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WE L8 W% % & 8 % (Houttuynia cordata) RAn 3 EHM A CEBR YW ET R R ML P Ezmomz R, [F 1A
HIBEHRERH AL EBERMM LB 2N CERBY . RARA PR EF 6 AREZNEAENEFER. FELAME
- EGCM) A AM CERRY R 2H#ATRU 2., (ERYZEZRZBER RN 4 H 6 H H KW (Saphylo-
coccus aureus) - K i AF @ (Escherichia coli) 4 ¥ 3 7 4F W (Bacillus subitilis) . % & W (Penicillium notatum) . & ¥ B &
(Aspergillus niger) 0 B 78 B #F & (Saccharom yces cerevisiae) W i 18 3 B W J&E 4 5 % 0. 068,0.250,0.125,0.125,0. 004
F10.250 g o mL™' s b ¥ 2B AR B AT b 3R 5250 W B & KM R B 4 A1 0.068,0.034,0.068,0.125,0.001 #8
0.125g-mL ', GCMS oM ERE T b EH A LBHBRRY EE A L AN E EE N Ko TR AR S5 F 32,4
H.3H) -0 Z B B = LB 24— R T EXG A KB MR CERBRY PRAINNE R > T RBRAZMEK, [£
B EFER LH QP LBERBIGNERRRTRIERBY . BN E R AHXEREBEABTEA.
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R (Houttuynia cordata) J& = | KB} (Sanruraceae) &3¢ J& (Houttuynia) , [N AR WM AE 4, 2
G35 v R T DA TG b DX G S A X R A S — Rl 2 [ U A A LA T AR 0 R B R PR
WLk B S R . IR 2 FR A SR S I B S A I R T BRI L BTN S R 2ROy B
BB AT R B VR 5 1 T8 A AR A/ HL 2 38R 2 MR L ot il Bl fa B 05 L R R 2 0 IRV £ B D
W AE Z R REME P A AT A . ER [N AR A ) i R R U 0 B A AT T RS ELBE Y
Xof G 20 B v T R R £ R T L T A OC £ AR R M B A 0 R T BB SR IR B S A W e AR E SR T S
PR [ A IOV T £ 1 MR B AR RN b b P 40 8 £ TR IR L R TR S0 T T X R R £ R IR 1 0 R SOCR AT L
B IS S ATE -G 2 (GC-MS) X W 19 46 2% A3 2E AT 43 A » DT 88 R At 48 75 £ 0 R AR R0 b b 35 0 7E 410
FRCR 5,
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S50 P £ R AR T T A K KB O AR S M 5 SR B B (A 4 BRI (Staphiylococcus au-
reus) KIFF B (Escherichia coli) Wi ¥ 2E K B (Bacillus subitilis) .7 %5 & (Penicillium notatum) | 2 gl 5 &
(Aspergillus niger) FIERIE B B (Saccharom yces cerevisiae) ¥4 i B PR Iy K #0004 Wy 0T = 42 44L
L2 M 5428

PRFR ST BCR 75 0 1 LW 1 OB T B Je Ak TR T 5 643 9 T A 1 i Mt Oceanpak 23 W] 5 43 H7 46 D9 A I 1
FHRINGEATARAF . Trace-ISQ S A % i i {1 F Thermo Fisher Scicentific 23 #]; RVC2-18 .25 5.0
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ARG T R AR AT 1SO9001 Hy 1 KAV T L 5t 38 2 A AR RGEA RA 6 s GZX-9146 MBE i, # gl W T 4 46
W T R S A RA R BRI .

1.3 XWARERIERE

1.3.1 &2 ¥ AR Ao L3R 5 CBRR I 9 H1 & 0 1 I8 FEAR ot B3R 23 HEAT 2045 BE T Ar BRI 50 g
1 J AR R A R 1Ry 250 mL BRI R I AYE AR AT BCR 75 V6 I £ TR TR B AR S N B TR 3 4
B3 KL 1 h A IR S 5 000 r« min B0 20 min, B FIE WOERE 72 & A T U 7E —20 C&MET %
R AT 25

1.3.2 &2 F LB R B A9 A B kA K R AR R Ml 1 40 1 £ TR B I AR R 4 R 10 26 1Y TN T
VSRS R AF MR EE N 0.5 g« mL ' IFER S . 2% SCER(11-12 B & LB Al PDA 5535 5 15 35 77 5L 5k [
JG B 1X10° CFU « mL 4 4 8 (07 2 BR T W AT 181 FRG 55 28 A I 8045 100 L I LB 85 35 ik vp 5 it
1X10° CFU « mL ™" 47 %5 B . 28 il 25 81 R0 RS 192 B8 T TR 45 100 L fiIn A PDA B IR i 45, TG
FHATFL 28 76 15 2% ML v (8] [ — o BE 25 AT 4T AL AL S I ARE RS i 10 Ly AFL oI AV B R B4 0k 100 TN
] 75 W AE A BP0 B SR AL A 0.5 mg » mL ' &R & R AE N IAVEXT B, 405 T 37 CHEFR 24 h, M
PG B T T 28 C o5 R 48 h i s B B Y B AR R/ CRRAE e mam) o S0P K (R Sy 6 00 235

1.3.3 &2 LB R B RARAT B R LA B R AR BRI 10 g, FIV AR B4 B0k 10 26 1 TN v
W B BT vk 0.25 g« mL "HYRFINE W . IOCH 96 FLEG IRt 7E 1 S fLINA 10 pL FRiE W . 75 2~8 %
FLABE A 10 p L 3 AT E0CR 10 260 (9 PIERE IR, 30 10 (oL Fp 0 VOMR U E A7 A% LGRS R (1 4 A B B2 11
o 0 5 9 I v BB 43R 0. 250,0. 125 ,0. 068,0. 034,0. 017,0. 008,0. 004,0. 002 F1 0. 001 g » mL " ; &> B
FE 3. 9 SN AT FARF - ECH 10 Y0 /9 DA R VA WA b B X L 10 S FLINA 0.5 mg » mL T &R E&H R
YERBRVEXT R A5 BT 37 CHEIREEFR 16 h 5 HCH WSS . /AL pA T8 368 B 58 4 4100 3 40 87 26 < T 8 3 70
FLH TR L ) S AU 24 ) ik R BRI e i B R A2 A B AT A R v B, MR RE M B S G & T R B o AT A R v
K JHAH ] 0 484 7 6 D0 &

1.3.4 GC-MS el W £ e AR A B3 50 1Y £l SOV A o T HY s ik VAR 22 0. 45 pom FLAR Y AT HILAH IE
RS B AL 3R . BT L ME VR R ARSE LR S 0T GOC-MS 434, (434 Thermo TG-SQC GC column, Bk Wy
15 m>0. 25 mm IDX0. 25 g SR 8 40 B S0 (AR BE AR T 99. 99900 s AN E A I 1 mL » min ™ "5 43
Fearwibe oy 1 1, BFTHERA R R 120 CHERIFAREF 2 mins L5 C « min " # R T2 150 CIFfRF
4 min; L 10 C « min "B E T FE 250 CHAEEF 2 min; L5 C » min 'R T+ & 280 C H % +F 6 min; L)
5 C e min "AECRTEZE 290 CHLREE 6 min, BRI o AL 44 min, ET &R 250 C s FHLiRE
300 Cs e FREE 280 C 5 R BTHLIR 50 pAs L FRERL 70 e VISR 1 200 V3 HIHliE fEl 50~550 amu + s ',

2 &R

2.1 MMEAEME
. - - My S
gL s ESROEERIENER 2 ) apupnn sz BRRoxREnEEFHEE
(9 00 ) 28 SR i 58 o 2 X A 2 RUAT R 4 B 6 Tab.1 The average diameters of inhibition zone of root and
ZFBREE K AT B RN 7 55 B 0 0 o 2050 SR R 0 55 aerial part ethanolic extract from H. cordata on test bacteria

Xof TR PG R B A1 o) RO B 59 . ML bR 4 & T AR . 10 B P 4%/ mm

WOk & TR 400 o 50 R xR 2 T Y 0 ROR o A R Mo b3 4y
o 5 5 R A R ZE AR R A T L < ) A BR S WOBEIRE (S, aureus)  T.440.1  9.4+0.2
TR A T 1) 40 ) 200 R U D 33 o o TR T R TR KM ¥ (E. coli) 6.540.2  8.6+0.1
MRBOR s . SR A AR R B 2 R BEHUFF I (B subitilis)  9.140.15  12.640.2
Pt i RO 5 36 T Y AR KR — e IR ASOR . R W (P. notatum) 5.740.1  10.140.15
SR B A A L AR R S R ) £ AR B X M (A, niger) 13.840.3  18.3+0.1
P TR R R . AN, B SE S T Y B TR P 2 B 147 (S, cerevisiae) 4.940.2 6.940.1

X R 25 S35 Ok 5 A A V- 32 RO S AR 22 R L REAC R 10wl
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2.2 mEAERE %2 SREWAL NS ZBRRM
W FE 45 R B M 0T B2 T S 0 B A K RE 5206 B A R A 90 R
B T FES B A TR A K., £ 2 B, Tab.2 The minimum inhibitory concentration of ethanolic extract
£ [ AR AT MY | 240 1 2, B4R ) S 52 00 1 1 2k root and aerial part from H. cordata on test bacteria
HL 5] N | Sk I A
57 B 0 400 A0 L L X L R L T - %Mﬁ%m@ﬁg”
EIBLIEN L SRR SR LT
Sog=:t > . aureus . .
1 25l ERL R 25 S o B
PRI TRLHRRY. &R e Voo
i A T TR AT - Wit SEHRF I (B, subitilis)  0.125 0. 068
2.3 GC-MS 5347 B (P. notatum) 0.125 0.125
i 1 K &R T % (National institute standard P (A, niger) 0. 004 0.001
and technology, NIST) [&] J& 3 45 & 47 O 1 315 &1 5C L B TR (S cerevisiae) 0. 250 0.125

IR ifp AT 2 A B DA £ B AR R M b ) £ B4R U

4 A 2 B3+ I SR P W TG AR WA — 325 T 330 1 % Al o0 e T AR B A RS 5 o 74 B0 U AR RT3t S ) £ T AR B A
AR B T DL 1 A 2o i A R I3 3. MR R FRRRI M B S BE AR B e S A E T 24 R 19
Fh b2 i oy Horp A oA 9 B, 0 02 0 2,3- -3, 5 R -6 B4 (CHD -k R -4 -5 | 5- 38 3k FFY 5 ook o HH %
n-ZE MR KR A R L I RR TR A I R 4145

B 2, 248 31O 1 38) 2 i o
Bl -4 . e i

i [ AR 2 4R ER Y oA 70 0
GREBAHAY EEA 0% 603
e (Z. Z)-T0 MR Ly 4% 5 B %5"5
HRIR 56 i FY 3 vk g Y A 2 e
3- 3.5 TR IE-6-F1 -4 (HD- ZZ
e WAL R X A R 4 B N 0
9.57%,9.34%,8.03%. 7.82%., 03
7.65% 81 7.49% . AR E My 1 0
55 2RI R A B R i
WEYEEG VKR AEHEEE . - Bl aEERZEBRINYLEEFRE
B 2SR MG (2. 7)- Fig.1 Total ion current chromatograms of roots ethanol extract from H. cordata
T R 25 AE1- % IR 2T e
12,3 50-3,5 — -6 44 1003 3533
CHL) -0 4. AF 25 43 390 o
15.72% , 14.82%6,12.67%, 11. 75%, 707 0
7.76%.5.42%.5. 38 % H 5. 30 % s 603

S L s
3 Wit 2 ] o

ATF 8 3 1A 50 90 15 52 8 . iMﬂ¢
o AR - 9 4 9 2 B e .
Yoy 3 s ROR #EAT T RS A5 OR P P S Ut A PSP
E%Wﬁl%ﬁ%ﬂ%sz ﬁnié 0 5 10 15 20 25 30 35 40
FGFPE B . 1 R 2% FS 91 4k 3 i
PR 6 FhoSz I T 1 BT AR B2 aEEH IS Z2ERIYEABEFRE

G VE . EL ML bR 4y 2 R Fig. 2 Total ion current chromatograms of aerial part ethanolic extract from H. cordata
By il e L TR B2 B . i GC-MS 208, 456 & A SCERHRIE A5 IESE 1 MR FE . F 3K 7 O B8
PRI S T B I T R A LR R R R AR AR R . R LT £ AR AR ) I RR 1R
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AR PR 5 BTG .y ST A L X AR AT RE 2 £ e i B R ) £ W 4R UM 0 TR RE ) R T & AR IO Y
JR I

BRI Z Ak . GC-MS 73 B4 R 7R« 22 R B AT 1007 28 20 00 U 78 T #1850 i B30 0 e g e h . 1
., 5-F -2, 4-(UH , 3HD-B B i CRH XS &5 1 1. 92 00) IR A FC AR 25 G Wil g S — i 7 (4 BT 6 A= 1 1 590 %
T P 460 G bR 4 B0 €00 4 BR T L R A R 4% 5 B (AR T (K Lebsiella Pnewmoniae) 5 WL RO HIAE S . B2
= TR GRS B B 3. 43 900 3 Ml FF B R L R LA 300 ok 4 D L RE A AR 2 Ak el ELTE SRR Y B Bk L 2.4
TORUT IR R o 1. 72000 R — B 2K 5, RE RS o 10 ) B AR B (Candida albicans) WK R A W)
BRI R FEM B ROR Y . e RS SRR T AR X S O 7. 7600 R R W] AL A X
A ER B R ZE AT B (Bacillus cereus) Hi 848 28l B ( Pseudomonas aeruginosa ) 1 3% I Bk B (Enterococcus
Saecalis) B HAMEIVE 0T IF & £ b Tl v i 40 g e

®3 BEERMM RS ZERBWEBIE S S

Tab.3 Chemical components of root and aerial part ethanolic extract from H. cordata

[E2=) 08 44 P, AR 43 ¥ AT &/ Y
Ji &t /Da R H b FB 4y

1 5-F 3E-2,4-(1H, 3H) -1 b — il C; Hy N, O, 126 — 1.92
2 Wik = 2B CeH,;O,P 182 — 3.43
3 2,3- " %(-3.5 T FHE-6- P BE-4 CHD - i - 4- i CsH; O, 144 7.49 5.30
4 5% ik FH R ok gy P Cs Hy Oy 126 7.65 1.55
5 [G-E W 3)-1,3- &0 R FR-4- 3k ] i i C:H,, 0, 134 — 0.98
6 FH 5 TE T R Ci H, O 170 1.33 —
7 A Tt i C, H;NO 121 5.53 —
8 n-5% 1R Cy Hy O, 172 9.57 11.75
9 25 H-6- FH BEOR R i CsH; O, 136 — 2.27
10 IE+—%iR Cii H O, 186 1. 90 —
11 2,4 TORUT R 1 CuH,,0 206 — 1.72
12 PR Cp, Hy, O, 200 1. 89 —
13 B4R & T C, H,, 0, 200 1.45 —
14 4-CAE)-3- 2 3-1-TN I 3 -2- i | I R 1y CyoHy, Oy 180 — 1.18
15 (S, E)-4- ¥ 5:-3,5,5-= H 3-4- (3197 -1-35) 31 T - 2- 45 il Ci: Hy5 0, 222 — 3.01
16 F e R CiH; O, 256 7.82 14. 82
17 -9~ 7S Bk J - 1 CisH; O 240 3. 86 —
18 Hh R 43 Lk Cy Hy O 296 — 7.76
19 (Z, -3 R CisHy, O, 280 9.34 5. 42
20 YRR R Cis Hy O, 278 5. 05 15.72
21 1 i 1R Cis Hy O, 284 1.56 3.30
22 N-2 ik 3 -4- 35 3625 2, e Cis HisNO, 239 2. 20 —
23 -3 5-1-OF W L) O BR TS BE R Ci Hys O, 330 2. 04 5.38
24 9,12-+ /R MR (Z, 2)-,2- ¥ F-1-CEHI %) 2 g Cu His 0O, 354 2.48 —
25 2R H-1-OGF W I 1R T /bR Cy H, 0, 358 — 2.47
26 2=\ e B W 2k Y - T Cy; His NO 373 6. 25 —
27 ML wESE 9. 1030 HH 3k /\ Jot R i Cys Hyy NO, 387 1.62 —
28 9-FH A It 1 Cys Hyi NO, 387 1.79 —
29 #Heh: R E Cyo Hj O, 430 1.37 —
30 ST B CpHisO 400 1.45 —
31 o H Cp Hyis O 412 4.28 —
32 74 Cyp Hs O 414 12. 67 8.03
33 7-4 S R Cy His O 412 — 2.38
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Analysis of Antibacterial Activity and Chemical Constituents of

Ethanol Extracts from Houttuynia cordata Roots and Aerial Part

ZHOU Qinglan, XIONG Yan, YU Xiaodong, REN Miao, XIANG Bolin, HE Qiyi
(Chongqing Engineering Research Center of Bioactive Substance, Ministry of Education Engineering
Research Center of Active Substance and Biotechnology, College of Life Sciences,
Chongqing Normal University, Chongqing 401331, China)

Abstract: [ Purposes]To explore the antimicrobial activity and chemical components of the root and aerial part ethanol extracts from
H. cordata. [Methods]The ethanol extracts of root and aerial part from H. cordata were prepared with heat reflux extraction by
ethanol solvent. The antimicrobial activity was then determined by the plate coated method and 96-well plate method. Meanwhile
the chemical components of ethanol extracts were detected by using gas chromatography-mass spectrometry (GC-MS) technology.
[Findings | The minimum inhibitory concentration (MIC) of root extract against Staphylococcus aureus, Escherichia coli, Bacillus
subitilis , Penicillium notatum , Aspergillus niger , and Saccharom yces cerevisiae were 0. 068, 0. 250, 0.125, 0.125, 0.004, and
0.250 g » mL™", respectively. The MIC of aerial part extract against the test bacteria were 0. 068, 0. 034, 0.068, 0.125, 0.001,
and 0.125 g » mL ™", respectively. The results obtained by GC-MS revealed that the root and aerial part extracts consisted of various
components with antimicrobial activity, including 9,12, 15-octadecatrienoic acid, (Z,Z,Z)- and n-hexadecanoic acid, thymine, tri-
ethyl phosphate, 2,4-di-tert-butylphenol, and phytol. However, only two antibacterial constituents, 9,12, 15-octadecatrienoic acid,
(Z,Z,2)- and n-hexadecanoic acid, were found in the root extract. [ Conclusions]The antimicrobial activity of aerial part extract was
stronger than root extract, moreover, the types and contents of antibacterial constituents were obviously increased in the aerial part
extract than root extract.
Keywords: Houttuynia cordata; root; aerial part; ethanol extract; antimicrobial activity; chemical components; gas chromatogra-

phy-mass spectrometry
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