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Radical Scavenging Activities of Crude Leaf Extracts
from Eupatorium odoratum Linn. and Ageratum conyzoides Linn.

B asfui  mndaiuia” wgaansal  nasdae’
Orapin Thapsingkaew," Benchaluk Thongchuai'
A5 Welsasy
Sakorn Pornprasert’

T @112 mATANTLANE AMZANNTANEAT NUNANENRLNE LN
2 AR nARANNTLANG AnEnATANTTLANG Nvnanende el
* FFURATaLLNAIIN

Abstract

Eupatorium odoratum Linn. (E. odoratum) and Ageratum conyzoides Linn. (A. conyzoides) are a tropical plants
found in South East Asia. The leaves are used for bleeding prevention and wound healing. Aims of this study was to
investigate the radical scavenging of E. odoratum and A. conyzoides. The dried leaves of E. odoratum and A.
conyzoides were extracted by distilled water and 95% ethanol. The levels of total phenolic content and the
scavenging of ABTS™, DPPH, hydroxyl, and superoxide anion radicals were determined. The cytotoxicities were also
assessed in human monocytic U937 cell line. The results showed that the highest amount of total phenolic content
was found in the aqueous leaf extract of E. odoratum at concentration of 23.01 + 0.04 mg GAE/g dried weight. The
aqueous leaf extract of A. conyzoides had the highest antioxidant activity of ABTS™" and DPPH radicals with the
total antioxidant capacity and the 50% DPPH radical inhibitory concentration (ICSO) values of 1.998 = 0.002 mM Trolox/
mg dried weight and 3.25 = 0.01 mg/mL, respectively. Ethanolic leaf extract of E. odoratum had the highest
hydroxyl radical scavenging activity with IC50 value of 0.076 £ 0.001 mg/mL, whereas the ethanolic leaf extract of A.
conyzoides had the highest superoxide anion radical scavenging activity with IC50 value of 37.50 = 2.12 mg/mL.
Moreover, E. odoratum and A. conyzoides leaf extracts exhibited a cytotoxic effect on human monocytic U937 cell
line. The ethanolic leaf extract of A. conyzoides had the highest cytotoxic effect on human monocytic U937 cell line
with the IC50 value of 2.5 mg/mL. In summary, E. odoratum and A. conyzoides crude leaf extracts had the radical
scavenging activities. However, A. conyzoides crude leaf extract showed a greater antioxidant activity than that of

E. odoratum.

Keywords: Eupatorium odoratum Linn., Ageratum conyzoides Linn., Radical scavenging activity, Total phenolic
content, ABTS™" radical
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o . 1 o A A oy a Sy A Wyaa A | o
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aiFad Faeinnnaga 120 sauandt Wunan 12 -16 9alu
wiaantuinasafanaiadaeiinllssiiinliustadoe
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nnedalTuNuasUsznaunuaandu (Total phenolic
content) 1TARNNITENBINAAN Slingkard kazme’ 35
n13dadsunnianslssnauiuaansany g NaNa1IasaNe
NMIFIUNIANAAN (Gallic acid) M‘?‘@mmﬁmgﬂwsﬁﬁm
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300 lulmsams nanlendnu mm"twammwm‘lumm
e 2 9lu mummmmﬂ@uummmmmqm@u
760 W luiums dadiuinianslsznauiuaanganainnaw
mmﬂm’luumﬂ mg gallic acid equivalents (GAE)/ gram
dried weight
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11a1n Re wazanz' Iaald potassium persulfate (K,0,8)
ANIdNTY 2.45 mM N9Edu ABTS (2,2-azion-bis-3-eth-
ylbenzothiazo line-6-sulphonic acid) ANNIENDW 7 mM 19
wWAEuTuABTS  cation radical TefiAdeneiin wazananen
ponauuadlffiauenaaau 734 wiluiuns aaviisen
Tufitadlunanui 12-16 dalus antisiansazaneiadii
anldundeandlueniues kazgIuANIIgANALLAT
A ENaAAY 734 1luiams IlArnsganauLasviniy
0.70 + 0.02 ﬁ@ul%munﬂm%q mnﬁummmammﬂm‘ﬂm
a8nd (Trolox) ¥3aLA8ERAY (Quercetin) Lﬁﬂ'lfﬁl,ﬂm;mmu
ANHALAN (Positive control) M?ﬂmmﬁmmuvl,mﬁﬁmma
nagaw 1511m3 20 Iulrsdns fuansazanaeiies Usums
2 findans uanliidniu sel3fignmnives Wunau
6 1wl udahlusurnieganauuasiinuenana 734
unlulmg qvmmum&gamumﬂ'& (ABTS" radical scavenging

activity) 10981787 HINAAUAUIUAINE RTINS
anasresAnIIgauasiienuldresasaiaildnaaeyuiy
ma‘mmgfmumﬂumfm mM trolox equivalent antioxidant
activity per milligram dried weight (mM TEAC/ mg dried
weight)
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PILIANKALIAN 1iaINIUaaA (Control) 5ums 100 Iulpsdns
Auansazapniiegaudindu 0.001 M 13u1ms 3 Haa-
ans nas i dand LS luiznignmndeadunann
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DPPH radical scavenging activity (%) =
(Absorbance Control — Absorbance Sample) x 100

Absorbance Control
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dudi 10 mM sifeansaipaslnsfifesmemaaatfunng
ati19az 200 lulAsdans wadlAN phosphate buffer saline
(pH 7.4) Anududy 100 mM U5NNRS 1.2 Hadans At
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Unngoauni 37 asAaiiea unaiu 4 dalag daann
ths \Rugnsazant trichloroacetic acid AMMdLAL 2.8%
wa thiobarbituric acid ANIINTY 1% BeiNNay 1 NARART
vl aliEenifhinaning 5 it wdeilsiduluriuds
Lmzfa'mﬁhn’n@mn%mt,mﬁmmmqmﬁlu 520 wlums
qm’éﬁm@%@immﬂ% ("OH scavenging activity) AN10.

IFannannn9satl

‘OH scavenging activity (%) = (1-(AbS / Abc)) x 100

(Abs = Absorbance of treated sample, AbC = Absorbance of treated control)
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lulAsans AU nitroblue tetrazolium AAMNNgW 300 UM
B3 100 lulasams e niiufs N-acetyl cysteine (4
AILANNALIAN) Vidarindu (Control) vigagnsainayulng
fidaantmmagay 1Buns 100 1alasans waslidnmums
xanthine oxidase (1.67 IU/mL) 13u1ms 40 lulasams 9n
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WAE N 1537 e 6 Wi grasuenyagilles

aanltAuauseny (Superoxide radical scavenging activity)
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Superoxide radical scavenging activity (%) =
(Absorbance Control — Absorbance Sample) x 100

Absorbance Control
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e uazanuufsanunihi3anisfignedeanann Alley LAz
anue TaemziaemaduziadindentTiin U937 (Hu-
man monocytic U937 cell line) TUeSLAEITAd RPMI
1640 13 fetal bovine serum (FBS) anadadugatine 10%
wazdldns antibiotic HA streptomycin - penicillin AN
dindugaving 0.5% Tnefsunns il complete media
LmevLﬂum@mmu 37 asAaaFaa Al co, finan
dindh 5% uaan 24 Falus mnuummumm“luuﬂ?mm
1.0x10° cells/well Iu’ﬂ’]ﬂﬁ‘iL@ﬁI\‘iL&]‘J@ﬁ RPMI-1640 LUy
complete media Tﬂmﬁmﬂu 96-well plate ‘M@m@“’ 100
ENGEATE LL@yumfammu 37 mmmmmm i Co, 7
Ao 5% 1faanuny 24 Falue antufnansaia
mgu”l,wsmmmmimmmmmmmuzgmmﬂwi']ﬁu 3.125,
6.25, 12.5, 25 waz 50 mg/mL ﬂ?mm 100 Tulasans 1inld
um@mmu 37 fmmwmmﬂm i Co, mmmmmu 5%
e 24 $alus LufammqmmmfmmimqLem@fafaﬂ
100 luTA3AMT WAAFN MTT dye solution (5mg/mL) muqu
10”Luimmm LLmuumammmu 37 asnTalTed il co,
Anadindu 5% Wuaanuny 4 dalug mmvmfmmmm
adaanTanualfivAsIensHAN e ST (Formazan)
fifumau i DMSO 1iunna 200 lalasdng ileazanan@n
Wasugu weifunaiiu 10 win i lddarinisganau

WAINANNENIARL 540 W LNAT AR e FIT U As

139m (% cell viability) aMn@Nn1IAIH
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% Cell viability = Absorbance in test well x 100

Absorbance in vehicle control well

M5AASITHNEDA

HANINAReLLandAIlugL meantSD Fiasziidaya
faadim One-Way ANOVA fiszdumnudesiu 95% Tneld
Tilsunsu SPSS 11.0 for Windows A1 p value < 0.05
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wan1snaasg
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LansAnENLdansatnann U R e a Rt
3nnuanstseneuiueanIINgeda winriu 23.01+0.04 mg
GAE/g dried weight %'ngqnfjﬂmmﬁmﬂm'ﬁ'u@ﬂwﬁﬂﬂ
FIATUNNATH (p<0.05) AuANTaNAANN UANLLTNAILNT
fatagaeih ansarnannluauide wazanueEnnad
afndaean1ueannNdude 95% NiFuuanslszney
Wuaangan winfiu 21.3240.09, 10.17+0.16 WAy 3.62+0.05
mg GAE/g dried weight AMNA1AL
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trolox equivalent antioxidant capacity (TEAC) Wl91&13
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mﬂmmmmm@m@umL@ummimmmmum TEAC
¥infiu 1.998+0.002 mM Trolox/ mg dried weight m@qmﬁ
mmﬁmﬁm%u@ﬂwﬁﬁmfﬁﬁmmmﬁﬁ (p<0.05) 9A4ANHN
Ae ansafnanluguideriatngaeti ansadaannluany
e uazauuaunnfiaindnseniueaenudidi 95%
fAn TEAC winrfl 1.867+0.037, 0.451+0.009 WAz 0.315+
0.017 mM Trolox/ mg dried weight ANNAYAL

anEsUayyaRNNLaT
HANNINARBLONEFUAYLAANNIOT (DPPH') wandlu

a

stlAnanndnduaesarsaiaiaunsnnndnayyan N e
1% 50% (IC.) wudn asainann gL TsaN LN aR e
mﬂumqwﬁmu@ummwwmﬂmmmm TRIANNIAD AT
afmanluanLdefiatadaeinuazansaiaannluauie
fiandasaniLaanaddy 95% HAn IC_, wihiu 3.25+
0.01, 3.72+0.04 L@z 8.7140.05 mg/mL ANANFL 4914613



afPanlUAIULINAIUNINAT AN IWAA AN LT N1
95% HvipAnuayyaRleTaNTigalAn IC_ Wi 30.41+
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o A o v % o L aaa \
wiaunnanafaaun i nssnuenyaANeTgINgIaNs
afpaiaaw T9laun a13annannlugnudanazaniLi

o

anunfanasaeenuasaudindu 95% adreiliadAny
aa = <y Aaa v = o
NNANA (p<0.05) wANgnEFAUeyyanNilaTlndiAeaiy

Auansaninainluauidenannsianyn Gagmssueyya
N [ , S o o aa =
peaANdnatnglafiid Aynieatia (guUn 1)
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NaNIMARELNYEANLaYyalaasanda (OH) 183ans
afpanluanuide wazanuwieaiunt wudnansataannlu
aude warauLiaNAaTnAeeneanINNddy
95% flquissueyya lansenialdninansiatasanin
Tnsansainannluauidefanadoseniuaannudiady
95% A" 1C_ inriL 0.076£0.001 mg/mL wazansainan
TuguLiauniaindneeniueanimdudu 95%
IC,, Wi 0.156+0.007 mg/mL fefiqnadhueyyalansan
Fanndnedrelaifdtedrfynieadn dauansainanly
audenazaruusaruniiiafndaeifignalunisiu
auyalansendam (Ui 2)

100 - ° ° ° ®
a0 A '
£ s0 -
£
= 70 4
g 0
o
g e
o
8
¢ 50 A
3
2 40 4
8 —— Agueous leaf extract of E odoratum
-
£ 30 - —&— Ethanolic leaf extract of E odoratum
T
it 20 —a— Aqueous leaf extract of A. conyzoides
o
—&— Ethanolic leaf extract of A. conyzoides
10
—e— Ascorbic acid
0 5 10 15 20 25 30 35 40 45 50
Concentration (mg/ml)
= . . - .
gﬂ‘w 1 DPPH radical scavenging activity of aqueous and ethanolic leaf extract of
E. odoratum and A. conyzoides.
100 < - - .
a0 —e— Aqueous leaf extract of E odoratum
4 —&— Ethanclic leaf extract of E odoratum
D B
'y —r— Aqueous leaf extract of A. conyzoides
70 4 =O=— Ethanolic leaf extract of A. conyzoides

’ .
60 - —a— Gallic acid

50 A

40

30

20

Hydroxyl radical scavenging activity (%)

10

- .

——
0 50 100 150

Concentration {(ug/ml)

200 250 300 350 400

gﬂﬁ 2 Hydroxyl radical scavenging activity of aqueous and ethanolic leaf extract of
E. odoratum and A. conyzoides.
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wazienueanNdndy 95% wanslugiriaauidndu
ﬁnmmmﬁmﬁmmmﬁﬁm%mﬂLﬂfaé"@@ﬂiwﬁmu@aﬂu
1% 50% (ic,) WudgsadaannluguL iU Rade
Fasaniuan Aty 95% fgnidueyyaqiules
aanladueudeauldaiigalaailen IC_, Wi 37.50 £2.12
mg/mL Sefiqnidueyyagiiefaenlafiaudeaugendd
mmﬁmﬁmﬁlu@ﬂwﬁﬁmﬁﬁﬁmwmaﬁﬁ (p <0.05) 7848910
Aia ansaiinanniuanuuisauniiiaiadeemi wazansara
anlugnudedaiadaaindien 1C50 winfu 43.95 + 0.07
WAy 62.50 £0.71 mg/mL Auaau dviuansanaainluay
Aefiaindagieniueannuidudu 95% Sqnasueyya
qlilefeenladueudearldmigalananunsardaeyya
qlilefeenlafuavdenligegadl 37% (U7 3)

ANALTuAEr29@saNAlUAI LIRS WATAILLSIEILNN

A uREre9dnsdnnan U LIde LasdnLLE
aum wandlugUlenanududugasansaiaiivinlmiAnfi
AamaduziuindenInamnzaseTiin U937 14 50% (ic,)
WudansaRnanlug UL U g AdagLan1ues
prsdudu 95% Sannuidufinsiamadunniign fid 1050
winiu 2.5 mg/mL(g‘]J‘ﬁlél) 2R9MINNAR AN9ARAANN LA LIED
Aaradaenanuaanudiudu 95% Jan IC_, wirriu 3 mg/
mlL gnsafaanluaLdeiafnaaeing A 1050 win 10
mg/mL LazansafaaNnluauL@unRiatadaening
mmﬂuﬁwﬁmmﬁﬁfﬁﬁqm fldn IC_ wiriu 19 mg/mL
(307 4)

100 4 —e— Aqueous leaf extract of E odoratum
—&— Ehanolic leal extract of E odoratum
29 1 —a— Aqueous leal extract of A. conyzoides
80 4 —O— Bhanolic leal extract of A. conyzoides

—e— N-acetyl cysteine

g 8 3

B
o

Superoxide anion radical scavenging activity (%)
g 8

5]

o
4

o} 10 20 30 40 50 60 7O 80 a0 100

Concentration (mg/ml)

gﬂﬁ 3 Superoxide anion radical scavenging activity of agueous and ethanolic leaf extract of

E. odoratum and A.

conyzoides.

80

% Cell viability
W B [4] [+] ~ [+]
5 & 6 6 ©o ©
PR T S R

b
[=]

-
(=]
L

o

—e— Aqueous leaf extract of E ocdoratum
—&— Ethanolic leaf extract of E odoratum
—a— Aqueous leaf extract of A. conyzoides

—O— Ethanolic leaf extract of A. conyzoides

Concentration (mg/ml)

31]17: 4 Cytotoxic effect of aqueous and ethanolic leaf extract of E. odoratum and A. conyzoides

on human monocytic U937 cell line.
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A1LLAD LATANLLRANUNNANARREe N U AANIT N
95% gnsafaanlugadenianndaaniisunnuans
szneuiluednsingagn (23.01£0.04 mg GAE/g dried
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aznuaislsznauiuaanlunguaitoused a1ldiu
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peaziiinldaingmasinueyyaieiinea AT lansanda
LL@zeq'ﬂLﬂ@i’@@n%ﬁu@u%mmﬁﬁummmmLiuiwﬂm
ANTATANNINTY WATNUINENER AN LRI LWEIRILAN
P S T % <o A
wazarudenainnaindaailgnasiueyyaeiinies
aaa P <o aal

warhnieslinngn Tnagnasueayyaeinieasesans
A0AaNTUAIULINEIUNT WAZANLLAANAN AU AN
TEAC Winfiu 1.998+0.002 LAz 1.867+0.0037 mM/mg AT
aney A A lnALAsaTUa17aTAANAF4El5a (1.96+0.016
mM/mg) kargendnansannanEacFs (0.893+0.008 mM/
mg) uazitlaanuiaang (0.685+0.021 mM/mg) WANnNS
AnIngsanaanluels (4.91£0.050 mM/mg) wazilaan
$4AM (3.00£0.016 mM/mg)™® atislsfinx afmannluau
WHAIUNT wardUdananafEuinaINNIINIARaYYA
aaa 9./!'3 1 a a = dJ [ U a

AR LARININAANHWT TafluarsfnuayyadasyuIng
gmﬁq 13 AT 15 WiN ANANFL U RENIA A LUAUWE
ANUNBATANLLRDNAT AN IUAAANNENT W 95% N

-

grasnueuyalansanialinnitansaindosuiuazandd

9 a

a a

ARAILT f4 3 uag 5 Wi MuAIAL® wanangaFueYyA
Barvudn nednmafsEdsAnmAnaiuRtmesansara
anluguide wazaruufaaunisaasuzisadaaen
e U937 iiesannnisdnmiidiuanmudn
ansafpanlusuuiiaunifiatnganiensa axdem
(Ethyl acetate) wansANiuREsattaduzifTiin A-549
uaz P-388"° danannsdnmasiiuandldiiuinansarin
anlugunfssunifiatadaseniueananudindu 95%
fennanilufinsiataduiniign uazansafnainluannule
@WUﬂWﬁ@ﬁﬂﬁ']ﬂﬁ’]ﬁﬂ']’mLﬂuﬁﬂjﬁim‘ﬁ@ﬁﬁ%’]ﬁ@ﬁ n19anm
asulnsdaerih uaziemuearilfldasatafislassman
magnuAnssTielaua B faunnslddsslong
anaulwasanainiedannuanfuatneisfiazdecenils
Fannslfunesansainmais 1linzedlsnfigeanisinm
wazauaesenfidasldlunisine etdlafann deyad
fannnsAnmesiiatuayugrisesayulnsiflunisiu
ayyagdszdaNiunIInIzdunszuaunsLiefazecaen
Lazfudanisaiivintesdeunnadide Uszneufu
ayulwsannide wazaruufsanunduiefing gl ly
Usznalng wazdgniAmaassgRamAaanzdmi
Wil phytoantioxidant FruntseTanTlunnsilasiu
N19i7iA oxidative damage mnfa%ﬁmxmjuﬁ@@ﬂ%mu
Wluearilsena (Reactive oxygen species) bat Fathiaseng
vhunlszgnifldmAnsslemigegauazifinnmAveayy
InslflyaAanniusielilueunan

fadnssulszma
a o d’l VYo L v o

mddeilAFuatuayuanaulszsnnels Uszan
thutlseanns 2552 umanendenzien AnziiduveneuA
9A. A3, Uty AWAAA NARTnTell AlULWNaANARST

Ao oo oo e 4 ad
wanendedeslud nliadneyiasziiezesilen’ldly
nisannayulng waziesdjiinleaneuiadaadn
g0 Audaudled 10 d@easlud Alfannueianziiesas
- a 6 mne o X ° o A a
Hauazan1uilun1svnidunaiell aaanauatuuziniy
dselemiping) auwsnideatiuiiaiaany il fdaen

U7 44 atufl 3 fusneu 2554 201



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

202

1PNA53 1939
Okunade AL, Review Ageratum conyzoides L. (Asteraceae), Fitoterapia 2002; 73: 1-16.
Metwally AM, Ekejuba EC, Methoxylated flavonols and flavones from Eupatorium odoratum L.,
Planta Medica 1981; 42: 403.
Kasemrad W, Jannoi S, Pawichai S, Wongpayapkul L, Klungtrakul K, Pornprasert S, Evaluation of blood
coagulation activity of Thai herbal extracts, Bull Chiang Mai Assoc Med Sci 2008; 41: 15-26.
Thang PT, Patrick S, Teik LS, Yung CS, Anti-oxidant effects of the extracts from the leaves of Chromolaena
odorata on human dermal fibroblasts and epidermal keratinocytes againt hydrogen peroxide and
hypoxanthine-xanthine oxidase induced damage, Burns 2001; 27: 319-27.
Tran VH, Hughes MA, Cherry GW, In vitro studies on the antioxidant and growth stimulatory activities of
polyphenolic extract from Cudrania cochichinensis used in the treatment of wounds in Vietnam,
Wound Rep Reg 1997; 5: 159-67.
Phithanchort C, Jannoi S, Tositarat T, Wongpayapkul L, Pornprasert S, Effect of Eupatorium odoratum leaf extract
on hemostasis, J Med Tech Assoc Thailand 2006; 34: 1711-20.
Akinmoladun AC, Ibukun EO, Dan-Ologe IA, Phytochemical constituents and antioxidant properties of extract
from the leaves of Chromolaena odorata, Sci Res Essays 2007; 2 :191-4.
Alisi CS, Onyeze GOC, Nitric oxide scavenging ability of ethyl acetate fraction of methanolic leaf extracts of
Chromolaena odorata (Linn.), Afr J Biochem Res 2008; 2(7): 145-50.
Slingkard K, Singleton VL, Total phenal analysis: automation and comparison with manual methods, Am J Enol
Vitic 1977; 28: 49-55.
Re R, Pellegrini N, Proreggente A, Pannala A, Yang M, Rice-Evans C, Antioxidant activity applying an improved
ABTS radical cation decolorization assay, Free Rad Biol Med 1999; 26: 1231-7.
Braca et al, Antioxidant principles from Bauhinia terapotensis, J Nat Prod 2001; 64: 892-5.
Chung S, Osawa T, Kawakishi S, Hydroxyl radical-scavenging effect of spices and scavengers from Brown
Mustard (Brassica nigra), Biosci Biotech Biochem 1997; 61: 188-23.
Gaulejac NSC, Vivas N, Freitas V, Bourgeois G, The influence of various phenolic compounds on scavenging
activity assessed by an enzymatic method, J Sci Food Agric 1999; 79: 1081-90.
Alley MC, Scudiero DA, Monks A, Feasibility of drug screening with panels of human tumour cell lines using a
microculture tetrazolium assay, Cancer Res 1988; 48: 589-601.
Lee KW, Kim YJ, Lee HJ, Lee CY, Cocoa has more phenolic phytochemicals and a higher antioxidant capacity
than teas and red wine, J Agri Food Chem 2003; 51: 7292-5.
Krishani PM, Rathinam X, Kasi M, Ayyalu D, Surash R, Sadasivam K, A comparative study on the antioxidant
activity of methanolic leaf extracts of Ficus religiosa L, Chromolaena odorata (L.), King & Robinson, Cynodon
dactylon (L.) Pers. and Tridax procumbens L, Asian Pacific Journal of Tropical Medicine; 2010: 348-50.
Srinivara Rao K, Chaudhury PK, Pradhan A, Evaluation of anti-oxidant activities and total phenolic content of
Chromolaena odorata, Food Chem Tox 2010; 48: 729-32.
Tachakittirungrod S, Okonogi S, Chowwanapoonpohn S, Study on antioxidant activity of certain plants in Thailand:
Mechanism of antioxidant action of guava leaf extract, Food Chem 2007; 107: 381-8.
Adebayo AH, Tan NH, Akindahunsi AA, Zeng GZ, Zhang YM, Anticancer and antiradical scavenging activity of
Ageratum conyzoides L. (Asteraceae), Phcog Mag 2010; 6: 62-6.

Nsasmadansunndideeing





