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Utilization of Houttuynia cordata Thunb.
as a resource for developing a natural antimicrobial
substance in Chonnam
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Table 1. Chemical composition of Houttuynia cordata

Thunb
(%)

Leaf Stem
Moisture 78.92 78.04
Crude protein 237 191
Crude lipid 1.86 0.84
Crude ash 291 1.82
Crude fiber 372 8.63
N-free extract 10.22 8.76
Ascorbic acid(mg%) 441 20.00
Tannin 0.15 0.09
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Methanol extract

Partition between EtoAC & buffer
(0.2 M glycine:0.2 M HCI,25:12.1) - pH 2.5

Aqueous phase Organic phase, Fr. I
Adjusted pH 12.0 with
Ll et Partition with buffer(0.2 M
- ; artition with buffer(0.
SRR R Na2HPO£0.2 M NaHzPO4,43.5:1.5)
-pH75
Aqueous phase Organic phase
(Basic fraction)
Aqueous phase Organic phase, Fr. I
Adjusted pH 3.0 Partition with buffer
with 1.0 M HCI (0.2 M NaOH:0.2 M KCl)
Extracted with EEOAC -pH 130

Organic phase
(Acidic fraction) Aqueous phase Organic phase
(Neutral fraction)
Adjusted pH 6.0

with 1.0 M HCI
Extracted with EtOAC

Organic phase
(Phenolic fraction)

Fig. 1. Fractionation procedures for the methanol extract of Houttuynia cordata Thunb.
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Table 2. Free amino acid content of Houtluynia cordata Thunb

(mg%)

Amino acid betl otem

A* B** A B
Asp 1.40 16.92 0.34 3.80
Clu 176 21.18 0.98 10.98
Ser ND ND ND ND
Cly 0.52 6.25 0.12 1.36
His ND ND ND ND
Arg 1.41 17.04 ND ND
Thr ND ND ND ND
Ala 1.41 17.01 0.99 11.17
Pro 0.95 11.42 0.65 7.35
Tyr ND ND ND ND
Val 0.03 0.37 0.85 9.52
Met ND ND ND ND
Cys 0.56 6.78 4.82 54.10
lle ND ND ND ND
Phe 0.25 3.02 0.18 2.06
Lye ND ND ND ND
Total 8.29 99.99 8.90 100.34

* . All values of X columns are shown at mg/100g

* . Al values of Y columns are shown at percent of total free amino acids

N D : not detected

Table 3. Free sugar content of Houttuynia cordata

Thunb (%)
Sugar Leaf Stem
Clucose 0.22 0.94
Fructose 0.24 0.36
Sucrose 0.03 0.06
Maltose 0.01 0.01
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Table 4. Fatty acid composition of Houttuynia cordata Thunb.

Fatty acid Leaf Stem
Pelargonic 9:0 0.23 0.32
Capric 10:0 4.25 1.89
Lauric 12:0 0.05 0.45
Myristic 14:0 1.26 1.54
Pentadecyclic 15:0 1.01 0.91
Palmitic 16:0 17.25 21.91
Heptadecanoic ~ 17:0 0.23 0.25
Stearic 18:0 1.31 1.67
Arachidic 20:0 1.39 0.44
Behenic 22:0 0.34 0.94
Tricosanoic 23:0 1.35 6.06
Lignoceric 24:.0 1.42 3.45
Saturated fatty acid 30.10 39.80
Myristoleic 14:1 0.27 0.30
Palmitoleic 16:1 4.30 1.31
Oleic 18:1 7.62 7.90
Linoleic 18:2 12.16 23.82
Linolenic 18:3 40.81 26.43
Unsaturated fatty acid 65.16 59.76

Table 5. Mineral composition of Houituynia cordata =2 48 vl Cram 4 Al disiAde
Thunb E. coli, Sal. typhimuriumo| X 844 & Holz ¢t
™ Pseud. aeruginosa®|X] Proteus sp. MB 8383}

(mg % )

Mmerca; e ;(732;3 i:ezn;1 Klebsiclla pneumoniaed] ¥]8te] & A& Yepy
p 63.46 8716 I FFolo AS Asp. flavusol H|Eo  Asp.
Mg e me parasiticus| A E& TS YeET
K 766.36 863,55 Acidic fraction®] A% Gram %A Ao tistd =
S. aureus, S. epidermidis, Str. faecaliso|A BAE
: 4'85 e Bo|x & whA B subtilis, M. luteuso] A Ath3
C“ " - £ $4S delch Gram $4 Aol dat
= - - A& Pseud. aeruginosa|M 7t @& FAL B
Proteus sp.o] H3tY EL BAHL BIAZL I
6. O{AIZxQ| SD|ME EA A Asp. flavus, Asp. parasiticus®] | FhFH o2
e 48 1304 ARANE 84S YeEhA
7t.01d

X FEE0 0|ME M &F &3kt

o)z FZE9 7} fractiond] 3t FuAE EA Phenolic fraction®] 739 ZFF<QU Asp. flavus, Asp.
L Table 63} 7}o] basic fraction®] A% ZE thA 1 parasiticus®] & =2 4& BAth CGram ¥4
AEd sty &Aool YEYA ‘;& B fraction | AgANXE B. subtilis® M. luteus| M & &4
o 7% Gram ¥4 HFF 7HF B e A4S Yehd S Bgon Gam &4 AdoANME Pseud. aerugi-
S. epidermidisol V|&] B. subtilisS M. luteusol A} nosa, K. pneumoniae, Proteus sp. oA & A&
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Table 6. Antimicrobial activities of each fraction of methanol extrcat from Houttuynia cordata

Thunb. against various microorganisms

Microorganism

Clear zone on plate (mm)

Basic Acidic  Phenolic  Neutral
Bacillus subtilis ATCC 6633 e 13 10 16
Staphylococcus aureus ATCC 25923 = = - il
Staphylococcus epidermidis ATCC 12228 = = = 12
Streptococcus faecalis ATCC 10541 - - — w
Micrococcus luteus ATCC 9341 = 12 10 15
Escherichia coli ATCC 8736 — - - =
Salmonella typhymurium ATCC 19430 = - - =
Pseudomonas aeruginosa ATCC 9027 — 11 1 18
Kiebsiella pneuwmoniae ATCC 21205 = 10 10 10
Proteus sp. MB 838 = W 1 12
Saccharomyces cerevisiae ATCC 9763 - = — 1
Candida ablicans ATCC 10231 = - = 12
Asp. flavus KCTC 1375 = 12 12 13
Asp. parasiticus KCTC 6170 = 15 13 16

*

— : not detected
* W : weak

Lt &4 fraction2| MIC 53

Neutral fraction 1g/m¢ AF | thate] EAdo] AA
" FFE paper disc 22 MICE A 2 Table
73} 7}o| Pseud. aeruginosa7} 0.0075g/ml FFHFOZ
M O3S MIC @E BT M. lwteus®] 7B$ o
Olg/m¢ FZFOZ ¢ F& MC S E¥eH B.
sublilisS} Proteus sp. 7} ZHZ} 0.025g/mé, 0.05g/m 3T
ZFo MC S Jeidd 2 39 A7 AS o
75~05g/md AFFOZHUYHNOZ £ MC e B
gom grg TPol: 01~025g/ml AFEOZA

a g4 Hlgtd =2 MIC & vedl

Acidic fractions} phenolic fraction®] 7 o5&
FFo| tate] 025g/mk FFFS] MIC gt b of
233 9 FZE9 acidic fraction3} phenolic fraction
oA ¢ Fe MC g dERd Aste 2 AolE
By

C} &A fraction? MLC EF
gAo] AAR FFo| e Neutral fraction
1g/mt AP g MICE ZAT A} Table 8%
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2kt Pseud. aeruginosa®] t¥F MLC Zto] 0.1g/ml Acidic fraction¥} phenolic fraction 1 g/mf g2k
BBFOR 7P Fkom B sublilisS M. luteus7} g MICE 23T 23 ZE g4 mAE9AN 3.
025g/mt 4FFOE 2 thgolflom 1 WY EFel  ognt 4FIFA AR ehiA ik
et e 1.0~20g/mt 337 MLC 3E YERTH

Table 7. Minimum inhibition concentrations for each fraction from Howltuynia cordata Thunb

against various microorganisms

Microorganism MIE 15 et
Acidic Phenolic Neutral
Bacillus subtilis ATCC 6633 0.25 0.25 0.025
Micrococcus luteus ATCC 9341 0.25 0.25 0.01
Pseudomonas aeruginosa ATCC 9027 0.25 0.25 0.0075
Klebsiella pneumoniae ATCC 21205 0.75 0.75 0.75
Proteus sp. MB 838 0.50 0.75 0.05
Asp.flavus KCTC 1375 0.25 0.25 0.25
Asp.parasiticus KCTC 6170 0.25 0.25 0.10

Table 8. Minimum lethal concentrations for neutral fraction from

Houttuynia cordata Thunb against various microorganisms

Microorganism MLC (g eq./mb)
B. subtilis ATCC 6633 0.25
S. aureus ATCC 25923 1.25
S. epidermidis ATCC 12228 1.50
Str. faecalis ATCC 10541 1.50
M. luteus ATCC 9341 0.25
Pseud. aeruginosa ATCC 9027 0.10
Klebsiella pneuwmoniae ATCC 21205 1.50
Proteus sp. MB 838 1.00
Sacch. cerevisiae ATCC 9763 1.75
C. .blicans ATCC 10231 175
Asp. flavus KCTC 1375 2.00

Asp. parasiticus KCTC 6170 175
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