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Antioxidant and cancer cell growth inhibition activity of hot water extract from five different varieties
of Artenusia (A Argyi H., A iwayomogi Kitanura, A Princeps Var Orien talis HARA, A princeps
Pampanini and A. annua L.) in Korea was studied. We determined the phenol and flavonoid contents
and examined antioxidant assay, such as DPPH, NO radical scavenging, activity ferric-reducing anti-
oxidant power (FRAP), and bleaching inhibition activity in the B-carotene linolic acid system. Also,
we performed HeLa and MCF-7 cancer cell growth inhibition assay of Artenusia extracts. Total phenol
and flavonoid contents were the highest in A imayamggi Kitamura followed by A. Argyi H. DPPH radi-
cal scavenging activity was the highest in A Argy7 H. at 50 ug/ml concentration, NO radical scaveng-
ing activity was more than 50% in A. Princgps Var Orien talis HARA, A. princeps Pampanini, and A.
annua L. at 200 pg/ml concentration. FRAP was higher in A Argyr H. and A inayomogi Kitamura.
Antioxidant activity in the B-carotene linolinolic system was also higher in A Argyr H. and A inayo-
mogi Kitamura by 60.50% and 56.90% at 100 pg/ml concentration, respectively. In cancer cell growth
inhibition activities at 400 pg/ml concentration, A inayomogi Kitamura showed greater than 80% on
Hela cell. A princeps Pampanini and A. Argyi H. extract had growth inhibition activities greater than
80% on MCEF cell. The results of this study suggest that the antioxidant and anticancer activities in
various Arfemisia are a promising source of functional food ingredients.
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T%L2 H chlorogenic acid, salicylic acid 59 phenolic
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drazyl (DPPH)ol 3t HApgo] axt2 SH3HA 96 well
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dium nitroprusside £ 0.5 ml9} 20 mM phospante buffer
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Fig. 1. Total phenol and flavonoid contents of different varieties S Ao Ao e Apamlodcl Moot o
Artemisia.  Each value represents meantSD, n=b5. S7He el wet &40 frejH o °?°}ME]:' dof o Bt
A*Means with different superscript in the same column &2 10 ng/mle] A=A ez 272 ] 30% o
are significantly different at p<0.05. 2o g w=gkt}, wd Ao okhe 50 pg/ml, 9WELS 100 pg
Table 1. DPPH radical scavenging activity of different varieties Artemisia (%)
Concentration (ng/ml)
10 25 50 100 200 400
Argyi H. 30.18+0.86™ 36.91+2.65™ 50.22+1.56F 67.81+0.82" 87.43+1.83" 92.31+1.23"
Iwayomagi K 18.95£0.71° 19.75+2.64"° 35.75+0.56™ 50.130.76° 71.79+2.20% 90.96+0.38"
Princeps V. 30.13+0.83"" 31.85£0.91° 40.86+1.71°° 48.39+1.13 66.102.06" 86.88+1.64°
Princeps P, 16.7642.35™C  21.44+249" 27.67+2.80° 35.91+1.94* 52.66+2.25% 69.60+2.17%
Annua L. 15544382 19.50+4.45" 25.26+4.06" 37.00+2.84 54.55+2.45" 76.9243.62%
Ascorbic acid 13.05+1.51* 13.76+0.89"* 16.78+1.51° 42.42+1.40° 96.52+1.17" 99.18+0.03*

Each value represents mean=SD, n=5.

“Means with different superscripts in the same row are significantly different at <0.05.
“*Means with different superscript in the same column are significantly different at p<0.05.
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o] Apol7b e Ao E AR ETH35].
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FRAPH*OH ot gitst gty
FRAPHS DPPH % ABTS @z 2AGA =AW
OE Uﬂ?MZA ksl Ao A8 ;
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H7tshe W ol [40], iR o] datstA 7L Sl
i 11:}‘— x%o]] zlo]-ol,oq 70 Qgi

Ak 9 | EE0] GAdo] 49.20+2,04~53.61£1.58% 2 50% Aefors, ARE, o g, FAAEE B TS FE2
ol =& FAE Uil en, ol& A8zt S = FRAPH o o3t &4tsl &8 FeSO, o= Yehd A%
F9a7 Aotk B BE FxoA & 5%9 NO oz £ Table 33 2th & 5% 2% &9 57} Z713H)
2787 0] ascorbic acidol HIs] @A3] =3kt utebA FRAPH Ol o3 34bs S = fold oz F7thatdl
Choi 5[6] % FHE st A4S 3% 45 & o AEA Y #Age HEsdEY el Hl#en[37],
FEEY F HEIFE Sl st Pud 2AEA FRAPH | 9J¢t Be s A5 F sE FFo| =255
Table 2. Nitric oxide (NO) radical scavenging activity of different varieties Artemisia (%)
Concentration (ng/ml)
10 25 50 100 200 400
Argyi H. 14.62£129° 262743330 3835+3.33C 43.08+1.77°C  3997+1.80°C  36.58+1.22°
Inayomagi K 10.93+1.60° 2174127 31.57+1.82% 37.67+1.78%° 36.15+1.34% 31.33+2.08%
Princeps V. 7.38+0.51° 1857+3.95™C  37.7143.05° 53.61+1.58" 5280+2.35"  49.15+6.34"°
Princeps P, 4744037 1837012 35.77+0.98° 52.23:1.73F  50.12+0.73%° 45.90+3.56""
Annua L. 12.73+1.06°°  16.75+0.89" 30.84+0.81" 49.22+2.04°° 50.16+0.36° 43.07+0.36
Ascorbic acid 6.07+1.68""" 8.68+2.61™" 9.73+0.94* 19.99+1.68° 18.83+3.52 11.09+0.00"*
YEach value represents meantSD, n=5.
“*Means with different superscripts in the same row are significantly different at p<0.05.
“FMeans with different superscript in the same column are significantly different at p<0.05.
Table 3. Ferric reducing antioxidant power (FRAP) of different varieties Arfemisia (M/100 g)
Concentration (ng/ml)
10 25 50 100 200 400
Argyi H. 3.45+0.24 11.43:028  23.77:0.31% 50.39+0.83" 95.14+1.64°  177.22+3.78"
Iwayomagi K 5.1840.50™ 14.81+0.42%F 31.77£0.31F 64.33:054" 12606270 21040+0.77"
Princeps V. 0.97+0.17° 6.16+0.28" 15.04£0.20° 33.08+0.53 64.66+050°  130.17+1.24°
Princeps P, 0.48+0.26™ 5214053 11.83£0.11 26.35£0.17** 5229060 104.08+1.22"
Annua L 1.40£0.26™ 7.09£0.10° 15.78+0.13° 31.60£0.90" 62.61:043°  121.40+1.76"
Ascorbic acid 2.17+0.09" 11.27:036™  19.96+0.42° 51.34+0.29" 173.80£2.09%  243.61+5.50"

Each value represents mean=SD, n=5.

“Means with different superscripts in the same row are significantly different at <0.05.

*TMeans with different superscript in the same column are significantly different at p<0.05.
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sl 0] Erha

FZ9 A= positive controlZ ©]-&F ascor-
O 2ol o =3k
ezl ST} ezule Mg

FZ2E9 Barotene BALA A= 10 mg/ml A 2
7} 53.80% 9} 36.41% H 2.

ug/ml

5o} gl=

CCK-8 assay 3|
HeLa A3 tgh 54
hgol met fol3o

HE,_/S*O] 30% o] ¥_
£ ook, 22

ul[15], ¥ A2
Hlg) &4o] €53 Ut

vi[2), 43t

A s =
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Table 4. Antioxidant activity of water extracts from different varieties Artenuisia in B-carotene linoleic acid system (%)

Concentration (ng/ml)

10 25 50 100 200 400

Argyi H. 5.82+0.27** 26.81+0.21% 42.08+0.67F 60.54+0.55" 77.61£1.19% 94.59+1.91""
Inayomogi K. 4114045 17.8241.35" 30.94£243%C 56904143 74.62+1.12° 95.83+1.14"™
Princers V. 13.70+2.53" 15.80£0.32"° 28.98+0.09" 41.88+1.21% 60.12:2.22% 89.74+2.85%
Princers P, 5.79+0.47° 13.30+0.60"* 35.54+1.85 46244021 70.86+0.95° 95.35+1.54'P
Annua L. 5.34:0.32" 18.62:1.50""  31.88+2.60° 41.99+4.02°® 61.95+2.13 91.91+3.21
Ascorbic acid 16.97+4.74™ 19.73:047°  21.57+0.95™" 2442204 34.49+1.94™ 64.35+2.63°"

Each value represents mean+SD, n=5.

“Means with different superscripts in the same row are significantly different at z<0.05.

“FMeans with different superscript in the same column are significantly different at £<0.05.

Table 5. Growth inhibition rates of different varieties Arfemisia on HeLa human cervix epitheloid carcinoma cell (%)

Concentration (ng/ml)
10 25 50 100 200 400

Argyi H. 189+1.10" 12144125  1657+0.76" 2653+0.61'  4330+2.32C 74524035
Iwayomogi K. 931+110°C  1329+0.11°°  1323:096™  24.11:0.27° 4538+1.96" 8260247
Princeps V. 5.78+0.20° 7.59+0.96" 10.560.99 14.27+018"  18.69+1.06°* 63.670.30"
Princers P, 2124081 5.03+0.05™ 6.65:1.32°" 13244048 33.50+0.82%" 76.89+1.31°
Annua L 12.29+137°° 12458060 24.92+0.78" 37.18+1.11°  44.69:0.97'°  5412+0.66

Each value represents mean=SD, n=5.

“Means with different superscripts in the same row are significantly different at <0.05.

“*Means with different superscript in the same column are significantly different at p<0.05.
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Table 6. Growth inhibition rates of different varieties Arfemisia on MCF-7 human breast adenocarcinoma cell (%)
Concentration (ng/ml)
10 25 50 100 200 400

Argyi H. 1042006  18.89+0.08°  23.24#0.07°  27.00:0.13°C  3517:059°  81.88+0.89
Iwayomogi K 218+0.22* 5654074 13.900.04* 21.56+0.57" 37.65+0.94°" 61.94+0.31"
Princers V. 11.25+0.37°" 16.76+0.76™ 16.64+0.21%° 1816+1.91b*  20.32+0.25 36.72:2.12*
Princeps P, 8.71+0.04° 10.57+0.06™ 13.91+0.03* 22.38+0.83" 37.98+0.30°" 83.35£0.55'
Annua L. 7.39+1.26" 9.77+0.87" 17.010.07° 21.90+0.90" 33.41£0.08° 63.35£0.95"

Each value represents mean+SD, n=>5.

“Means with different superscripts in the same row are significantly different at p<0.05.
“FMeans with different superscript in the same column are significantly different at p<0.05.
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