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@ DPPH & i ko pie ) & & A 5 |

MAEFE T AR
m %

faflE 5 ( Houttuynia cordata Thunb. ) Ky fEfirh BEHEH (E R PR SE » AWITEH1E
Bt B FE PR LRE T 2 R R B I IREAERIE: - DUER RS R AT Z
2% o MR - ERAREFAIHEERR 50% o, o- —FE-B-=HEZF (o, o-diphenyl-p-
picrylhydrazyl - DPPH) HEEZRE (1Cs) » DAEEREE - RSt WE TS
MREEF - S AR R I B MEHEER T ENR LI ERIRE IR
s - e B AR B EGREERE KAVENERZ— -

e IER - EEMIR - BEE > o o ZIRE-B- =i EIE

> e
A= 4

RSN - A BB KR - h=HERECRR S T AR AE
V) NARMBE - mERE - BE - A AME LTS F28 T E2ARNEIN
2,000 m DUNZMRHIBERESS © (L2 KISR0 - R R HEY) - &
PEEL MR & 220 £ ( decanoylacetaldehyde ) ~ FH3E 1E i ( methyl-n-nonyiketone )
o-JES% (a-pinene ) ~ B-JEH ( B-pinene ) ~ F /7% ( myrcene ) ~ H #:EE ( dodecyl aldehyde ) »
2% (limonene ) ~ 3 (decyl alcohol ) ~ Z[ (decanal ) k7 4-FAFE (4-terpineol )
ERsr - BAEVIE - YURERIGEIEREIEIER (5155 > 2004 5 #£5% - 2008 ; Chen
etal., 2003 ; Chen et al., 2005 ; Fuetal.,2013) - FH[EH - #iE & RESEE S A R E
TR Rt B - H A R B IR R 2 A AL R BIORE2E fm B o B 25t A FH
(Fuetal,2013) » 2—tEE MK EEHFMBIEY -

" TERBT 2 B P R SR B T AR 5 488 5
> Bl B2 0 RO B JE B CBEARE S - chlin@tydais.gov.tw) K52 B HE(EVIHUR ARARE -
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TEYAEREBIZE - SR O CFREIRRE > FEABENH B - ElkEH
FAACTER ERRHE » WD SRR ~ FMEEDI D - B R B =
Vi ERA OWE MRS Wi - EEYEER e EEEERET) - HEAR
BRIERYMZ EIREREE - — RIS - # EARE AR BE Frili(i 2 2 B B E 1AL
M MPTEALRE ) SR Bl M R S W L & & & A B ( Ashokkumar and
Ramaswamy, 2013 ; Balabharathi et al., 2013 ; Zeidan and Oran, 2014 ) - HEEFTIE(LY)
B RS ARG HER AR YE T - EAEREARRNZEEGE (oxidative damage ) 1]
5 (BRFIEE - 1998 ; Balabharathi ef al., 2013 ; Carvalho et al., 2010 ) -

R R EE AR HAEY) - FIRMEEIE REDIR . Wz ER - HRRZH
BPONE RIS - DRSNS EE - SRR E BN SRR A E
H AR R AR F R BOREFEORME ] - A E gm0 Atser 5l
DU v SRR Pa e ~ Pk B & SO R & R R T A R R SRR RIS
(A CRES ) FoEE E AR AERAME - DI R AR AR ES R A 2% -

ATy ik
— BB

Al L SR E A BHERIE HT T IRBAPE$H ~ BEET R & S - DIRRE
{7 » ARG Z IR ESFHEIE 400 £F - 2014 FRNEF RIF » & 10-15 em» AR
3-4 {EEIAL HA S il N ARG A AR (E R BB m R

— - BEETREMI DPPH B REBRAEN D

a, 0- —ZRE-B-=FHEZE (o, a-diphenyl-B-picrylhydrazyl - DPPH ) Fy—fEfREHY
HHEE - HREARIR IR 517 nm BEaUE - TS LY)E 5L DPPH {F G & 2
BT EMEEHBHEERIEE - HRHES S8 72 DPPH A ARG E LR
FRMEMEE R EE MR - R > FEHEE 517 nm OB EZ & - rJABTR SIS
fE/19%% (Ruch e al, 1989) o HEEAMTEHAAIGHEE 70%ME Z) R #E = R E T - 4
BRI RE 69 cm x B 44cmx 5 24.5cm - FES0L 258 2% (polyethylene » PE)
VARG > #eEE/ B iR BVB No.3 (Bas Van Buuren B. V., De Lier, Netherlands )
ekt - fTHREE Ry 20 cm < 15 em > SAERPREMTE R W ERRET - 3 EE - BEE 14
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SAfEE 6 Yk - EEREAEAITEZ 1 5% (Hi-control » 13-10-11 » 100 KA » ¥
A HLT 7 )RS - BA) 30 g 2014 56 H 12 HiEE - [F4 10 H 31 HER
W - 2% Shimada 5 A (1992) Fik » SHTEEEMRIE - EERIRE 2 HELREST 5 FE
HUAS SOCCEVEGZIE 72 h Z AZ R AR 1 g » JIA 100 mL FEEAZ R BREE NARHY - 25
AR HE L 2 B8RSR 0.5 mM DPPH A DL 1:0.25 (V/V) ELBIEE &R 20 sec »
FEAEFEFABEEIREE N 30 min » HfRIUEEEER I 517 nm BHOB(E - DRI
Z IR CAE Ry B UE - GTEERR 50% DPPH B I ZIREE (ICs) - 1R 50%
DPPH HHEFTR 2V E(LYEREK - FrRETE( LI -

= REEEENMIKMERRREO

2014 52 6 H 12 HENH T BRBA S SEAt B @ 1 T B8 R8s - TTHREE Ry 100 ecm x 15
cm - BT - REpIREMSE 2 W ERET S EHE - NEEME 15 m* - BIERTEAE
FIEBE IR (N-P20s-KoO=5%-2.5%-2.5% » EE & 65% ) 1,000 kg {FRIEAE -
TEIE 2 il H BB 1,000 kg » GEtEAEAEREEREHE 2,000 kg - f#HiE 4 {#H
R PRI At A B R N EP IR S A & - A TR B AHRA GRS AT -

s WAt MR

FTif & BB DR T EE SAS 9.1 F2X ( SAS Institute, 1999 ) #1748 /5 5347 ( analysis

of variance » ANOVA ) » il Fisher fz/NEHZE 7= FMEHIE (Fisher’s protected least

significant difference test, LSD test ) [LEQSEH(H 2 Z=BEEE M - EEMRI L CORR
Procedure 1T & B AHRA R BT -

BRI

—  EIEE TSR DPPH B HREBRAEN A

TSR SR Bk ERRAE  BERM MEIREE 2 TS bRETT - DARHPY ~ B RO 2 i
F AT R AT RRET T AT o FERER - BARY  BE RosTE MG LS TS R 50% DPPH
(1Cso) EIFRIEFTRE ZARHIREE 533y 78+7 pg mL™ ~ 7141 pgmL™ J 70+9 pg mL™" >
BB EREARE - BURER IR LRETIENERAREA L (£1) -
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K1 ARBEEKRNFEEACER o - ZFKE-B- = EEMP ( o,0-diphen-yl-p-
picrylhydrazyl - DPPH ) §EJ7474f7
Table 1. Analysis of the DPPH scavenging activity in different parts of Houttuynia cordata

Thunb.
THFR 50% DPPH J=J&
R IYivA ICso conc. (ng mL™)
Parts REPE A s
Guanxi Guanyin Xinwu

TE 78+ 7a 71+1a 70 £ 9a”
Leaf
8 245+33a 299+ 12b 258+27a
Stem
RS 1,064 £ 427 b 1,767 + 88 ¢ 1,841 £247 b
Rhizome

©OPEE = R (n=3)
[F oS BEAH[R] 3R Fisher B/ NeE 2= BIEIIERAE S%0/KUEZ AR -
Mean + standard deviation (n=3)
Means within each column followed by the same letter(s) are not significantly different

at 5% level by Fisher’s protected least significant difference (LSD) test.

EYEANEEDPIECYE G EREM A RS  EmMEEDIELRE AR ZR
(Zulkefli et al., 2013 ) - ZER BHETT A TERBEZEAL - AEAHHEE TR
W& EETEEE(LYE (reactive oxygen species, ROS ) - [ HEELHFANEEHR ~ &2
B KSR S35 5k BB 4 ( singlet oxygen» 107 ) 3B E (L4 ( hydrogen peroxide -
H,0,) KEHEHHE (hydroxyl radical » OH- ) i@ &EEMIPRETEE - HYHEER
Fa i RER IR RN DLER RS M S AL BV PR < S 4N - WIRMEDTE L E I ELE
I B AR EME] 2 — (ZZH1EE » 2013 ; Harbour and Bolton, 1975 ; Kwon et al.,
2002 ) -~ Acantholippia deserticola ~ B F-¥5 ( Ficus racemosa ) [ Tabernaemontana
corymbosa THEEM FERE R SE B 2 Z W B A B & ki (Ashokkumar
and Ramaswamy, 2013 ; Balabharathi ef al., 2013 ; Zulkefli et al.,2013 ) - HEEZEFTHZE
ZHREY S BN NUZE o B EHEARAIW) A I B BRI A2 MR A - B RS R
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S YY) A R T DU N H S R i <2 1 ME TR CRAE B IR R R (31
%> 2012) - Fug A (2013 ) F5H - AR s EER B ZEFER AL & R B 8 SR
KZEESFNEYE - AR - RIEEERERRE BRI E IR T AR T
 HEHI RN H TRV B S E 82 AEL -

 REEEEHR K HERG BRI

DABAPY ~ BE Ko 2 2 s IR G SR Ry (RS R SIS BAF & 10-15 em
B 3-4 {EEIAL HA S IR 2 AR (E R B E bR - £ 2014 52 6 H 12 HEME
TP B Pa SEEA B T e - PREE IR URS: - HEfE 4 (A A R ERERAE R B - i
EEREETE Rt N AR A & o M T AR bR R R R 2 B TR 22.0-22.9 em R
53.0-62.4 cm - {HAHLT it Z HIIERRE R - R ENSHS LM 282 E
S DIRAPG S0 192 g m? e o SEREE DURHVEHT S0 101 ¢ m? s - B
JiiiE 67.3 g m? K - T REEE LR S S AR E /5L 289-313 gm”
(BAERAE 2 - BEF 7B A S LB R S 2 - DAV 47 38.8 ¢ m” i
= HeEE DIRATE T S 19.2 g m” i o B S 111 g m” K - B
SRR IR B S SRR REEE R - DURIPSH T S 86.4 g m” A -
TR RZY)R DARRIPG 5 A 20.3% R BEE B =0 3 SERAREEFZPIZR 3 BT 16.6%-19.1%
Kt 26.5%-27.7% » S5 AL ] SR RERE 2 5 o REREITT S - BRIV LT SO BB AT
TEEENMREEMENRER (£ 2) - BTHSEEREEERRMZBR - D&
RV EERORE > DINRE ~ TERRIE - EFE - W7 > BEFE o BETH > RE
P IR HZ R H B SETT R RRAHBAIE AT - SRR - THIRRIESE RS
A AR AR - (B IREL i EAEE » BERAREEZfF » R P B &
EHER Y FE IR BE AR E A BR T E S N MR IEAERA (3= 3 ) -

LisE A (2015) $5H - sl AR T B IOy - 0 ARG A RINbE 2 18
e EHZ RN - flEE AR DISHEZABUER ~ Bint M a4 &
BRI R ORI Z S » (EIMREPIFREST - MAERFE R 5 A D AeE b OR
B (EFA2012) - ERAIREREE CRIEBRIERE AR - YRR ER R
BIFTERZ BT » FRAGEEINRIRE St B~ M T A= SRR A R T ERE SN - NED
B {EHE B U S T Y BEE I B B Sl I DARE R A - S R E T = - TRE
THER ~ FRBIRRE « R 2R OAF AR CFIERE » RERGEE 2n=202426

=
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3032728096~ 112 J 128 T8 5L » HEHI (R AR B I Rl PRt (F FH AT
(2% A > 2008 ; Oginuma et. al., 2007 ) - EEIFHNTNERE - (HZ B &S
BERE L AIEERHEIEZE S EBYIRER ) O EEEB AT S ES (R
2002 ; & - 2005) - ik (2002 ) FHAAEES AT IR RS 24 {[EMREZ SNSRI RE -
i PLE RS A 27014 DNA ( Random Amplified Polymorphic DNA, RAPD ) 43-#7 554 ]
DNA Z %IV » DE— T iR A RS DNA B ENET ; IRIBOIHER » ek =
EZERE - HEE [ B B 2R ikl RO JHEE 10 58 53R~ B R
IR > JEEE T : &R - 3 (2005 ) FIFHEROEAHE T (high performance liquid
chromatography - HPLC ) 7372218 f 5 25 (8% M & S AR RRR T 2
B BRI RS R F ALY R - SO R e I AR

KHFERER - SRyt EER RO N A R BES A EE R EE BN EREZ
— - BAPGH G AL E A B E R E BRI - BET PR B (FRL A B FR 8 B R S BRI RS T
e

3 2. fEMEFA[RIH G Sl TR AR AR Y B P M ke A R IR R
Table 2. Yield characters from different local varieties of Houttuynia cordata Thunb. at

Guanxi area.

o B % B
G tRE R Fresh weight Dry weight Percentage of dry matter
Lgcgl Plgnt Pl'ant (g m?) (gm?) (%)
varieties  height width . . - . - - o -
(cm) (em) X X R¥E E K REx E K REx
Leaf Stem Rhizome Leaf Stem Rhizome Leaf Stem Rhizome
Al 229a 624a 192a 10la 313a 38.8a 19.2a 86.4a 20.3a 19.1a 27.7a
Guanxi
HHE 22.0a  53.0a 131b 67.3b 289a 23.8b 11.1b  76.7b 18.2ab 16.6a 26.5a
Guanyin
= 22.0a 533a 163ab 92.2a 300a 28.0b 17.7a 82.4ab 17.2b 19.0a 27.5a
Xinwu
[F 2 S REAHE] 2 2 E Fisher B/ N 22 S IBRAE SYo /K M2 A BAE

Means within each column followed by the same letter(s) are not significantly different at 5% level by

Fisher’s protected least significant difference (LSD) test.
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7 3. iR R E B IR A AR (R B AT
Table 3. Simple correlation coefficients analysis between yield characters of Houttuynia
cordata Thunb.

ERIN fErRRIE SR ERE EfFE  XwE REMRE RERE

Character Plant Leaf Leaf Stem fresh Stem Rhizome Rhizome

width fresh wt.  dry wt. wt. dry wt.  freshwt.  dry wt.

=N 0.813" 0.183 0.368 0.095 0.473 0.605 0.207

Plant height

FE IR IR 0.468 0.710 0.382 0.567 0.786 0.591

Plant width

TEMEEE 0.925" 0954  0.851" 0.655 0.812"

Leaf fresh wt.

EHZ 0.855"  0.828" 0.760 0.870"

Leaf dry wt.

ey T 0.889" 0.612 0.871"

Stem fresh wt.

K E 0.736 0.818"

Stem dry wt.

MR ME 0.742

Rhizome fresh

wt.

" SRR TRIE 1% KHE T S B AR

Significant correlation between characters at 1% probability levels.

D
& %

fR R 2 PTEEALRETREN R FIM 22 - 1 EEPTE LRE B & st Nl > HE
TR EE AL - FAIE I B A S BE A BRI G ab R [F i 5 - BRI S 290
Wy EAS R M AR R AR R IR R EE BRI — - NI - S @7 R
il 88 S AT AT RO E BRI - DAMEOR 2 E TR TT RO RS -
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>

52 SRR

TRl ~ TSR~ &b~ FRE AR © 2012 © BREK P SRR AR R R A B Y
s o BEPSTEY) 32(1):107-112 -

BHEETL » BREER © BIRAN - 2004 - SERITEY) (FUER) EE SN - BIRSERITEY)E
FEEEVETEHEH p.115-135 -

FEE I8 T/NME - 2008 o A[EIERFFAIEERRZIU LR - BEIEEEEHE 35(9):1377-1383 -

PRAEZE ~ BHEIEK - 1998 - HHHE ~ LA EE ARBER - 2EEE2 S
3(1):105-121 -

PREER © 2002 © S8 ME R (Houttuynia cordata Thunb. )8 {8 5. 255 o BT HEIR
BRBE R -

B ~ BlsP  FEKE - 2012 o ZERBASRIUITA SRR T 5 < il & & . DPPH
E G IRGE ZRE - (FY) BB Y& 9:98-107 -

L BB B © 2013 » 5S-G EEHR IR nITE = (F PRI SR AE 7T - THYIME S 15(4):1-9 -

AR © 2005 S A E S (Houttuynia cordataThunb. )T S8R E R ~ JEeFRH Ml
RS SR ST o BN AR R B R SR AE TR s

FRINEE ~ 25507~ K - 2008 - R 2 FRIG BT - 2R R R 5 HEr ST
B 2588 p.1-12 -

Ashokkumar, R. and M. Ramaswamy. 2013. Determination of DPPH free radical
scavenging oxidation effects of methanolic leaf extracts of some Indian medicinal plant
species. J. Chem. Bio. Phy. Sci. Sec. B. 3(2):1273-1278.

Balabharathi, R., K. Ravishankar, and P. Priyabandhavi. 2013. Evaluation of antioxidant
activity of ethanolic leaf extract of Ficus racemosa. J. Pharm. Chem. Biol. Sci.
3(2):325-3209.

Carvalho, I. S., T. Cavaco, L. M. Carvalho, and P. Duque. 2010.Effect of photoperiod on
flavonoid pathway activity in sweet potato (Ilpomoea batatas (L.) Lam.) leaves. Food
Chem. 118:384-390.

Chen, Y. Y., C. M. Chen, P. Y. Chao, T. J. Chang, and J. F. Liu. 2005. Effects of frying oil
and Houttuynia cordata thund on xenobiotic-metabolizing enzyme system of rodents.

World J. Gastroenterol 11(3):389-392.



falE 5 DPPH H FRESTEFREES] S A kb 72 (9)

Chen, Y. Y., J. F. Liu, C. M. Chen, P. Y. Chao, and T. J. Chang. 2003. A study of the
antioxidative and antimutagenic effects of Houttuynia cordata Thunb. Using an oxidizes
frying oil-fed model. J Nutr Sci. Vitaminol 49:327-333

Fu, J., D. Ling, Z. Lin, and H. Lu. 2013. Houttuynia cordata Thunb: A review of
phytochemistry and pharmacology and quality control. Chinese Medicine 4:101-133.

Harbour, J. R. and J. R. Bolton. 1975. Superoxide formation in spinach chloroplasts:
electron spin resonance detection by spin trapping. Biochem. Biophys. Res. Commun.
64(3):803-807.

Kwon, S. Y., Y. J. Jeong, H. S. Lee, J. S. Kim, K. Y. Cho, R. D. Allen, and S. S. Kwak.
2002. Enhanced tolerances of transgenic tobacco plants expressing both superoxide
dismutase and ascorbate peroxidase in chloroplasts against methyl viologen-mediated
oxidative stress. Plant Cell Environ. 25:873-882.

Li, A., S. Li, X. Wu, H. Lu, M. Huang, and R. G. Lin. 2015. Influence of light intensity on
the yield and quality of Houttuynia cordata. Plant Prod. Sci. 18(4):522-528.

Oginuma, K., H. Sato, Y. Kono, S. Chen, Z. Zhou, C.-I. Peng, A. Momohara, T. Yukawa,
and H. Setoguchi. 2007. Intraspecific polyploidy of Houttuynia cordata and evolution of
chromosome number in the Saururaceae. Chromosome Botany 2:87-91.

Ruch, R. J., S. Cheng, and J. E. Klaungig. 1989. Prevention of cytotoxicity and inhibition
of intercellular communication by antioxidant catechin isolated from Chinese green tea.
Carcinogensis. 10:1003-1008.

SAS Institute. 1999. SAS/STAT User’s guide. Releases 9.1.3 Ed. SAS Institute, Inc. Cary,
NC, USA.

Shimada, K., K. Fujikawa, K. Yahara, and T. Nakamura. 1992. Antioxidative properties of
xanthan on the autoxidation of soybean oil in cyclodextrin emulsion. J. Agric. Food
Chem. 40:945-948.

Zeidan, O. and S. Oran. 2014. Antioxidant activity of leaf and fruit extracts of Jordanian
Rubus sanguneus Friv. (Rosaceae). J. Med. Plants. Res. 8(39):1179-1190.

ZulkEfli, H. N., J. Mohamad, and N. Z. Abidin. 2013. Antioxidant activity of methanol
extract of Tinospora crispa and Tabernaemontana corymbosa. Sains Malaysiana

42(6):697-706.



(10) B FE 2 2 R e s s 81 1

Study on the DPPH Free Radical Scavenging Activity

and Yield Components of Houttuynia cordata Thunb.'

Chen-Hsiang Lin > and Meng-Huei Lin >
Abstract

Houttuynia cordata Thunb. is a medicinal herb generally used in traditional Chinese
medicine therapy. This study aimed to investigate antioxidant activity in different parts of
plant and correlation between the yield and character’s as reference for cultivation and
utilization. Among leaf, stem and rhizome scavenging 50% o, a-diphenyl-B-picrylhydrazyl
(DPPH) ability (ICso) of leaf was higher significantly than stem and rhizome. The highest
antioxidants content was shown in leaf. Simple correlation analysis results suggested that
the determining factors for yield were leaf, stem and rhizome growth. In conclusion, the
balance between aboveground and underground growth is one of the essential elements to

obtain the best yield and quality of Houttuynia cordata Thunb .

Key words: Houttuynia cordata Thunb., Yield characteristics, Free radical,

a, a-diphenyl- B-picrylhydrazyl.

' Contribution No.488 from Taoyuan DARES, COA.
% Assistant Researcher (Corresponding author, chlin@tydais.gov.tw), Researcher and Chief of Crop
Improvement Section, respectively, Taoyuan DARES, COA.
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