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Abstract: An annual plant, Eclipta prostrata (Linn) is a member of the Asteraceae plant family and inhabited in tropical
or subtropical regions of the world. Through many previous researches, E. prostrata has been extensively studied for
its hepatoprotective effect, antivenom potential against viper venom, antioxidant, hair-growth, wound-healing efficacy
and so on. In this study, for better understanding of the potential of E. prostrata as skin protectant, we conducted the
experiments evaluating the antioxidant and antiaging efficacy. To this end, 50% ethanolic extract of E. prostrata and
its ethyl acetate fraction were prepared and investigated. For the evaluation of antioxidant capacity of the samples, FSCs
and OSCs, were estimated. As a result, OSCsy of ethyl acetate fraction was 2.7 times superior to OSCsy of L-ascorbic
acid, a well known antioxidant agent. Futhermore E. prostrata showed notable reactive oxygen species (ROS) scavenging
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effect and protective effect against H,O, in the celluar level as well. Especially, in the 'O, induced hemolysis test, 64

ug/mL of ethyl acetate fraction showed greater than 6 times increased retardation effect compare to control which means

E. prostrata has remarkable antioxidant capacity. To validate the antiaging effect of the samples, we conducted elastase

inhibition assay using elastase solution extracted from human skin fibroblasts, Hs68. As a result, 16 ug/mL of each

sample showed 6.8% and 14.0% of elastase inhibition respectively. Finally, antimicrobial activity of E. prostrata was

assessed to validate the possibility as alternative preservative. From the result, ethyl acetate fraction showed oustanding

antimicrobial activity as of methyl paraben, a well known chemical preservative. In conclusion, these results suggest

that E. prostrata can be used as natural skin protectant or preservative as natural ingredient in food or cosmetics

industry.
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1,1-Diphenyl-2-picrylhydrazyl (DPPH), luminol, ethyl-
enediaminetetraacetic acid (EDTA), H,O,, rose bengal, hep-
arin, @ -tocopherol, FeCl; + 6H,0, L-ascorbic acidE B
st vl EZEEAR AME-E apigenin, luteolin Sigma
(St. Louis, MO, USA)S] AF& AHE3IATE Al Z A3
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fetal bovine serum (FBS)< Capricorn (Ebsdorfergrund,
Hesse, Germany)2] A| &S, 3-(4,5-dimethyl-2-thia-
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zolyl)-2,5-di-phenyltetrazolium bromide (MTT)<} 2,7 -di-
chlorodihydrofluorescein diacetate (H,DCFDA)+< Sigma
(St. Louis, MO, USA)9| Al&< AH&-33itt. ollghs, ol
oA H|o|E, ARl T &ule 48 T3 ol
o] AlF AFE AHESEHR S M, thin layer chromatog-
raphy (TLC)= Merck (Darmstadt, Germany)<] aluminum
sheet gel 60 Fosy 5 AHE-3FITE DPPH 2tz &4
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ol A= Tecan (Mannedorf, Swiss)2] infinite M200 PRO
£ X839 pH S 7] & Mettler-Toledo (Greifensee,
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2] 83} 2™, Thermo Finnigan (San Jose, CA, USA)9]
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A8 B o] 242 2% acetic acid T-8-A(8-w AT
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Figure 1. FSCsy of Ecl-EtOH, Ecl-EtOAc and e« -tocopherol.
Results were expressed as mean * standard deviation. p <
0.05 compared with «-tocopherol or each other.

*

Concentration to scavenge half of
reactive oxygen species (OSCsq, Hg/mL)

11 *

1

Ecl-EtOAc

L-Ascorbic acid Ecl-EtOH

Figure 2. OSCs, of Ecl-EtOH, Ecl-EtOAc and L-ascorbic acid.
Results were expressed as mean + standard deviation. p <
0.05 compared with L-ascorbic acid or each other.

A= AEE vwF A ?'?} gz ER Als We| 3
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41 515 nm 3Hgh 2] %#‘E @A "oh21]. & A3l
A& o|21gk DPPH &t Zhe] AA S o] &3t A5
HretHZ AAEAEE S-st 1 gAY A E
FSCs 2 E 8t THFigure 1). SN ZLO2E ot
A2 & &HZ @-tocopherol S ARSI AEZE
7 7t AEe] FSCse Ecl-EtOH7} 94.45 ug/mL,
Ecl-EtOAc”} 17.28 ug/mL, @ -tocopherol®©] 8.58 ug/mL
2 247k yERit)

3.2, Luminol 3fsHtIHS 0|28 Fe*'—EDTA/H,0.7|
OlMQ| EMMAT ATHEM
B Ao A AFE3F F-EDTA/H,0, Al = & 0] 20]

E wgee ats) dwest gl gt 2 355

Cell viability (%)
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Figure 3. Effects of Ecl-EtOH and Ecl-EtOAc on cell viability.
HaCaT cells were treated with various concentrations of each
sample and the cell viability was determined using MTT assay.
Results were expressed as mean + standard deviation.
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g3at] A5 E4AT AAZEE SHEAH
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Figure 4. Effects of Ecl-EtOH and Ecl-EtOAc on UV-induced
intracellular ROS production in HaCaT cells. Intracellular ROS
production was upregulated by UVB irradiation and H,DCFDA
was used for visualizing ROS production level. Results were
expressed as mean = standard deviation. Tp < 0.05 compared
with NC, p < 0.05 compared with PC.
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3.4. MIZ L SHEMAT AEY

HaCaToll #F2)41E& A 2]l =d Al ol X 24
Aol AAHA Aok 25 Vel A Ade ks

& Az TR 9, DNA B AlaEEte] A
A 52 SPAERT ohyz} F2hAl, dkiEl B xﬂ
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Figure 5. Effects of Ecl-EtOH and Ecl-EtOAc on H,O,-induced
The cell viability was
determined using MTT assay. Results were expressed as mean

oxidative stress in HaCaT cells.

+ standard deviation. p < 0.05 compared with NC, p <
0.05 compared with PC.
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Figure 6. Inhibitory effects of Ecl-EtOH, Ecl-EtOAc and
oleanolic acid on elastase extracted from human fibroblasts, Hs68.
Results were expressed as mean + standard deviation. p < 0.05.

3.6. Hs68E 0|8t HtAEM| Malies ot
5 Aol 22 RE Feg detEAlE 55
TH(neutrophil) ZF-E] Feli gt def2elAob= 28] 55

Thal E5) & A (metalloproteinase)gl gzo g AL o
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Ql ZAb| 9 FE2 Y-S 1111711 3= Fo3 a4
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59| dek2elA A S SA A TH(Figure 6). &F
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ZEpA 9] 4 ﬁxﬂo}% As gt en, 1
Ecl-EtOAcE A3 W HisEQl 16 ugmlLd &
A2 gt Tl A 7MY =2 %E}*E}xﬂ A e S _:a}
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02 Ecl-EtOH Rt} S&351Y 223 443 =5
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& BaaFol AYE 5 Urke) B ALY
Ade) T Agat F shhs BES) Ao olF
AL 7H4 mele] Feprk TReA e, ol
A4 olFFOR o] Foj7l ALUOE HolF f54
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Figure 7. Protective effects of Ecl-EtOH, Ecl-EtOAc and «
-tocopherol against rose bengal sensitized photohemolysis of
erythrocyte. Results were converted into a percentage for
proportional comparison and expressed as mean =+ standard
deviation. "p < 0.05 compared with NC.
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T A B A3 A= FSHAR rose bengals ©]-§
g0, AAsHE Alek Al Alxds) U3 =
= 71 AYETE o] &3l '0,02 f5H FHIA
FE&g g AR RS aHNE Flstaat s
FAUNETOEE AFAE Aukgs TAAZ
4 A= a-tocopherol S AHEI T SHE A= 50%
o] A7t &€= = AHE gu|she rse T3
B8 AAEHE FASFAHFigure 7). ©] #S A=
o] R eyt S5 A ey, AgAd T A
5 BT AIEE AYsHA &2 NCToll Hlgte & 15
Ho] Ao 8£Y€& AdAAT= vl E37) A
gl F AlE BEF 4-16 ugmlLe] BE 5
Heol A NCT tiH] freld o g2 §8S AAAHL
™, 53] Ec-EtOAcE A3 W 7M 2 =2 16
pgmLe] F=Z s 79 75 NCT thH] 2F 63
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3.8. Disc Diffusion Assay=

7t Aol U@ FEBHS AT Pnd WiE
Aol Qo2 g 2714 I3 4 A s

aureus, 27173 1% 4 #F%U E coli D P. aerugi-
nosa, &5 C. albicans, =% 0] A. nigerZ F 5859 o
ol thsle] disc diffusion assay® A A5G o A
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Table 1. Antimicrobial Activity of Ecl-EtOH and Ecl-EtOAc from E. prostrata against Bacteria and Fungi

Diameter of clear zone (mm)

Strains
Methyl paraben Ecl-EtOH Ecl-EtOAc
Gram-positive bacteria S. aureus 17 13 17
) . E. coli 20 - 10
Gram-negative bacteria
P. aeruginosa 13 11 11
Yeast C. albicans 27 - 16
Mold A. niger 24 - -

Discs were equally treated with 50 uL of each sample solution with a concentration of 10° ug/mL.

Diameter of clear zone includes diameter of disc (8 mm).
- : No inhibition

Table 2. Minimum Inhibitory Concentration (MIC) of Ecl-EtOH and Ecl-EtOAc from E. prostrata against Bacteria and Fungi

MIC (ug/mL)
Strains
Methyl paraben Ecl-EtOH Ecl-EtOAc
Gram-positive bacteria S. aureus 2,500 2,500 78
E. coli 1,250 - 625
Gram-negative bacteria
P. aeruginosa 1,250 5,000 156
Yeast C. albicans 1,250 - 625
Mold A. niger 625 - -
- : No inhibition

A= Table 10 AEeiitt. Fdvzaoz2es 2 &
7 384 WEAIQl methyl parabens ARE-SIH T
A8 A3} Ecl-EtOH= S aureuso| A TF A3l 8-S e}
Y21} Ecl-EtOAcS] A% 4. nigerE A Q)3 ZE
Fo A A JeERRATE olwl S aureusol] tha Al
= HE&T 0.2 AE-SF methyl parabend} ARG 2
Af S B 5 ATl el 535 Aol
Hojds stk

3.9. MIC =X

Z gl thek Al89] A% A EAE grlskr] 9
)] broth-dilution methodE AH&3t] Z+ A|5.2] MICE Z
Akt 1 A7E Table 20 YERASITE Ecl-EtOHS
MICE S. aureus 2 P. aeruginosa®| Dst] 242} 2,500,
5,000 ugmLE YEF O™, E coli, C. albicans 2 A. niger
o] thEhA = A7 AHEE HT F=9 10,000 pg/mL
M= A YERA] dth BHH Ecl-EtOAc®)

7359 S. aureus, E. coli, P. aeruginosa 2 C. albicans
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FollA AME H1 F52 10,000 pg/mLANAE St
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Table 3. LC/ESI-MS and UV Spectrum Characteristics of Ecl-EtOAc from E. prostrata

Peak No. TLC band Compound name Amax (nM) tr (min) [M-H]" (m/z) Ref.
pl Ec3 Unknown 322, 295sh 16.09 316.01 -
p2 Ec5 Demethylwedelolactone 247, 350 55.09 301.03 [26]
p3 Ec2 Luteolin 255, 348 86.42 - [27]
p4 Ec4 Wedelolactone 250, 350 91.25 315.05 [26]
p5 Ecl Apigenin 266, 335 105.53 271.06 [27]
Rf Va|ues (B) Rf Va|ues 3nnrjAU e Max Intensity : 323,535
200 ” =
073 ] p3 P
! i
063 ) 10 20 30 40 50 60 70 80 %0 160 1o 120 13
0.58 :]
0.48 Figure 9. HPLC-DAD chromatogram of Ecl-EtOAc. The UV
%] absorption was measured wavelength ranges between 254-400
nm. pl: unknown, p2: demethylwedelolactone, a tiny peak p3:
luteolin, p4: wedelolactone, p5: apigenin.
Ecl Ec2 Ec3 Ec4 Ec5
® ® © @ Q A o

Figure 8. TLC chromatogram of Ecl-EtOAc and references
(NP-PEG reagents; UV 365 nm). Composition of eluent system
(A); toluene : 6 : 1 (Vv),
Composition of eluent system (B); hexane : ethyl acetate :
: 14 : 5 (vv), @ and @ Ecl-EtOAc, ®
apigenin, (©) luteolin.

acetone : formic acid = 11 :

acetic acid = 21

) 2AS A 83194 HPLC-DAD £41& 53 4&
=

AR u}E 122 Figure 9o UERJSITE Aoz
FIAE FoAESol e AKX Table 300 A3}
[t TLC W= Ec59) Ec49l sidsl= AZ2ntE1H
o] F8 3%l p2¢t pd+= 3 250 H 350 nmol A F
T4S 2= AP A coumestan?] UV spectrum™} 2
o, Ay FuFdA E2E Tl 24 de-
methylwedelolactone™} wedelolactone 2.2 FHFZ o2
golsld ). TLC W= Ec20)| sidshs p3e I2ntE
TR A 22 A=A YUY TLCE 53 5
B30 Ry 3t9] Hlw, HPLCE 53 t gt wlme}
e f2E FilA HFTH2R luteolin = &
QIEFATE TLC W= Eclol| dl@3te= pse =243
TLCol A1 9] R¢ 3 HPLCOA 9] & ab-& Hlal3stal UV
A ER T AFEAN Aag FuEdY gzt F
ZZ 02 apigenin®E Q) viAHO 2 TLC

HO
0 \ OH
o o HO o

HO HO
Demethylwedelolactone

OH O Luteolin

OH O Apigenin

Figure 10. Structure of main components of E. prostrata.

W Be3ol SIFEhs ple UV 2o = Ay
Ashg AYAT G T2EHL AsAE F714
A A7 8F Ao F HRITE Figure 100 YERA
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2 JuteolinS BF 24 U 74| 22 71 9lo]
baksl a7 wold Ao E o dE 28], dHx F
E9| Hoj g1tsl gtol| = o] 50| 33| 73
2oz A et sARE ZF Sd 50 o= AER
AR st azte] ZoqgeAdd teiHs F71
QA A7V o Ao R AlRHTh

2o o me o W
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