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Abstract

Artemisia annua L. (Sweet wormwood) belongs to the family of Asteraceae (Compositae). It
is a weed that commonly grows along roadsides and vacant lots across the country. The
Korean name of this weed is Gae-ddong-ssuk. Wormwood has been traditionally used to
treat various diseases such as antipyretic, diarrhea, and malaise. The weed species has
been extensively used as an ethnopharmaceutical drug for the treatment of malaria and it is
recommended as one of the ethnopharmaceutical drug for COVID-19, which is reported firstly
in Wuhan, China in 1999 and caused a global pandemic. Wormwood contains more than 600

‘ compounds, including dihydroartemisinin, artesunate, deoxyartemisinin, artemether, and

'.) artemisinin, as well as various flavonoids, coumarins, triterpenoids, sterols, phenolics, purines,

Cheok for lipids, aliphatics, and sesquiterpenoids. Extracts and isolated compounds from wormwood
updates

are reported to have various biological activities such as antioxidant, anti-inflammatory,
anti-painful, insecticidal, nematicide, anti-obesity, antibacterial, central nervous system
depressant, anti-allergic, and herbicidal properties. The purpose of this review is to provide
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ol

2 U2 o) R WA TR Sho] ol o, th Afeld 2] 1 moll ekl ek 2, FRA|, Ak Alg
H

Syt Aol A At RS o] FH HAYSEAL QUTHLee, 2006).
&2 oAM= oY, ol |, 2P 5o AR 8 B4 0= o] &5l o, Wete|ots x| gt AEojto g

Zh A Ut 2 Zoll= 20199 S 2-9tollA] 2|22 dyste] AAAIZQ] TR E Y o] I =19 Hio|2|AF
2] 5 8h= W14A3-E-2] 9K ethnopharmacotherapeutic drug) 22 &= 3 A| F+Z4E11 Q] Th Adhikari et al., 2021; Haq et al., 2020).

7} EZoll = artemisininF-2] 3FgHE?] dihydroartemisinin, artesunate, deoxyartemisinin, artemether ©] 2|0l X aliphatics,
coumarins, flavonoids, lipids, phenolics, purines, sesquinterpenoids, sterols, triterpenoids 52} o414 @ Qof] T2 38k §-7]
SIES Zsto] 6009152 shhEol ghiEo] Tkl Halk|of Q1O (Brown, 2010), ©|H SHtEE52 I 24
(Efferth, 2017; Kim et al., 2016), A4St 2Hd(Cai et al.,, 2004; Ryu et al,, 2011), TH5 ZJ(Kang et al., 2012), FE2 &/
(Abid et al,, 2013; Reza et al., 2015), FEFE|2]oF E4J(Donato et al., 2015; Juteau et al., 2002), T+ E/J(Marinas et al., 2015;
Kim and Yun, 2016), 25 2/ (Cheah et al., 2013; Hagstrum, 2017), A& 2Hd(Amirmohammadi et al., 2012; D’ Addabbo et
al., 2017), &H|TF ZHd(Hwang et al., 2016), AFZ2Hd(DiTomaso and Duke, 1991; Duke and Lydon, 1987), &% 7|3] & &k
4| ZHAJ(Tripathi et al., 2000), 52417 A 84 (Perazzo et al,, 2008), FLE| 2] EA 5 thekst A& EAo] 7]of5tL
ok EESH AR A 0 2 = ghakatE]o}A]| ZiEHWHO, 2006), 71|12k A1 5-2] AlZ A 2 (Lee and Kwon, 2015; Moon et al.,
2015), §719] AL H7HAl(Lee et al,, 2020 25 ©]-8-2 4= 9= 7hs/d o] Al B7PEAL Qlth A5 el 1SS, A
LR =2 E JJEL of| AA 0918 7R 11 2a)sto] Ao X Ae] B ATE AvKstaat st

AZ ST X S

4 (Artemisia) A12-2 8alo]] 451 TR 22,02 FAAR 0 2 oF 2000] Zo] APYsRee], 22 Az}
obAlo} <ol HASF 9100, x|F8) x|<at Rolmel7k, otaloh 2 ] ofAlolt ohiet HotAlolet o}
2|7t Mz g2 eeAEch

S-2jLtolli= APEENA. capillaris), ZHA|B|25(A. japonica subsp. littoricola), 7HE25(A. annua), 7HAFEZXA. carvifolia), 2
H|Z(A. fitkudo), S-2TH&(A. keiskeana), S-=A Q] ALX(A. stolonifera), 1525(A. sylvatica), &%(A. selengensis), A+
(A. montana), "45(A. lancea), AF21%5(A. sieversiana), A|H]|€5(A. japonica var. japonica), TI A 71(A. sacrorum), HE25(A.
rubripes), Z:(A. indica), Z45(A. codonocephala), &3l 25(A. argyi)°] A A15taL QlTh. 7HE2x (Artemisia annua L) Q17F -,
FRAL A7) e T f2luEh ol FaEshH 4738 o] FTh(Lee, 2009).

7§ E244-2 Z=0]| A|+= caohao, cao ginghao, cao haozi, chouhao, chou ginghao, gaozi, jiu bingcao, kuhao, san gengcao, xianghao,
xiang ginghao, xiang sicao, xiyehao, 1] =10]| A]+= annual wormwood, sweet wormwood, $F=ol| A= 7Hig2e, ZHQ1 22 H| o]z}
I REH VNSRS AES v =31S ul 71EL] WANZE AL siA] 205 2 (Lee, 2006), 555 R @72
el ol Al the &< R TESHAL Qal(Lee, 2009), B (FiE), 32 @FALH) 52 Aorgoz o
(Sung et al., 2008).

TWEES] 22 1 m Aol Doal, £7]= =40l Al 7HA|7F go] 2 thFig. 1). $2 SA¥skal 38] ZIE %o
B o= 47 emd=olt}. 2|F 2= w3 o]l HHl= 03 mrnﬂakolfﬂ 1o ol = 717 22 2t Aol
ATH N EE2] Shrf= 7Heke] {Rdo] offoll A 915 sl )= FRteti & o] Foll Mk ARl Hgo] Ui FEel

YFstAolnt, Fakeg 2 Hhado|n, F5to] é&%omdﬂl”ﬂm 127 mmE &4 A 20| £ 37| F 7P &
o} ZHZu} B2 1LBS} 4 9l= 20 20| Th(Lee, 2009). 2 5-20) E]A &7 0 2 HE] Al4EH Zat JujS H 55}

f
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H, 2 wi7iRRe] f-R1ak FAte] Abazol| Hofsh= 755 71 FaEe= 3E & s x| o] TSI Burt, 1961). ©ol =
FRHL FPo|AY TP e FEIE T U|9] Ash= A4EP ele SAE o = AR of Qltt. B3 A
sto] i, ¥ 3hray floret)2t Z Y 2H(disk floret) 2 F-EE1=H, 0] F FHSHE= F Q}Eq M2 NaFshH, 4240 Qe o
/381 A/ SH(female floret)o] oF. 3FEF2 QIHo| glA|9H L F-52 Ho] EXjotH, FY3h= Y&t 0] I Q=
FstolH, de2 FF7F N ekl FEY, &2 1= Hfu s %Ji o] EJL F|2F-8-l(syngenesious)E ©]
S &, £e0] F/Fole BEA7E ot 71 E4e] stk el S48t B A r 7t 2ash, 502 H ghntst
T2 o| &t derd= F2 AP 0 &2 F5HH Shttof|A %ﬂfﬂ Ut Yt k2 22 Qg o 2 10-30717}F T
T 7 Boge] o ool al Elo] Qltt, 242 -2 Aol EHhe] & B&7|= A3 o 2ot 7| F B&7] = uf
A dretle e R AL Ao, 2L ofskA| ZebA] oA ARt et 41h= 4 0]7H0.6-0.8 mm O &, 7
el o, Glstar, TR 2al 5 3-F0] Th(Lee et al., 2010; Ling, 1982; Wetzstein et al., 2014).

|t

O

Fig. 1. Gae-ddong-ssuk (Arteamisia annua L.). (A) Leaves and (B) inflorescences.

Chen et al. (2017)2 7]55-250]|A] sesquiterpene lactone| Q! artemisinin®] A2 ZZ15= Z10] glandular trichome©]™
WRKY transcription factor 91 glandular trichome specific WRKY 1 (AaGSW1)°]2}al H115}9=0], AaGSW1S THE Al
22 1) Urehd AE£] artemisinin, dibydroartmisini acid §3F 2717} 1 2712 AAI=I9100], ofefet AT Azke
Wang et al. (2009)2] AL A2t} g-AFsHI Tt

Shen et al. (2016)2 7HE42] AaMYC2S ZHIHAA]Z|H CYP71AVIZ DBR29] transcript level©] 57}5}al o] 9] A}
2 artemisinin L 57 THL HarskQlrt o] 2 R E] Zut2 BE A S22 AaMYC20] artemisinin A8 3d 2] positive
regulator= 2}-8-5F Zlo|2} —,io]-oﬂ l:]—

LAY 2RSS O S50 thE AA 5 71 3L 7] wizoll 2n=18), °| & A= =27 EokollAl+= il
-89t 2| E 2 Z-85tch(Park et al., 2009).

Ml S

7N &0l EH-E AlAFEI 23 (sesquiterpene) A F AJ2-Q1 OF2E[H| A (artemisininy LEt2]obs f&oh= Al
Plasmodium falciparum-s 733 51H7| 2A|h= &50] JlojA] ) MR E Defefol X 84| = o]&&|loH, sig, o]

1:]-
oFd 59 A x| 5ol = Z-g5| et BTk ope} /) F&2 o Gt e g o= 28 TRt o X4%01 Bk
o] 39, 0|, ok g]7}, 2 Alo} S0l A A8l =] 31 QI tHCharles et al., 1990; Willcox et al., 2004).
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Lee etal. Q013)2 BHAF 71520) 2l SAJ7} 528 A)7]0] wFE aremisinin®] B2 15t A7 Eof 742 2}
U7} FE 45 200 A AU UL YIS YAl BLED S DASI0L 2 BX 0 el

255 em& 7 Z131, 30 X 30 emOllA] 229 emO] 21, T 7HA G A8 AF-2 30X 10 emOllA] 5,430 kg 10 a'o] E BHH, 30
X 30 cmOl| A= 1,845 kg 10 2’ 2 T} ]L7HCE’>*° 2 A8} 749 Yo mz o] SR o] 3 g AR =S =5,

ZAo] B A4 F 47} F7E] o] A £F2 S7RRThHE TFE A& AjHe] A Aatet fAKsIRIT 7 E4e] 2
Z749| k= 788714 g Uioll 2F 90 emZ7HA] A Soke 71 2 HEkE HQlom, T o] ol Bd A £ =5 Y
BRI ATt 7§ &4 tloll 3-7-4 artemisinin®] @2 A5 A7 L= F-9Eo et Gebilet o] wiE o 7
=7 FERITHLee etal., 2013).
W& A2 4% F71 agolA Alg WiZkA] K571, 71127171, 3417), 7037 ], A 719 AlES5719) 671 Al
712 U=, o] Alojl A HA| A7 7HA] F2ol| A= 260, HIE Foll A= 310, ALkl A= 250-2602 0] A Q&0
el 9 =)o whet o2 A YR THWHO, 2006).

2| 2 STt 2| g

o
2| 2y 8

&2 Q5o OFA S UEERFF)CE o] 85| AT 2| Zoll= Fitsh FAF, T2, FetE|Eof, I, A, A
=, ek gate|ejof, A G A A, e A] 2-g-o] EA ol upet 27} vk Q). gl A= A S(FH )
LIS (FfLHE) 52 LYo oY, o|d, o 5o AA R 502 o] &5lelrt. o]0 B2 AFAkEo| &,
5] 7§ Eol S AYe] 24 EZS #2lote 1l i35k}l 01, Kim and Lim (1989)2 ZH I 20tE 12 1] & 55 A]
arteannuic acidS- =2]5F T 12] 31 Nagy et al. (2021)2 7152 FE=25F capillary electrophoresis-mass spectrometry
B8 &3 artemisinin?} L =521 artemisinin, deoxyartemisinin, dihydroartemisinic acidS #2], 5%4J5}o] o] &o0] 7i
F&ol|A Fete]ol 858 YeRAT B 115F3ITH Artemisinine sesquiterpene®] $F F-F-24], WHOO A= etz
ofo] AAx| g A= FH5kaL lth(Alejos-Gonzalez et al., 2011; Klayman, 1985; Klayman et al., 1984). Z12{L} Baldino and
Reverchon (20182 ZUA| 44 &2 53l 71520ll+= artemisinin ©] 2] 01| = artemisin, dehydroartemisinin?} 72 3}5}
=& EAR L H3ich

7NE&oll= tHUEt sesquiterpenoids®t flavonoids 2Hetao] AR =T, 20108 7HA] 712] 6000152 aFat-E2t
cadinane sesquiterpene, ©] X} CHAFAHE-9] artemisinin, artemether, arteether, artesunate ‘5-°] .31 $1THBrown, 2010). ©| % 7}
0] og - o= ShH kAt 24 ljgfo] o] 2ol KTk 2 4] HlQFE A2 72 A(callus)Ol| A<= artemisinin
o] BFAE| 2] 2FA]9E arteannuic acid®} 11,12-dihydroarteannuic acid”} 2] R THKim et al., 1992). ©]+= artemisinin®] A3

sFe} 123 o] artemisinic aldehyde 25 dihydroartemisinic aldehyde”} A3 4= 2H4 o] Aoix] of Lpeh Axta}
N FEH

Zhang et al. (2017)2 $=29] of2] A[ollM 37 71EHe] dE A AE FIE Al ez S LY 2,
=2 artemisinin} scopoletin TFF2] 7HA]|, -2 artenannuin B2} artemisinic acid S-S 7 7HA], &2 artenannuin Bﬂ'
artemisinic acid 3= 711 714, -2 artemisinin} scopoletin 3R] 7| = 2573 4= okl Bskol) o] & Bl &
= Ulof) MAlek= 7 E&olete Al A at 2 Tejal 23] Al7o] whet Ade] 2/ S49 o] mij¢- 2T
g & 4 A} =2 artemisinin} scopoletin &2 Wete]obs ot E-5 Wel=d] vl f-&td], o]z Efle]
NERE T2 ST SRl AASEAL 1AL, 2} Chongging, Gaungxi B ‘g4 2|9 . 2 Shrfj=] 31 Qlo}.

J[m
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7N E40l]+= artemisininF ©]2]oll % TFFSH flavonoids, coumarins, triterpenoids, sterols, phenolics, purines, lipids, aliphatics,
sesquiterpenoids 50| £A5k=t], 7L FOllA] Rho et al. (2018)2 7|5%: I+ =222 A& A4S 53l 1,3-di-O-
caffeoylquinic acid, 3,4-di-O-caffeoylquinic acid, 3,5-di-O-caffeoylquinic acid, 1,5-di-O-caffeoylquinic acid, 4,5-di-O-caffeoylquinic
acid®} scopoletin®] &H-7-%]of Iyl B 18It 2] 31 Ahmad and Misra (1994)= 7HE-25 X455 hexane 0.2 &3}
o] 25+ A3} artemisia ketone, 1,8-cineole, camphor®} 72 AJ E-50] 2 BFAE Ty B 159 Tt

H“”‘Oﬂ S AR 24 248 35 Bullol webA = AE] 8/ 9] A =7 @3t==H, Kim and Kim (20202 71

2520, 40, 60, 80, 99.5% OlEHE 2 FZ310] A A4S ZAFIATE & phenol, flavonoid THEFS 40% OlEHE 2 325
e o) 7P =9k, e4FS} R IHDPPH, superoxide, nitric oxide, hydroxyl radical 2715 ATh= 20%2} 40% oflghe 3
ZEof|M 7 =9kor, & a7k (a-glucosidase)= 99.5% OEHE: FEE-2 A 9|5t U R] 2&Eoj|A 714 =9kt
Elastase % 2, 40%2} 60% ol ehe F220l4 52 242 Hl=d, o] =gt 2ife 54 A2 84 249 25 Al
E4% 5 zo] 8ot Mok A2 Uehdir)

IESe £ A5Elo] £ OFAE % SlLhEM, o) ZjEol B4 Tl sheHEo] g Aojat muEgon
(Brisibe et al., 2009; Zheng and Wang, 2001), Cai et al. (2004)+= high performance liquid chromatography (HPLC)&4]-2 53l
chlorogenic acid, p-coumaric acid, coumarin, 6,7-dimethoxy coumarin, luteolin-7-glucoside, rutin, quercetin, luteolin, kaempferol
59 #lis 3Rt=2 w2, Skt Kim etal. (2012)2 -9-2]ut2 O 2| ol A 307 71 E400] @H4tal Bl ook &t
AFE 53l 7HE22] NO radical 2271501 200 pg mL' 501 A] 2F 50% ©]/d2] E/d-S Ho|m, ascorbic acid °]42] =
© 32 7H)7] Bl AFZo] WA 754 AES) A2 8D /A7t ok Barshlch £ AREL A

%4 A3}k 7] 2L QA 2B AE HeLask 19 AIE AGSOl thet 3418 OJisto] G EotE e
S-S Uch To /54 FEEe G N AT F4 o) BYL s el chet 9 Eo] A A

i

5 230 Hofdt Holeku Z2el9lct

7§%E440]] SHa-5 flavonoids= A R THAMSHS: G314 0 2 A A|510] vitamin EE T =2 §HAHSH 28-S 7FA 22 (Lee et
al., 1999), Ryu et al. (2011)< chlorgenic acid, salicylic acid 5-2] phenolic acids2} gallocatechin gallate 5-2] catechinF-2t 22 /3
50| gatetel et &S UEhdithal B usiQiok 7 E4e] o A2 d o= e S B BAe = B
2 HSRF59] 120 2 FAY7HA] artemisininF- ©] 2] ol &= THYFSH aliphatics, coumarins, flavonoids, lipids, phenolics, purines,
sesquinterpenoids, sterols, triterpenoids 5-0] TAE| Q1 00, o] 5 F U B sls} L2 = Fig 20 LFEFIQICE

Ho:
(o]
[ ’)”%K“
HOH

Artemisinic alcohol Artemisia ketone Artemisinin Arteannuic acid

Hkﬁ& %E§
Bormneol Camphor beta-Caryophyllene beta-Caryophyllene oxide
o i 4
OH
1.8-Cineol alpha-Pinene bela-Selinene Terpineol

Fig. 2. Major chemical component structures of Gae-ddong-ssuk (Arteamisia annua L.).
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oAl UL 5 2 (2%, ARhell et 283 Ad2of| *1ojA] Zo]7} Tt Zheljazkov et al. (2013)2 714
=

& FZ AlRbo] soldeE Z7Iskl=), 16057 FE513e 1l 3482 0.23%0] Ut = Alto] S7H4-= 7
T oAl @ Uojl H3-H B-caryophyllene®] T2 37 oA AR, camphor®] g2 Z4AstITh 18] 1 p-cymenet
eucalyptol (1,8-cincol)2] 73-F, 5 10i27HA] = o] 57 stz o] S5 8= ash= A UEIgITh

Artemisia annua L. cv. Anamed (A3y= @det]ol &-50] BFY 3t artemisinin®] 30| vl =2 i = P A Aok
(Reale etal., 2011). A3+ artemisinin®] T2 Ui =AW o5 7 F-40] £ &F5HE2 artemisia ketone & A& 4|
LA Artemisinin®©| -5 71 E%-Z Q1A GH=T| 3101 A] artemisia ketoneS 523t biomarker2bal T 4= QUTt.

oAl @& & Hhiol uhebi = 2EE2] Ad=ol & Ato]7F A %] =H, Hong et al. (2018) simultaneous steam
distillation S22} solid-phase micro &% 0 2 7)E20 2 HE] 225 oAl 0 Qo] ZAE 7t Xjo] = H|w EAJ5}
Atk Steam Distillation Extraction (SDE)%# 2} Solid Phase Micro Extraction (SPME)H 0.2 &5 of Al @ Aoj|A] Zpz}
79%, 39%9] slehEo] 22| S4E A=, & S ZH2}F 125400 mg kg' ¥} 488.74 mg kg'©] 1Tk SDE oAl 2
9] 80 2= 2729 alcoholF, aldehyde 135, ester™ 3%, hydrocarbon 22, ketone - 12, oxide ™ 155, N-containing
compound+ 15:-0] 1.2, SPME {0 2 Z2ZEH JE52 alcohol T 75, aldehyde T 55, esterH 15, hydrocarbon+ 18
T, ketone - 73, oxide 7 150 = SRIE| QU T}. 7 F-40] .9 3EHd §F7] /d=-2 camphor, B-caryophyllene, caryophyllene
oxide, 1,8-cineol, y-muurolene, (E)-pinocarveol, pinocarvone, 3-selinene 50| 1= om, 7P W sifo 2 S H A
22 caryophyllene oxide®Z SDE, SPME £ of|AllA @ Qof|A] 22} 234.16, 19544 mg kg' O 2 EHQ1%] I Thp-cymen-8-ol,
eugenol, myrtenol, (Z)-nerolidol, [3-pinene, sabinene, a-terpinene, y-terpinene, yomogi alcohol-> SDER Ol AT+ 57 H A& o],
(E)-anethole, a-cubebene-> SPMER of| AR+ &Hol = Q1T

Khodakov and Kotikov (2009)+= 71525 (Artemisa annua) 2t A. scoparia2] oA @ A & M-S X35, 7154
o] g FQAJE B-caryophyllene, 1,8-cineole, a-pinene, 3-selinene?}t ylangene©], 12|11 hydrocarbon?! allocarodendrene,
y-/O-cardinene, camphene, p-cymene, [3-elemene, humulene, [3-pinene, sabinene, 0-/y-terpinene} artemisia alcohol, artermisa
ketone, borneol, camphor, cis-/trans-pinocarveol terpineol, terpineol-47} 1| & ZHZE| 22 B 115}ATE Shin (2007)2 = U oF
AE WSS AVFRERE o il 0 U 25, BAI50] = 8FgHE0] caryophyllene oxide (11.7%), caryophyllene (7.54%),
camphor (7.32%), 1,8-cineole (4.98%), bomeol (3.99%)°]2kaL B 115} T Juteau et al. (2002)2 7HEZ0] S-A-2 A-7-2] A
£ B8 538l camphor, 1,8-cineole, p-cymene, linalool, thujone 5-°] S/ &-0|2ta B 115}9]ct.

TN Eee o wig) 2 HE] of Al @ U8 2234 QI=T|, Goel et al. (2007) Artemisia annua L. cv. Jwaharti 222] 01| 0.25%
o] ofjAlld @ Uo] FhE| o] 1o, ofAllAd @ Aof]+= sesquiterpene T2} oxygenated sesquiterpene <] cis-arteannuic alcohol
(25.9%), (E)-3-farnesene (6.7%), [>-maaliene (6.3%), [3-caryophyllene (5.5%), caryophyllene oxide (4.4%), 2-phenylbenzaldehyde
(3.5%)2 A F 52719] FghEo] AEE Tkl B stk

Kim et al. 20012 3 ool A 71 &5 37| x| 50l ARESITh= ol 2eksto] QlAlofl e vlx]= &8st /d&
o] & ozt Bl A7 AJE-S E4-S 510 camphor, cineole, citronellal, eugenol, 2,4-hexadienal, a-humulene, isoeugenol,
isosafrole, (-)-menthone, (LR)-(-)myrtenol, mytenol, perill alcohol, (S)-(-)-perilla aldehyde, 3-pinene, 4-tert-buthyl aniline, terpineol,
thujone 5= 55toH, 7HE&2] -7 Ad 252 Fusarium oxysporum}t Aspergillus nidulans®] /37 JA|stctar 2

S
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Radulovié et al. (2013) GA] A|2H]o} 7} E-50]] SH-E A= 2A41S S5l 58702 A2 &5 2 H, ketone (35.7%),
a—plnene (16.5%), 1,8-cineole (5.5%)°] FF d&olztl B 5=t 7§F52] 52 in vitrool| A 7HH Al &4, S-52t
2/, kst gt Bt ofu gl G Ax(protein kinase A, a-amylase)Oll .= E 37} Itk AL ATHE B ATt
E7}te]obit 7 E4of| A= a-caryophyllene (24.73%), a-cubebene (13.53%), a-copaene (7.42%), a-selinene (8.21%),
artemisia ketone (8.45%), camphor (3.61%)7+ 5 S}3H=-2 (Tzenkova et al., 2010), ]} 22 A A= thE ALAE2)
A dateh= AoskglEt, o] = A2 A A A] xto]of| ofsh LrEg-E Zolet FEH T
AlZ9] oAl 22 AlF 2] o] & K9l 5 S5 Stllfof| w2} 24dEo] DEbZITh Goel etal. (2007)2 71 &2 o, £,
=7 FJollA oA @ A5 FE5kaL FAR ks B sl AofA= 867l ZollA= 7771, 71014 = 6371 2
grEo] HEE %A1, A} Lol M= 2 monoterpene 77}, Z71014= sesquiterpene 77} B0l AEE|Slth 7104+
ol H] 5} -2 camphor’} HEE]A] Fp 0B & of|fld Y 5 A A& BJ7H ol o] 2/dE Ato|& YeRd
Ohe A2 AlAFeh
ol @ o] 244 AlEo] A5 Al7|ek S FrAol| whet DEbA] 7] = SH=T], Bagehi et al. (2003)2 Q1= 7HE4:9]
A5 A7 2RME 2448 AR QIE B4 ofdd) A HolA et 71 E4:9] 2 3FhE-2 camphorZ, 713}
(31.5-34.9%)°l| 717 Wo| WA It Al 2H]obik 7§EL oAl @ Aol A= 58719 ShetEo] WA=l =58 3%t
E-2 artemisia ketone (35.7%), a-pinene (16.5%), 1,8-cineole (5.5%)°] A ChRadulovié et al., 2013). L5+ S+ Z4rof| A A A5}
= 70580 ol 2 A F5FFHE-2- cedre-8-en-13-0l (17.77%), tomeyol (4.63%), B-famesene (4.30%), caryophyllene (3.03%),
borneol (2.88%), caryophyllene oxide (2.83%), ledol (2.72%)Z T2 2| &}3tai= 2 2fo] & B Th(Yang et al.,, 2012). 7H
& oAl @ o] x| utt} 2/ 20l 2to|E LEFH 7|0l Holm et al. (1997) &=, LA E|A2jol, P7te], &
E}Hlof ojgrzjobit 7 F&-E AjHlioto] A2 ol @ Yo 2422 ZAFSIGITE. A A2 artemisia ketone, camphor, [3
~caryophyllene, germacrene D 5 1971] 2Fel-&-9] 9hefa Bl al FAI5to] A|ut} 2/4dE9] Hlgo| o E3ithl B 15kQich

H2

Me| 2

o} 3y

Ot &S 5 4=t} Kimetal. (2015ay HCT116 THA A 32 o] 74
22 o) B gt 4, 1B o Tl 7ho] 24 Al S Eelst
. A AHS-2 MTT assay2} wound healing assay S &-ofl 7154 %] 2] ]| EE}—
M| 3E AYEE1} FA152] A, Western blotting=r ©]-8-8F Al 22 7] £ TlA 50| &g At Al 7] A&

She= T2l o] B4 S7EE Qe M| 27]7F A ke A& B3t o= 71 E% F£5-50] Ak®F mTOR (mannnalian
target of rapamycinys A5 p532t p212] B/ 57t CDK2/cyclin EE-§HA| 2] &/d Zhao|| whet A2 327] GI& A A]
AZIth= 718 ER15H9Ith Akt += PKB (protein kinase B)2} &2]+= serine/threonine kinase©] THVermeulen et al., 2003). Akt
22 e B S QLIS Al o 2 Al 7] 24, Alazo] A& 9 Al Exlof| Tojsh= Ao E deA QlaL
Akt AT 72 22 v/ A Q) AA|L o] FAS AAsh=t]] & TS S} Akt += TSC2 (tuberous sclerosis complex 2)
£ QA4FEAA mTORS E/d2HA]7]=H|, mTOR= |32 2] A} SA1 & 24510 Akt, mTORS] &g 0] Z7Fatol wfzt

[¢)

427171 2k AimTORMan2| 13 30 e ol o 32 A% e 219 1e] A4S
Ul Anhe g g 2220 919t XA Aol §-8517 28E 4 ke Aol
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NE Z7) 2EE-2 GHI) A MCF-72} MDA-MB-2310]] tjgh Z4] ojA]] &H4o] o 2B H} gojzjoz =
om, EHCH= oghE 2EE0|A 2 E/o] el o ofghE 2EE22] MCF-72} MDA-MB-231 Al 2of| tht
4] A Z/d-2 250 pg mL ol A ZH2E 76.26%2) 52.59%C1 ATHL E 15 ThRyu et al., 2011).

TNEL 2 EE-2 Ao M E o] APH = TofFH =T, Seo et al. (2018)2 EOIFHAIE M| F7|ol& JFS FA]
oot M APE S FEoklotal Hastglrh HAFE2 7 ES FEE0| poly SHEAE A Tok= caspase 32+
caspase 9 273 = FIHA O 2 oJA|oto] WAt A|Eo] APH S RSt A0S Aol FTES dAY FUAE Y
= I} Kimetal. (2016) A 7HE% FEE0] MY AL APE S FEgith= <
E T A7 E 17| oll(Efferth, 2017) 71E4 FE252 YAIZL APE 22 A2 285
4 Qlek FF A7tol| A &3] W sl xSl N EE 0 2 HE FAA7L s o] o

=2
NE&-2 Detejots &71e 7], Euldhubdat A =53l sl A% a3t5 Bt 74T 4, sh 7ot
AR 7]40] 7o) tigh )& 2 25-0] k= 2] 24417 S LCw7} 242 244,55, 276.14, 374 ppm Q-2 LFERSET, 71
k== o]2 0|9l or, 500 ppmOllA] BE EH 0] B 7o) T3t & x| &M= 85% 0| Aol AATHCheah et al., 2013).

A Aol A vl Fefghatol thekst ko] W E& 2E2-S 2] 48A17F 2] L i, LCx¥ LCs 124, 16.12,
19.32 g g'°] }=H|(Mojarab-Mahboubkar and Sendi, 2016), 0|23t A2 HE] 2252 71 E4 520 thefst ol
el A St} Q1S Zlolekal 451t

Z] 251151 red flour beetle (Tribolium casteneumn) |7 A && AZF 40% 4 = 7}olioh= A 0= A2 U thHagstrum,
2017). Deb and Kumar (2019, 2020)= 0|2 X13H74 2] 0] HhH © 2 #)|o]dh= 1S 2 AIGH= A710)| A red flour beetle A
A7} 7§54 chloroform -7 (LDs=0.97 mg) 2. tH= n-hexane -3 (LDs=0.71 mg)°l] Bi-¢- Tl7tstckar B vshict #{ =}
S-2 red flour beetleol] tHat AY3FeH2] ATLZE E3] acetyl choline esterase (AChE), glutathion-S-transferase (GST), glutathion
(GSHy& o] Atst AEAR Qlaf Yrolzlth= 218 WAstal 7Es 2E350] T AstE 53l 52 Alofshe
Zlo|gt 2251t} o] & S &ATE Fofl 71EE Aol Sha-E B SFstEA o] RS BAI5H=T, methanol )
petroleum ether F+Z20ll= ZH2F 137]2} 167]9] 8Fal-Eo] &S| ATt B 1st3ict.

NE& FZEL AT Gk B2 AS 83 B 17} Q=0 D'Addabbo et al. (2017)2 ZHARSZA4 Z-ol] thaiA]
L 7] &0 A1 Q1 A EA9Q] fenamiphos 2THE EIFAolgkal B slgich AAFE-L /fES B 259 NMR
B4 S B3| JES Bt AZsAeh ] 24 29 artemisinin HE % A kAL THA] sugar, amino acids,
choline®] AE=| ATt WHESITE o]2|et Axb= M Foll Skl Ae] &4 B2 48/ ofzt x|-8/3% &2
olgtil Z2E|Qlom, Yoji BH §7] §uf 7|F& FEE0A AE E/o] UETthH: o] 1 3AR AAE 4
A& Zo|tt.

Amirmohammadi et al. (2012)2 7HE4:0] @ojo] 70| A| Aol = E3H&olehs At ATHE TaEsiRict 7HEE oAl
A 2 U-S A5t 7 oS mEmdulo](Agriolimax agrestis L)l H0] 2 33810 LCio, LCx, LCx, LCx S AlAFH A1}
46,53,58, 72%°| 0, MEnidsliolof] st G4 SAJ-S ZAFSH AT}, acid phosphatase, alkaline phosphatase, amylase,
cytochrome P4so monooxygenase, lipase, protease2] &/ 0] -f-2J5HA| 37 FsHAThal B alsRiTt,

MELo] A B FEATAZOZE S|, T4 (coccidium)©l 235 dojue FALLS
(coccidiosisy> TR &, &F, £7], 7FE-Roll BAIE 4o dF/ A8 F tiuZQ AP o2 E3| 7iol| 2l
&S ke Ao& deA rt Jiang et al. (2007)2 71E50llA FEete|ol &3} li= endoperoxide ring 25
7R FEAE E4EAS0] A83Es B, A FEARASE R AR R Qe SutoA| ot 2 A =
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g€ eI ojet -2 A+ Axnt2 R E| deteot aubr} okl def A endoperoxide ring X2 E
(4-methoxyphenyls)-6,7-Dioxa-bicyclo [3.2.2] nonane®] E4EA}Z0f| =2 A g7HE BRIthl 51¢1l, 5 FEA XA}
S ASA 7l -84 4= S Aol Mol

g g o

2:0)| 4 22]H flavonoids= A A4S §3H4 0 2 #4510 vitamin ER T &2 H4Fs 2Hd-& YeRHTHKwon et
al., 2007). 7HE%-2 2| chlorogenic acid, salicylic acids 5-2] phenolic acid®2} catechin, epicatechin, gallocatechin gallate -2
catechin0ll ]Sl A] =2 4k} 2 ek Edo] JFE| . o]= Al & Fol| 3H-7-F phenol 7 2Hek-Eo] 2t Zlolzt &
=] ) O H(Brisibe et al., 2009; Zheng and Wang, 2001), chlorogenic acid, coumarin, p-coumaric acid, 6,7-dimethoxycoumarin,
kaempferol, luteolin, luteolin-7-glucoside, rutin, quercetin 5-2] ¥ 3tgHE0] 28], 54 & A THCai et al., 2004). Ryu et
al. (2011)_‘% TNE22 ola} Z£7)9] GHika} gl QFA|E ZA] oA EAJS =251 o o] 5] EAdx} wdst HaEo] 9l

25 5k 513HE-S HPLCE BAISIITh /|2 olut 7] 22 o) ghAlst B4 et ojZo|glon,
EH H 27| H ot of| A /o] B = 1A A7 5 A o Al Q] HeLa2k 919k Al Q1 AGSOl Tt 4] <A &
B E7ET Y FEECIA O =% 53] A of|ghE F5-52] HeLa, AGS A|220] Tk Z-4] A €/d-2 500 pg mL!

S2olA 42 61.07% B 57.24% %2 FE= 5 7H w2 /S UEUSIHE HPLCR Blis 2ldhE 2412 3t 24,
phenolic acid, catechinF-2] 2&F0] Z7|0f| H]sl A FE2E0l|X Y53] =UTH A2 NES FE222 Akt 2 oAl
I A QA g2 vls SgEol tigh o7t = o, Hlis 3EkE 0] 9] 9] r]R] 24 EZo] Tofittal 25191

=3
Kim etal. 2006y =W 455 A48 FE59] Fitst a3tE xAlsto] °‘HP1‘1_E ¥l o] 2 Al
o] &2 Akl & Yepdtial B usiolt) £5] 7184 FE2E2 10mg g' o139 =2 o= 3ES ok Al

= AA

O™, DPPH radical 27502 =73t &AFs}E(SCs0)2 53.96 ppm, Superoxide dismutase (SOD) radical 271522 =%
Qb Fatal(SCs0) 53.21 ppmO] ATt o] 2f3t Axto] met 7§ F4-2 F- w3, DPPH radical 4715, SOD radical 4~
75o] Edstgi7]ol Fitet s o] Houhear o 4 Itk Kim (2020) JA| 71E4% 7] 8ol 522 & 29 =
SH (83.62 gallic acid equivalent [GAE] mg g"), DPPH radical £&~715 (ICso, 524 g mL™"), ABTS radical 2275 (ICs, 244 g
mL")9] Atel Gt AE HAgko 24 7 E4 f7] &0 FEE0] It HE A Z E8-E 7hs/dol Eri
H 5190

Weathers and Towler (2012)= @42 2 7154 Zoll= artemisinin®] 20| 42| flavonoids©]] 4= artemetin
o casticin 2 FE 5 4] b=tk BT o]ofl Kim and Kim (20192 & -§uliofl whe 71E%52] wls St &
ARet g ARSI & SefH ol & SR Z Blis o ThE AFO2 20% ollehE: 52(186510.26 mg
quinolic acid equivalent [QE] g')ollA] 71 =9k 0 I, 7] 554 2} 2&-5-0] A} 2|4 80% OfEHE 2E-E0fA] (1,168.08
7£9.80 mM ferulic acid equivalent (FE) g") 2.2 7MY &2 &S UEFHIT o|2ist Aut= 71545 ojH o= 2
she7jol e ka7t 2] i 4 Ucks AL AR

FHER BN W ol 8 LB ekl 8 238k B AS10 991 B4 $99 ol 1z
SHee 40 1 QA o] S Vaneal QIO THES T 35800 G031 8142 Azt )
TEH G FEE0] A9 2 NEE 2EEHT F HE, Zebi o] 29| 37), ABTS2} DPPH radical 275 25 &
ctol k0] icht wnstelch A48 2958 A BAE Sl S abi e o] B e
o
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7NEE2] Hold Atekso] AlSA o 2 BF6i 2|2 e ekabEo] 71 &4 Ule] Atel 242 gAstarat =,
Igbal et al. (2012)2 7HE4-2 Aot E2|5FsHa E4J-S Zh= 77 Sl (chloroform, ethyl acetate, hexane, methanol, water)
2 B3sto] htsts-S AARSH 23t TPC (total phenolic content), TFC (total flavonoid content), TEAC (trolox equivalent
antioxidant capacity), DPPH radical scavengingXt A| 2 2HAF5} 2|2 50| &4 A3} MeOH 22 &0l 71 =A] Lrek
WAL B EEQIT Ferreira et al. 2010y 7HE450] 75t Z2]ml=9] 350, Uefh= 2J8H] o) o] Zejul=
ol 7]Q1gtckar S} O apigenin, kaempferol, luteolin, quercetin?} 22 Hli5-57} 7152452] 22 flavones/flavonols©]
ebsieick

Gouveia and Castilho (2013)= 71 &42] 4teks0] oAl @ Yof| A L2 thal S&stof ofzzj7tel f-5 Atolo] £
2]t vt o] 2t A & (Madeira archipelago)2] o2] 2| 0 2 HE| 3% 71E4:2] H-5-5 FZ5H1L Gas chromatography-
mass spectrometry (GC-MS), high-performance liquid chromatography with diode-array detection (HPLC-DAD-ESI/MSn) 2 &
BA5E A3t 4091F9] glycosylated flavonoids, hydrocinnamic acidF-5 7ZsF . 124 | & AJ &0 2 ARgshitsh
EX 32 Aot = FokTt i34 Q1 flavonoids Z+= apigenin, isorhamnetin, kaempferol, luteolin, quercetin 5=,
hydrocinnamic acid+°ll+= caffeoylquinic acid, coumaroylquinic acid, ferulolyquinic acid, rhamnosyl quinic acid, quinic acidS &
Act. Cavar et al. (2012) G A| HAL oA 7iE&0] oAl @ S Bt PAtst avts Atstgl=t, e Atet of
W7WA| 2 BAYop 7)1 E4: oAl @ A8 =& Atehe2 IRl 22U, BRR]7| A 714 ol @
ofl+= camphor (32.5-58.9%), 1,8-cineole (13.7-17.8%), camphene (4.5-8.4%), a-pinene (1.9-7.3%)2} 22 monoterpenoids &7}
Z% 3}8HE0] QI thSharopov et al., 2020).

Yoz as

Jeong etal. 2021y 71E4:2] FHZF & 2HE ZQISIALA TNF-a2 IFN-yE 22} 10 ng mL' & %1 2|3+ HaCaT Al| 3]
&S oA 2 d-S Aot 71E4% ol 2 1 ug mL! A 2]7LollA] thymus and activation-regulated chemokine
(TARC), macrophage-derived chemokine (MDC), IL-62] A§AJ&Fo] A H 712 215131t} TARC, MDCE= Th2 cellS &
2 29l2 RESHL o U] FEE Th cello] 165 24|30 24 %] islr| o] Az} )5 |l 922 g
FS BUE 7RIt A L 4 Aok AAEL of|dld 2 o] AT FIHE UE = o] folle 4 4= 2
717} 2ot F4p7F 7] w2l B, FHS, It &t 52 RikE UERd Zlofgkal FE5I3ITh Kang et al. (2012)%=
artemisinic acid” | THA] A2 Q1 RAW264.7 M| 20| A] lipopolysaccharide (LPS)AF+2.2 3= 5]+ H5A] Q1A nitric oxide
(NO), prostaglandin 2 (PGE2), IL-6°1| thal| A= 7] /o] ekstAL QIIA|TE, 23 g M Q] HaCaT AJ2EOY|A] IFN-y
S} TNF-a AH0. 2 R &)= obEn] o] 2ed #h 91zl MDCEEO thsiA] A E/dS vehdichs A A Al5)
Act. o]t - artemisinic acidol] ]S+ AA| 232 IFN-y2F TNF-a = 23t = thfst A5 e QIAHE?] STATI, NF-
KB, p389] QIAIEFE Ao =M LR Axfetal B usieh A AHE2 71 &4 2l 4422 artemisinic acid”t H5/d

5] 3] o2} 1| o] =g0] B 4 QU= 7S AABICt

NEE A= =2/ 7143 n)e] YAAE A A5 tigh o] Y& Ml B2k 7] BAIE A= 43t
PN S HolFQletl, AA| 5 olstoll A Tl 7HA] 718/ 543 QIAHDNase, gelatinase, hemolysin, lecithinase,
lipase)2] EAF WH-Z 2JAISFTH(Marinas et al., 2015). 7HE4 oA A2 T8k /g B /44 Al 7527 oY

+ Tt SES FRota Q7] ol Ml e 9 7FEA A QAR S

T3 /391 B. subtilis, E. faecalis, S. aureus, 15 237+ A. baumannii, E. coli, K.
pncumoniac, P acruginosa 2|3 T91 C. albicans, C. famata, C. utilis @A) ARI5HIT}
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Kim et al. (2001) 7}&% Z-E°llA] Fusarium oxysporum®] 733, 4874 FZ=20IA A% A7t =7 et
™, Aspergillus nidulans= $/'87/g FZ=0llA Aol o JAEHIL BASI9ITE o] % 71ERe] ol 2 U2 GC-MS
2 B35 A3} camphor, cineole, citronellal, eugenol, 2,4-hexadienal, a-humulene, isoeugenol, isosafiole, (-)-menthone, (LR)(-)
myrtenol, mytenol, perill alcohol, (S)-(-)-perilla aldehyde, 3-pinene, 4-tert-buthyl aniline, terpineol, thujone 5-0] 5= 1 2.1 o]
=0| gt mto] 7]ofsl9i=S A ol2t FEHIT

Donato et al. (2015)2 o]g2]ote] £A7I [ qofA A 7fEH 2 RE oAl @S &5kl o]9] &
o+ S AR AT oAl @ A2 AlEe o g 2 AR E. coli 0157, L. monocytogenes, S. enteritidis, S. typhi,
Y. enterocoliticasr 74 0 2 AA|FHH Bkl o o Alld @ o] Ad& B4 53, artemisia ketone, camphor,
1,8-cineole®] S5 AJEol2}al B 1skict

HHH, Juteau et al. (2002) 2 7HEE: oAl @ Qo] gt G/ 3t ol @ Uol| E-3-H Ad=2] BAollA] 7HEE A+
O] o I @A T YA+l Enterococcus hirae®] /72 A 7]= EFLSH a3 Bl om o]of ghH FAHE
2 camphor (44%)>germacrene D (16%)>trans-pinocarveol (11%)>[3-selinene (9%)>[3-caryophyllene (9%)>artemisia ketone (3%)
0| ITHaL B 115}E0] Donato et al. (2015)2] Aakeh= Th2A] UERHTY. o]} ZH2 2}ol= 7HE442] chemo-type, AHl 2
%), 28} 5]} 28t A7) So| QAT 870l QTS W A2 WofAIc

NEL FEEL S Aoy = YA Mycobacterium tuberculosis= G4 0.2 AA|5H =0, 1 T+
(minimal inhibitory concentration [MIC]=39 pg mL ") artemisinin (MIC=75 ug mL") 2t} o] FHojytha B 15k} o]
2f3t S uigo 2 7I1E40] et = artemisinin ©] 2ol = TRE 2lghEo] Profdtrial 25T Martini et al,,
2020).

oSUHT B4 2 o3 Al A SR she 8 B 5 ShuE = oi50] a3t Qlof| A Ash=T), 12 ThEet 78
4 Atolo] Blzof| oJ3 = o] =791 9¢ sheoll WRsh= A 22 defA] QUet. thFu-7 §A1 -2 Colletotrichum
gloeosporioides©l] 215l WHERITIAL Aejx] Qlom, Ak, 13, 2= 50] 7] Zhzofl & WAYAIZIH, 715 L7
o] 22 0] ekl Aol 2 18| E ZCh(Kim et al., 2015b). 7HEZ AAHE 2522 TR o] ehA FAF IS
ez RS UERI=T, Kim et al. (2018)2 T2 9FA = ARE-H 38} 5-2F 7HF ]| B (mancozeb) #1 2] =2} H| 25131
< wf Er et A aakE AT SHleh A2 E-2 AUl 1S Aol 71 E4 AV F5-E0] HAolA=583%
of v uby of4) TS Urehgick T B gl

Yang et al. (19992 A24152] n]Ad=o] tieh of8AlE 3550 Pt a3t AollM /1S FE552 28 P
o 2/dtoll thsll vl A o = 943t e S Uepdit L B uskioh 7 $ 4 F52-2 100 mg mL' s =2 ]2 0}‘”‘
= ol ol M= 64%, HHAI 7]l M= 15%2] o7 87 Aol ks Ueflil7]oll o] A AZ HERR &
> Sl Zlolgkal sttt

Kim and Yun (2016)2 2%, @4te}, @t /42 Uetll= 932 f84E FEE2 ol 86t ZaUF &7]
oA B ARSI, 1SS FEES T 2723879 TS Al =
2,0008 2} Hof| M &= Zo] 5 FAE A] EUThal Husto] 7iEe FE5E0] e 27|52 WAk X
AAZA 282 7Fs/d2 A

‘5‘]—57]- g—l&

%Wﬂ 3] 7140l 9IS ) 4l Baeh 77, A 2ol RS- 417 o) 14 200 mg

¢S Sof3}9he o) 2|77} 2 A Zol L 33k 2o g EpHoleks Aake Ak ol ATk Aol
3%01]*1 QA= NEA 2 ARRH 7S w}5HA o 2 Slukxl st Zio]2} 8t 4= 9lth(Abid etal., 2013).
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Rezaetal. 2015) JA| 70 EE&} 541 Artemisia dracunculus L. 58 F22-2] *2] 3 Abid et al. (2013)2} F-AFSH A2t
£ A3l A+ Aol =™ A. dracunculus 58 F5-2-2 Wistar-ablbino 7 9] 244 2 W 55 A& 40|

SPA| ZAAZITE Favero ctl. QUI4)2 54 5 B0] 352 842 7HITks ol Hekstol 52 43S 53 52
9 42 A8 45I9AEh 7] 2700 sesquitrpen actone EEH5-8 A} Fofgh 2, 7|4/ 0] 2% 2] chat
Ak gojulshl Aamglon, e wo) 30| Aasieirks ZukE RSt AE4 2520 954 2

2
£
ok
N
op

|7 Z-S 13512} Dehkordi et al. 2019y 7HE2:0] Z2A 29 artemisining L] = u}-S-A0] B
= bicuculline, ethanol, indomethacin, naloxone, saclofens 2] 2]+ A1}, indomethacin®} artemisinin 2] 2] 701 A]
85 |24 P4 & Sa7F YERG T BA16E) O 1, artemisinin®] F&2F £ GABA =840l 2l ni7iE
Chil 2235}tk Zeraati et al. (2014) Al Artemisia absinthium +2-2-8 5] 2] 72| Z2] 2R A5t} 24 AES A

& 73, Dehkordi et al. (2019)7 FrAFSH A8 AHS AT HAHE-2 Artemisia absinthium F5-20] ETRI, M2
EUA, obi R, A AIARE Foll 62 4848 A/d5lE Aolet &SIl

ke
ol
M = ox 2

2

=)

R
n

ANEZ 2 25} = ufjol] gt /iS4 oAl @ A o] gt 1519 T Dexamethasone, insulin, 3-isobutyl-1-methylxanthine©]
-5 iAol A= 3T3-L1 A|2e] 2JA HhEo] 4 E Zlo] BT 71E4 oAl 2 Uo] X2 H HijZ|ol| A= 3T3-
L1 M| Zofl A B]7E = thilZ(ACC, C/EBPa, FAS, PPARY, SREBP-1¢)2] ¥&10] Z715194 =, 4252 o|e} #as}
of 7§ & oAl 2Uo] 3T3-L1 M2 23HE AAl|sto] ol Axfet A2 AUt o] A2 HE 7)E4% o dld @
A2 FHTHE 853 2= PR T 7154 A EH 7o) 7Fsd Aol

37|92 gA &

7HEE oA 2 U2 AR &l E Fo7)= 58 A &tSE2 Callosobruchus maculatus2} Tribolium castaneumOl|
thstod 7]1m] E3HE LFERHATY. Filter paper arena testOll A T. castaneum2] 4§ %2 1% &-E(vol:vol) ©]/d2] 71E-45 oAl
L of| ofsf 7|1] &7t YEbgt=T, 78S ol @ U o] 8F-1kS wAl= 748 Alolol| fofm|gh 29] AtAlE
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A|2HDayan et al., 1999), 45+(Lactuca sativa)®] 2228 T2 A 7]|A] 4T, o] = AEE 0 artemisinino]] o
St Hkgo] T2 rh= & AJAFSH= Zlo|th T8t Duke et al. (19972 artemisinin 33 UM< 435 34120l 2|2 A] A= &
of 7)aL 27l oL} 5B HaFo] 91917]0] HAFE-L artemisinin®] 2 0] AJE Hdo]L} thu A YA T
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