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Abstract The present study was conducted to evaluate of the
1,1-Diphenyl-2-Picrylhydrazyl (DPPH) radical scavenging effect,
cytotoxicity and tyrosinase inhibition activities using methanol
extracts from different parts of four herb plants. The results
showed that whole and root extracts of yarrow the highest total
polyphenol and flavonoid contents as well as whole of yarrow
revealed the highest DPPH radical scavenging effect. In cytotoxicity
test against three cancer cell lines, HeLa (uterus), SK-Hep-1
(liver), and YD-15 (oral), the whole extract of feverfew showed
the highest toxicity with ICsy values of 102.58-138.68 pg/mL.
Also, mallow root extract (71.24 ng/mL) exhibited potent tyrosinase
inhibitory activity comparable to arbutin (69.56 pg/mL), which
was used as the control.
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Ay free radical WHg-Ol 93] A E = EAJLEAF(reactive

oxygen species, ROS)0| Aol &2 71517} % ek oy
2} olelgh &Lkl o8 DNAZF &/ A od‘ﬂé Ee

Us FEI= sh QI7ke] stelw AAVE e AR &
## ATHChung® Noh, 2000; Kim &, 2004; Yoo 5, 2005;
Katalinic et al., 2006; Cho &, 2007). W&ol o]jgh &/dika
S YA 7““:‘ S dis = e dEd dRES A
& 9 8 2E 2 AP ZRE ZodE o] ulS-
Al Zd7HE]5’_ dow, GHAALE AR AAo At
gt 54 2Eg dovle Aoz dEzl SRS s
Eﬁxﬂﬂ F e 22 o] 2FE Y Jtk(Branen, 1975; Rim
S, 2000; Lee 5, 2003; Erkan et al., 2008; Choi -5, 2010).
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2007). T3+ Guaiacwoodtl= EE|m 3129 A9 Bulnesia
sarmienti= k3t SAJERT ofvE) QA e] A A| B
ME E& S el 2oz BaHv(o 5, 2007).

= e] A oFgAEe] A9-A S Rk ozt T
o2 &Hg g7 rosemary, sage, oregano 52| THEZ 2
5T A7t Ho] gkom, sjHo] FobH @M 7153w
Az)do] F=3IH(Choi, 2001).
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A+ AE R A8 AAF. 3|E2]E Feverfew, Yarrow, Mallow,
Chamomile 2009¢ 5¢ 19 Ttish AEEgoIA wEa}
o 2009 12€l FESITE &, AT, el 5 FEE
A% 5 BANE FA Zof 2g0=2 AF T F 80%
MeOH 20 mLS ¥o] 40°C sonicators ©|-835} 30484 30k
FZ 3o, A8EEste] MeOHZ 3|48te] ARE-3lSitt.
% Z99 &= (Total polyphenol contents) 7. A5 FE 9]
% 9= SRtEe] e Fsd EZo] phosphomolybdate}
Hhgate] S Uehlls A48 o8¢ Folin-DenisHo= =
A3 thShen &, 2009). 96 well plate2] z} wellol 50 pL
A8 FZ93 | M Folin-ciocalteau phenol reagent (Sigma
Co., USA) 50puL ¥ ALoA &7 HkEAZ & 2%
Na,CO; (Sigma Co. pL) E3}-&- 100 uLE ¥3L 307 v-&
AlZL 5 720 nmellM FHEE St T Euls e
Gallic acid (Sigma Co.)E o|&3t ZMJs FFAFFHC=R
FE T

Total polyphenol contents (ppm)=aX-+b
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* a(Z71&7))2 b(EHA)Y= catechin®] THAIE F=(X)o| thek 2+
AE AHo2HE AL

PSR AR, AN EFE9 Pitkst &4 1,1-diphenyl-2-
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o 200 pLol ZFzF 2, 10, 50, 200 pg/mLA S ZFzF e 5
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3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-tetrazolium, monosodium
salt])2] S microplate reader’]E ARE-3ke] 450 nmollAle] &
B2 23T} RS2 doxorubicin (Sigma Co.)S At
&3ttt
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Table 1 Comparison of total polyphenol, flavonoid contents and antioxidant activities of methanol extracts

Scientific name Common Parts of the  Total polyphenol contents Total flavonoid contents ~ Antioxidant activities
name herbs (mg GAE/g) (mg CE/g) (ICs0: pg/mL)
Ch " heni Feverf Whole 211.53+0.52 12.16+0.36 80.50+0.85
rysanthemtm parthenin everiew Root 204.59:1.31 10.18£0.17 48.32+0.88
tchiloa N Whole 294.78+3.08 13.62+0.48 45.81+£0.23
chilea milleforium arow Root 274334129 16.65+0.53 71.6240.86
Mal Ivestris L Mall Whole 50.88+0.20 1.36+0.11 895.37+0.43
arva sytvesiris L. atow Root 43.60+1.06 1.2540.93 495.66+0.77
Flower 190.42+0.35 8.69+0.86 53.81+0.41
Anthemis nobilis L. Chamomile Stem 46.44£1.03 1.44+0.43 371.26+0.47
Root 51.794+0.60 2.43+0.79 86.24+0.51
Ascorbic acid 66.49+0.56
GAE: gallic acid equivalent
CE: catechin equivalent
1Cs: Antioxidant concentration needed to reduce 50% of free radical activity
Ascorbic acid: standard substance for antioxidant assay
Result means (n=3) + SD (n=3), (p <0.05)
Table 2 Comparison of cytotoxicity activities on HeLLa, SK-Hep-1, YD-15 and HGF cell lines
Cytotoxicity activities (ICso: pg/mL)
Scientific name Common name Parts of the herbs: i
HeLa SK-Hep-1 YD-15 HGF
Ch " heni Feverf Whole 119.48+1.22 102.58+1.06 138.68+0.33 829.46+0.63
rysanthemtm parthenim everiew Root 140.48+1.14 135.89+1.67 149.60+0.30 392.4940.59
Achil Tlefori ¥ Whole 148.50+1.16 126.28+0.46 133.47+0.88 382.69+0.72
chilea milleforium arow Root 172.41£1.38 203.60+0.27 178.68+0.62 321.4940.65
Mal ; SL Mall Whole 307.25+0.49 408.44+0.65 262.47+0.51 1221.43+0.03
aiva syIvesiris L. atiow Root 367.7340.57 552.58+0.41 239.64+0.38 933.39+0.85
Flower 161.44+1.04 112.45+1.14 177.51+£0.20 360.54+0.70
Anthemis nobilis L. Chamomile Stem 538.53+0.92 234.44+0.79 852.83+0.42 454.64+0.39
Root 2499.35+0.75 244.79+0.42 777.43+0.57 417.50+0.74
Doxorubicin 62.40+1.07 65.45+0.15 61.46+0.25 375.78+0.52

ICs: Antioxidant concentration needed to reduce 50% of free radical activity
Doxorubicin: standard substance for cytotoxicity assay
Result means (n=3) + SD (n=3), (p <0.05)

HFh(Kim &, 2004; Jang, 2006). DPPH free radical 4~#
A ICs ez ERlst A3} 45.81-895.37 pgmLe] Bl
& HAom, Yarrow (whole) (45.81 ug/mL), Feverfew
(root) (48.32 pg/mL), Chamomile (flower) (53.81 pg/mL)

&
=2
1=
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EdME U&7 Ascorbic acid (66.49 pg/mL)R T} =2 it
3l AL 1AL} o)XY Ak EAjo] =& —Z,—%%—"— e
]-*ﬂh“*]r o] FHE 2 S 1 T F U
| EFgulsd SehEeolee st S Aol e A
o=z AFEHY.

Chamomile 70% EtOH F&=<| t3}e] DPPHS ©|-&3F #
ZFLﬂoE S At 754%0 w2 2T A} Had

vl A2 (Choi &, 2010), FASIE 80% MeOH FEE9
DPPH A-57] 2AZA 2 ABTS A7) 2ASA =4 A
lemon vervena, chamomile, rosemary, dandelion, rose hip,
green tea 529 FEEANA 70% ©de] =& AF7] AALA
< YeRit B sktkJang, 2006). ©]E9] A Az} v

2PE o SE AEo] HA WA 22 FES] &8

(o)

ARl Y h h=
321“3:]' 8. B2 E 459 7 BRENE FET 979 sH
ek ﬁ%—% I G G a0l A gate] A EEE
Qﬂﬂ%‘iﬂ}. QAZF AR MEHeLayel thalA & 4
< ICs #O= BRI A}, 119.48-2499.35 pg/mL o] HAE
B o™, Feverfew?] whole (119.48+1.22 ug/mL) F-$lollA 7+
=2 B34S B9 Q7k 7hbM|E2] SK-Heploll thak &
A AA NS Feverfew2] whole (102.58+1.06 pg/mL) F-$]

A 7P =2 2do] YEREe ™, Chamomile®] Flower (112.45+
1.14 pg/mL), Yarrow«] whole (126.28+0.46 ng/mLy=0 2 ot
TS IR YU QIZF 7 AIE YD-159] g 3
A AANIME Yarrowe] whole (133.47+0.88 pg/mL) -2
A 7P =e B4 B3OH, Feverfew whole(138.68+0.33
ug/mL), Feverfew root (149.60+0.30 ug/mL) o2 e
= Q’ﬂg}c’d‘:} e 7t MAEF KB-3-19] tidt Yarrow
9 FE= 94 138ugmLe] /o] ®HiE uk vk
(ChungJJr Kim, 2000). o]xH 2 77 AE Fof tjsiA
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Table 3 Tyrosinase inhibition activities of methanol extracts

Tyrosinase

Common  Parts of the o G ctivities

Scientific name

name herbs (ICs,: ng/mL.)
Chrysanthemum Feverf Whole 87.39+1.44
parthenium everiew Root 84.39+0.65
Achil Ulefort v Whole 104.37+0.72
chilea milleforium arrow Root 107.69£0.24
Ml ; L Mall Whole 187.75+0.76
alva sylvestris L. allow Root 71244077
Flower 82.30+0.37
Anthemis nobilis .. Chamomile Stem 286.52+0.12
Root 126.29+0.67
Arbutin 69.56+0.15

ICsp: Antioxidant concentration needed to reduce 50% of free radical
activity

Arbutin: standard substance for tyrosinase inhibition assay

Result means (n=3) + SD (n=3), (p <0.05)

HSgk FAEAAS Uelle AL SR1E 4 AT Feverfew
FEE2 Y S AHe 2 A
?:]"‘ﬂEOﬂ’H =2 3&0} 245 Flsisin A
A HE 80% MeOH F= AP e 1]:£(PC 3)2] Al
X A% JA 5392 QJ»]- Rosemary FZE(1600 pg/
mL)olIA 50% olske] AlE /\g_a%g B30, Lemon vervena,
Chamomile, Rooibos, Thyme FZ& &A= o] Hl&) <]
ol AE A% dAadst Bad b YckJang, 2006), T

A& &)

S =asl

WA on A SAROMEAME MEELS 74wk
Feverfew®] whole FZEoIXM = X2 folH2oAe] A&
74,] ARG A FAME BZE e =HL 7R AL F

Attt AAFEEol WA 2le FFE FA BaL, A
_Ln]__o_ Eolzxlog APH3t= He HAzekA 7] ;5._.%51

¢ o

Q1 SHoA Fagh owrt ]‘:}5’— AtRET
Tyrosinase A3 &4 FAA. 518 WekE FEE 98 tislo

"“E]rH T ARA 2] &= AR
ol tyrosinase A3l &4 HAL 1Cs
71.24-286.52 ng/mlLe] F= HHE E312™ Mallow?] root ¥
YR d& FEFo] 79l Arbutln (69.56+0.15 ug/mL)
I H]52%F FE0l 71.24+0.77 pg/mLEA] 78 =2 tyrosinase
A&l &4 YeERNITE. E3F Chamomile (flower), Feverfew
(root, whole)ie 02 =2 A& RIS &M of
g wo] Zg0% R Wehd(melaninye F=a] 40|
H 7], F2, AWAlE @Al westE Sk 1
Hob fdtel] Aodste Aoz dEA thwata 5, 1990;
Yang =, 1999; Kwak 5, 2001). BB F=E| gt dAgd
el F 34 tyrosinase A& 342 vA S 9
g 71z X}Li/‘i 71 = A& ASE Almdrh

BHAFARY. B E 4%9] Fod mEE FEE] F
il TF T FoiRoln ke sl @9t A
;‘,_]-74] y_uq '6]—)\]—@:]_ :@Lx—]_ %_ Ea}"lﬂ- ﬂak(rf 0. 682*) (p
<0.05)z} EB}LOF SFEH(-0.691%) (p <0.05)7tollE F23t 7
o] AAE vERleH, Egjdley Eiicols R A
FAFA A r=0.979%* (p<0.0)Z ES AAIAE B i
slEdo] E2 AEL s EetEolE FEel =2 A

o2 HILYr)

i

_{

O:

KB-3-1, Hepa-lclc73} 72 A o Eucalyptus, Mate, Aksled st A7 7R AIEQD SK-Hep-17Foll= frolg 4
Peppermint, Thyme 5528 1000 uyg/mL 2] FE= T3l 9 *&J&J&ﬁﬂ(r 0.783%%)Z E‘%{_E] tyrosmase A=} <17k
= o 50% o] AE A dAES Bve A7 ddw 7AY AlERD YD-15M R freldh o] Al (r=0.723%)
BE v} ok(Chung?} Kim, 2000). Chamomile (root) 5%  (p<0.05)Z %LE_’._ 16 THTable 4).

22 A AT AEAME 2499.35+0.75 pg/mLe] Tha 99k 7ol slH Hepd meks FEE0 IS, I B
vho ol A8 WO} QI7k 719t ME(244.79+0.42 pg/mL)  tyrosinase ASEAIS F3 v R4S wl, Feverfew (whole,
9} QI7F 77 Jol M E(777.43£0.57 pgmLIME 22733 Al root)2l Yarrow (whole, root)2] 2558 2% H|w3d & &
FoMETE vlwA e FAYS AIsiET, olHd AF S UrE‘rlHO*U‘r o= o5 HES0 el td =4
Aol o3| 22 FEEo l‘iﬂﬁ‘rE PAES] TRl wEl 2 o WE HEY FF2aES HESL, dore] FUHER AR
o] T2/ yeht sd AEolxe FeE Z"%Oﬂ R S R 'EH%”’&El ek s B4 A7 s ofof &
Aol T2tk RS ¢ & 9»)\ Atk Yarrowe] whole, root & 2o ® AlgHT}

E3} Feverfew?] root EZEo|As <zl Tt A ZEAo)

Table 4 Correlation relationships between each assay

Total polyphenol  Total flavonoid Antioxidant Cytotoxicity activities
contents contents activities HeLa SK-Hep-1 YD-15

Total polyphenol contents -

Total flavonoid contents 0.979** -

Antioxidant activities -0.682* -0.691* -

HeLa -0.497 -0.452 -0.081 -

SK-Hep-1 -0.710* -0.690* 0.783%* 0.129 -

YD-15 -0.667* -0.630 0.134 0.721%* 0.150 -
Tyrosinase inhibition activities -0.499 -0.494 0.470 0.142 0.127 0.723*

*: Significant at 5% level (p <0.05)
**: Significant at 1% level (p <0.01)
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