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This study was carried out to evaluate the antioxidant effect of methanolic extract of Houttuynia corda-
ta (HCME) and to identify a compound having antioxidant effect. The ethyl acetate fraction of HCME
showed the highest antioxidant effect in organic solvent fractions. The fraction was then separated in-
to 12 fractions by open column chromatography. Among these fractions, the fraction 10 (Fr. 10) with
the highest antioxidant activity was isolated, and its antioxidant effect was evaluated by DPPH radical
scavenging activity, reducing power, TBARS, cell viability, DNA oxidation and DCF fluorescence. The
Fr. 10 at a 64 ug/ml showed 60% of inhibitory effect similar to that of vitamin C at 10 pg/ml, com-
pared with blank group. The Fr. 10 at 64 pg/ml showed 264% of reducing power, compared with
blank group. TBARS assay showed that the Fr. 10 at 64 pg/ml had 35.5% of inhibitory effect similar
to that of vitamin E at 1,000 ug/ml, compared with blank group. The Fr. 10 above 32 ug/ml displayed
cytotoxicity. However, it was observed that the Fr. 10, above 1 pg/ml reduced DNA damage. DCF
fluorescence assay showed that the Fr. 10 inhibited oxidative stress by H, O, in a dose dependent
manner. The compound of Fr. 10 was identified to be rutin whose molecular weight is 610 by the
IR and LC-MS analyses. Therefore, these results suggest that the rutin of Fr. 10 could use as a natural
antioxidant for development of cosmetics and functional foods.
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Aol A& o4 2 (Houttuynia cordatu)
X]?‘f_ FEAFAAM ATHALH, A2 &
o Ao AHLEUT F& 9 23 g2 methanol, n-hex-
ane, ethyl acetate, n-butanol& AF-8-3FH T Al k& AT
Dulbecco’s Modified Eagle’s Medium (DMEM), Trypsin-
EDTA, penicillin (10,000 U/ml) / strepto-mycin (10,000 ng/
ml) / amphotericin (2,500 pg/ml), fetal bovine serum (FBS)
Al %2 Gibco BRL, Life Technologies (Paisley, Scotland, UK)
Z HE FY3A BI6F1 cell line> ATCC (American Type
Culture Collection, USA)Z H¥ T 3Tt MTT reagent,
agarose®} 7] EFA| 9F-2 Sigma-Aldrich Chemical Co. (St. Louis,
MO, USA)Z HE FYstaAth Fr. 109 A4S s IR
(Fourier Transform Infrared spectroscopy, FT-IR Spectrome-
ter)& Thermo Scientific(Waltham, MA,USA)A &< A+-&-3t
AL AHEAE 93 LC-MS(Liquid Chromatography -
Mass Spectrometry, LC-MS)=isocratic pump(G1310), qua-
ternary pump (G1311)9 UV-vis detector (G1314), Z %2
SB-C18 column(1.8 um x21x50 mm)Z T4 ¥ Agilent
(Santa Clara, CA, USA)9] AF& A43t% T}
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Fig. 1. Schematic diagram of extraction procedure and antioxidant activity test of Houttuynia cordata.
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MTT assay

Hansen [13]9] #¥ ol wel Bl6F1 Al x| thgk Fr. 109
MEZHE  MTIT(3-(4,5-dimethyl-2-yl)-2,5-diphenylterrazo-
lium bromide)& o] &3t =43t

DPPH radical scavenging assay

Brand-Williams [16]¢] %% & W& AI# DPPH radical®l
3k Fr. 109 £2A 58S 243t H £ volume 500 plol
A 5574 1,2,4,8 16,32, 64 pg/ml7t IEF &%, 2
NEE NPsEs Agsta 2 g & A2 A7

% WH3AIA 540 nmo A FFEE SA AT IASAR
2 &7 vit C 100 pg/mlE FH Y 2F O 2 ALE3te] ula
ateo] 2434

Reducing power assay

Oyaizu [32] 6 19| Fr. 10°] 200 mM phosphate buffer (PH
6.6) 200 ul# 1% potassium ferricyanide 200 ml A E 4

HhE 8kl 50°Col A 202 A g o 7]9 10% TCAE %?—
< F4 A 5 3000 RPM 108 5 AL S 3

% A 250 mloll SHF< 250 ml¢} 1% ferric chloride
S gt o] S AR ANEE FEE 620 nmoE
S 2 vit C 10 ug/mlE AHE-3ko] 1]

In vitro X|ZD}ASI0| CHSt EHAkSt &M £X
Fr. 108 A 8% =7} A linolenic acid emulsion¥} 30+
59 £33t WA g & 32 mM FeSO, o 66 mM H, O,
& Esta 60°Col A 143 Tk ¥k A2 & 10% TCAE
5 T o] AAEE 1200 xg 103
2 4% 9 200 ul¢t 0.67% TBA 200 ple €1
08 4 3 540 nmlE FHEE At 4A
Vit E 1,000 pg/mlE Ag3to] ulwate] 24
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DNA oxidation assay

Genomic DNAT 2t ¥ EF7A4 o w2} BleFIA X
ZHE FZF 3ATH37]. Fentondtgol 9Jste HAE hy-
droxyl radicalell =% DNAASI= 7]&9] A @Yo oiet
THSHATH30]. ©A 4 ule DNA &9 AdFE9 Fr. 10,
0.75 mM FeSO49} 0.25 mM H,0, 28 ul, BI6F14 £ 9] DNA
5% A7 A v EFRES 108 ¢ LA dbes
A7) % 130 mM EDTA 4 g ¥of H$-& FA A7, o]
% 16 pl9) WHFEFEF 4 pl loading buffers 1% agarose
geldl A 100 VE 30 &< 2719 5< shdth 27195 &

72 LAS3000° image analyzer (Fujifilm Life Science, Tokyo,
Japan)E o] &3t e

DCF fluorescence assay

DMEM #j Ao DCFH-DAE 20 yM $ =& HE0F oS
37°CAA 20% WA E 3 5H DCFH-DAZF Al Z Wof HF3}
A . 9719 Fr. 108 A9 $ 1A #A s At 1 &
H0, 500 tM & =2 ¥HEo| & th5 HBSS H ¥ 100 ulE A 2
3t th AIZ Yol A DCFH-DAS} ®H§- 3te] H-DA7} i A
U7HAl = v DCF7F @A 9ot o] DCF7F %< gA At
o] & 3 AIZtult} excitation: 488 nm, emission: 530 nm &7
o2 ZA3% T MITAH s A

IR spectrum assay

Fr. 109] A EA < 98] 29413 7](FT-IR Spectrometer)
© wAd A 2Aet 25 A B gste 2
719 JUATE F72 v B4 spectrume ©]-&3to] 1A &
He FAEAE 74 HuhAl(attenuated total reflection,
ATRZAH O Z B4 9.

ol

LC-MS spectrum assay

Fr. 109] ZAE4 & S d4A 22rteady] A7
LCMS)E oo Aduako] that WakS o] &3 Liquid
Chromatography (LO)IA #4€ ANEE ALA Mass
Spectrometer (MS)Z B0} 7} peak?] £ tjs] £435}9
o o] F4 S acetonitrile®} 1% formic 18] 1 DWE A&
31, instrument conditions©.E column temperature 30
C, flow rate 1.000 ml/min, Pressure 441.7 bar, MSD instru-
ment conditions®.E quad temperature 100C, gas temper-
ature 300C, drying gas 13 I/min®] 2|4 723 4354
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Fig. 2. Effect of Fr. 10 on viability of B16F1. The cells were treat-
ed with Fr. 10 at 1, 2, 4, 8, 16, 32 and 64 ng/ml. Cell
viability was determined by MTT assay after 24 hr. Data
are given as means of values £ S.D. from three in-
dependent experiments. Level of significance was identi-
fied statistically using Student’s t test. ( * p<0.05; **,
p<0.01).
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Fig. 3. Reducing power of Fr. 10. Vit C at 10 ug/ml was used
as a positive control. Data are given as means of values
1S.D. from three independent experiments. ( *, p<0.05;
**, p<0.01; ***, p<0.001).
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Fig. 4. Effect of Fr. 10 on scavenging activity of DPPH. Vit C
was used as a positive control in this experiment. Data
are given as means of values + S.D. from three in-
dependent experiments compared with control. ( *
p<0.05; ** p<0.01).
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Fig. 5. Inhibitory effect of Fr. 10 on lipid peroxidation Vit E
at 1,000 pg/ml was used as a positive control. Lipid
peroxidation was determined by TBARS. Data are given
as means of values +S.D. from three independent ex-

periments ( **, p<0.01, ***, p<0.001).
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Fig. 6. Protective effect of Fr. 10 on DNA oxidative damage
induced by hydroxyl radical. Genomic DNA purified
from human dermal fibroblasts were pre-treated with
Fr. 10 for 1 hr exposed to OH using Fenton reaction.
( ***, p<0.001).
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Index Match Compound Name
1 4891 59.35 Rutin 3H20
2 683 5935 (+)-Rutin
3 352 53.80 Yacca /Accroides
4 9720 50.06 Protocatechuic aldehyde
5 774 50.06 3,4-Dihydroxybenzaldehyde, 97%
6 352 4717 Yacca / Accroides
7 9692 46.25 Chrysin
8 8234 4582 3,6-Bis(dimethylamino)-10-dodecylacridinium bromide
9 685 4574 Troxerutin, 90+%
10 2034 4541 11b,17a-Dihydroxy-6a-methyl-1,4-pregnadiene-3,20-dione

Fig. 8. IR spectrum of Fr. 10. IR spectrum was analyzed by the NICOLET i510 of Thermo Scientific. Rutin was identify from the

spectrum analysis.

Peak #2 at 1.334 min ( 1.179 to 1.564 min)
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<-

Fig. 9. LC-MS spectrum of Fr. 10. LC-MS spectrum was analyzed by the Agilent 6100 Series LC/MS of Agilent Technologies.

Peak was confirmed that the molecular weight is 610.
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