¥ gxHoA

90% ol/de] WolgE ol Sle AR s Bt 25T, 2. MAZS0 ME XHT MsSd o

30CelME Wolgo] 45% olstz H43] ashe 4745 B MER] SR F A4 el mE URE&S 98~99%
ATH ANFH O R opfTARs SRR AEe] TRel wEE 2 E2 ARES Hlor, Az Aol A9 §le Ao
o] g ko] thEiL ELEM Ao} (Park and Chung, 2 YERGTH 232 30x 10cm oA 255cem 2 7Pg AL

1996), A AFEZe] A5 /NS v A2 20T 30 x 30 cmol|A] 229 cm= A|A LT} FoldFE o] AR
A 7V e ke S H Uﬂl, dxoA Wolgo] "ol = AFS HoH, BAFE LA TFoA ‘:V\ FEFo] B

A= Ao=Z YERT (Lim er al, 2004). o2 gﬂ: 7 okt oleldt Axk= s, 33} EXNZ, AR, AEE 59
w2ro) Zx} EAA) Wolgo] B BRifs ez 59 Ok A Eo| WAERE 3} E OFE Zof 3k sjA| 74
847 8ol UGB ALe nolsl, LAY exE 4] JeAx S dael 290) Adehe 449t
15~20C7F A8 Aoz AET} (Table 2). Tl 7H3

WA UJeh e dolrs 30T, 2704 24 45 195 Table 2. Germination characteristics of A. annua L. by different
temperatures and light conditions.

Light condition Dark condition
Contents . . ; . . ; . .
15C 20C 25C 30C 15C 20C 25T 30C
Germination o 2a o 3 38 0b 39 70 99,33 99 3% 453> 2.0¢
E rate(%)
3 .
= First days of 2 2 1 2 2 4 6
O germlnatlon
) Bud burst i i
oeriod 3 9 33 11
The Ias.t da}/s of 4 ) i 7 - i i
germlnatlon

a,b,c: Same letters in a column are not significantly different by
Fig. 1. Seed images of Artemisia annua L. DMRT.

Table 1. Seed of characteristics in Artemisia annua.

Fruit Length* Width* LW o
type Shape Color (mm) (nm) (nm) 1,000grain weight (g)
Achene Obovate Brown 0.55 £ 0.05 0.34 £ 0.04 1.6 0.035 £ 0.001

*Values are the means + SD, L/W: Length/Width.

A) Light condition B) Dark condition

——15C 20C —4=25C =8=30°C ——15C 20°C —dem25C —@=30°C

40
20 /
o Lo

12 3 4 5 6 7 8 9 10 1 12 12 3 4 5 6 7 & 9 10 1 12
Days after seeding Days after seeding

40 |

Germination(%)
Germination(%)

Fig. 2. Germination rates and days of Artemisia annua L. by temperatures and light conditions (2,400 Lux for 12 Hrs) and dark
condition (24 Hrs).
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Table 3. Effect of shoot growth and yield by planting density of A. annua L.

Planting density No. of plant Emergence  Plant height No. of branches  Fresh weight Ratio of dry to fresh ~ Dry yield
(cm) (ea/10a) rates (%) (cm) (ea/plant) (g/plant) weight (%) (kg/10a)
30 x 10 30,000 98 255° 44N 305" 59 5,430°
30 x 20 15,000 99 229 44N° 321 530N 2,552°¢
30 x 30 9,000 99 248™ 46N 379° 54N 1,845°
a,b,c: Same letters in a column are not significantly different by DMRT.
Table 4. Effect of shoot growth and yield by harvesting times of A. annua L.
Dry weight
Harvesting time Plant height No. of branches Stem diameter No. of leaves Fresh weight -
(date) (cm) (ea/plant) (mm) (ea/plant) (g/plant) leaf stem yield
(g/plant) (g/plant) (kg/10a)
Jul. 15 137¢ 33 9° 33¢ 92° 8.00 29.00 1,110
Aug. 15 227¢ 452 11° 56° 112° 10.00° 38.33" 1,440P
Sep. 15 248" 40° 14° 61 290° 42.56° 141.44° 5,520
Oct. 15 255° 44> 152 712 305° 46.00° 165.00° 5,430°
a,b,c,d: Same letters in a column are not significantly different by DMRT.
Table 5. Artemisinin contents by harvesting times of A. annua L.
Harvesting Artemisinin (mg/g)
times Root Stem Leaf Capitulum Seed
Jul. 10 0.018 £0.002 ND 0.078 £0.014¢ - -
Aug. 10 0.076 £0.001 ND 0.077 £0.001°¢ - -
Sep. 10 ND* ND 0.172 £0.003% - -
Oct. 10 ND ND 0.151 +0.003" 0.199 £ 0.001 0.005 £0.002

a,b,c,d: Same letters in a column are not significantly different by DMRT.

*ND, not detected.

A3k (Kwon et al, 2002; Park, 1981; Kim er al,
1994; Kim et al, 1998; Kim et al, 2010). 3+ 7)52e]
AR AAZS 30x30em Y o] 37902 7P =on,
YA SRZ JhAY AR o] 7Adhe AES Btk ol &
A5 WA 7] T Zhdol Aof EAE o wrh g
How Afol T Zdol HYe zow AT
(Table 3). AAUE=E AVFHO] AEFFS kg/10a® 215
A3} 30 x 10 cmollA] 5,430 kg/10a, 30 x 20 cmol|A] 2,552 kg/10a,
30 x 30 cm oA 1,845 kg/10a= WEREOH, 71 vk Fakel
30x30cmol| 3 F7F 10cm 22] A2 AT 7} oF )] =o
S8 BT (Table 3). ZHBRE NERL 22T 49 4
& Hzo] grEol g AAY YAFo] Sk, 1023
F2 ARG AT T A ko] EojuA
B weba A 22N Boks DRt 2]
S goled] E9HY Ao At

3. RTADIO T2 KAk MSSM U 4
NELe) #8478 BEEYe S8l 713 B vt

@ 30x10emS 7]E0 R AR, 7~ 1087k w4 1
3] ASEANS A S € 2] sl 7~ 89714
gk gk ol oF 90 em7t ASale 7Y & WHskE Bilor, 9
ol JojEA o g AEEE Bk olgg 4%
&0 Mal= Aule] Jekdoe Hol=x= 79 sketE 8¢
I o] 8 FEEE & ASAEY 3714 %
7 wjZolH, o] JHEt]el HolEWHA 99 o]F FH thi
Ago] BXIgk Zo= dAEn), skl /Ese] W 242
2m oo vlel uigk Fof ogt 71| e} =EE
T 7] wiiel] A AB|Eo] i Sl Tl E A
o2 ke Fgt fEERe] FVIAES WY 2~3md F
7¥elal, 9, A9s 2 AAFTE 897K 343 SR
S HAon, 9 A7 HoAEHA AAAHA A

FAe] Aol thh E3HEAY sHEdel ARl w4
&% T7tEe AEE Bl Aoz wdHEth

it

o S HolAW, 08el AFFF (5520 kel
10a)3 Frel2jel Aolt gl Ao vtk weh Q5
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Fig. 3. Artemisinin structure.

W ARSY 5wl AU u FEH/E od 4
& A ARk Aol AAAA RV B 5 An.

4. Artemisinin SH2f

Agze] 307 9

2 B wE  Artemisinin®] EF
skE #A3 A3 & mid AEA SR Artemisinin®] 7
Holom, By, 7], 4k, 731 52 INEoE HEEU
w, 71914 = Artemisinin®] 18] AE=A] AT} (Fig 3,
Table 5). HA AI7]H o2 & o, Y2 8874 Artemisinin
stego] Skt 9d R el A AEHA ke, 92
99714 Artemisinin®] ¥&Fo] 0.172 mg/g= F43] F7Fst
7t s 21 et 23| anE A B A
F20] Artemisinin ASAIZE e F9dd ujg) =)ol
gEix= Ao® RIEI QO™ (Ferreira et al, 1995;
Abdin et al., 2003), F-$'¥ Artemisinin®] 2 F3lo)A]
0.199 mg/g= 7P =A YERstt. ol2fdt A= o] wlst
S8 W 7Y B2 artemisining ETE 71 A743)

H

32
g el

o v (&

1w
o} e A3E RAFH (Banyai ef al, 2011), <A4EQ

AV (Artemisia capillaris)®] FEA 719 mE FAHE
(Scoparone)®] FHF Wislel fAFe S HATE (Choi er
al., 2007). wEbA] JNESS SHeREA ] k] a9 U
gk o]&3al7] flaie JHSASRl 99 Aol et Flo]
v g Ao ek
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