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Abstract

The solvent extracts of Houftuynia cordata root, which were extracted by using several solvents with different
polarities, were prepared for utility as a natural preservatives. The antimicrobial activity was investigated by
disc diffusion method against 22 microorganisms consisting of food borne pathogens, food poisioning microor-
ganisms and food-related bacteria. The extraction yields were 15.7%, 3.7%, 0.13%, 0.5% and 5.9% in ethanol,
chloroform, ethylacetate, butancl and aqueous fractions, respectively. Antimicrobial activities were shown in
ethanol, ethylacetate and butanocl fraction of Houttuynia cordaia root. However chloroform and aqueous fractions
showed weak antimicrobial activity against the tested bacteria. Among the four fractions, ethylacetate fraction
showed the strongest antimicrobial activities against microorganisms tested, such as B. megaterium, E. coli,
K. pneumoniae and S. typhimurium. The polyphenolic compounds widely occuring in the traditional medicine
plants have been reported to possess high antimicrobial activity. The polyphenolic compound in ethylacetate
and butanol fraction were 35.9% and 16.0%%, ethanol, chloroform and aqueous fraction were 5.0%, 2.3% and
1.7%, respectively. There are some relationship between antimicrobial activity and polyphenol content in natural
plants. The ethylacetate fraction could be suitable for the development of a food preservative.
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Table 1. List of strains used for antimicrobial experiment

Tested microorganisms gglf_agg;
Gram positive bacteria
Bacilius cereus ATCC 11778 30
Bacillus megaterium KCTC 1095 30
Bacillus subiilis KCTC 3068 37
Corvnebacterium xerosis ATCC 9755 30
Listeria monocyvtogenes KCTC 3569 37
Micrococcus futeus ATCC 10240 37
Staphylococeus aureus KCTC 1927 37
Staphylococeus epidermidis KCTC 1917 37
Streptococcus faecnlis ATCC 10541 37
Gram negative bacteria
Citrobacter freundii KCTC 2006 30
Enterobacter cloacae ATCC 13047 30
FEscherichia coli KCTC 1923 37
Escherichia coli 0157 isolated 37
Klebsiella pnumoniae ATCC 10031 37
Pseudomonas aeruginosa KCTC 2004 37
Saimonella enteritidis ATCC 13076 37
Sabnonella typhi KCTC 2425 37
Salmonella tvphimurivm KCTC 1925 37
Shigella sonnei ATCC 9290 37
Vibrio parachaemolyticus KCTC 2729 37
Vibrio vulnificus isolated 37
Yersinia enterocofitica ATCC 27729 37
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Table 2. Yield of each fractions extracted from H. cordata
root

Fraction Yield (96)"
Ethanol extract 157
Chloroform 37
Ethylacetate 01
Butanol 05
Aqueous 59

dried weight of extract fraction(g) <100

Linzr oo —
Yield (%6) dried weight of H. cordata root(250 g)

Table 3. Antimicrobial activity of the ethanol extract from
H. cordata root
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Table 4. Antimicrobial activity of the chloreform fraction
from H. cordaia root

Inhibition zone, mm

Microorganisms 500 1000 1500 20.00
meg/disc mg/disc mg/disc mg/disc

Inhibition zone, mm

Microorganisms 5.00 10.00 1500  20.00
mg/disc mg/disc mg/disc mg/disc

Gram positive bacteria

Gram positive bacteria

B cereus + 9.0 9.7 10.7 B. cereus
B megaterium * * 95 10.0 B. megaterium
B subtilis + + + B. subtilis
C xerosis 9.3 10.3 11.0 118 C xerosis 88 95 10.0 10.2
L. monocvtogenes L. monocytogenes
M. luteus * 9.2 9.7 103 M. luteus x x * 9.0
S, aureus + 9.2 9.8 11.0 S, aureus
S. epidermidis + 9.0 9.7 102 S. epidermidis
S. faecadlis x 9.0 S. faecalis
(ram negalive bacteria Gram negative bacteria

C freundii C. freundii
E. doaceae + 9.2 E. cdloaceae
E coli * 87 9.2 9.7 E coli
E coli OI57 E. coli Q157
K. pneumoniae K. pneumoniae
P. aeruginosa P. aeruginosa
S. enteritidis S. enteritidis
S. typhi * 87 95 108 S. typhi
S, typhimurivm S. typhimurium
S, somnei S. sonnei
V. parahaemolyticus V. parahaemolvticus
V. vulnificus + V. vulnificus + 88
Y. enterocolitica Y. enterocolitica

Disc diametert 8 mum, £ =85 mm, —: none. Disc diameter: 8 mum, + <85 mm, —: none.
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Table 5. Antimicrobial activity of the ethylacetate fraction
from H. cordata root

Inhibition zone, mm

Microorganisms 1.25 2.50 375 5.00
mg/disc mg/disc mg/disc mg/disc

Gram positive bacteria

B cereus + +

B megaterium 10.0 113 12.3 12.8
B subtilis *

C xerosis x 9.0 95
L monocytogenes

M. [uteus +

S. aureus + 95
S. epidermidis 9.0 9.0
S. faecdlis 9.0 9.3

Gram negative bacteria

C freundii + 88
E. doaceae *

E coli 9.3 11.0 12.0 13.0
E coli OI57 *

K. pneumoniae 105 118 125 13.8
P. aeruginosa x 10.0
S. enteritidis + + + 9.0
S. tvphi + 9.0
S. byphirmurium 9.8 11.0 118 12.8
S. somnel +

V. parahaermolyiicus 88 9.8 10.8
V. vulnificus + 9.0 95 10.8
Y. enterocolitica +

Disc diameter: 8 mm, £: =85 mm, —' none.

Table 6. Antimicrobial activity of the butanol fraction from
H. cordata root

Inhibition zone, mm

Microorganisms 250 5.00 7.50 10.00
mg/disc mg/disc mg/disc mg/disc

Gram positive bacteria

B. cereus

B. megaterium 10.0 108 120 13.0
B. subtilis 88 10.0
C xerosis + 9.0 95
L. monocytogenes * 88
M. luteus

S aureus 9.0 100
S. epidermidis 10.0 113 125 13.0
S, faecalis * 100 105

Gram negative bacteria

C freundii

E. cloaceae + +
E. coli 95 10.0 115 123
E. coli Q157

K. pneumoniae 10.0 11.3 123 133
P. aeruginosa 9.0 10.0
S. enteritidis 10.3 113 118 128
S. byphi 10.3 110 120 133
S. byphimurium 95 105 118 125
S sonnel * 93
V. parahaemolvticus * 9.0
V. vuinificus + 9.0 9.8

Y. enterocolitica

Disc diametert 8 mum, £ =85 mm, —: none.
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Table 7. Antimicrobial activity of the agueous fraction from
H. cordata root

Inhibition zone, mm

Microorganisms 5.00 1000 1500  20.00
mg/disc mg/disc mg/disc mg/disc

Gram positive bacteria
B. cereus
B. megaterium 9.0 10.3 11.0
B. subtilis
C
L.

H+
H

L xXerosis
. monocytogenes

S. epidermidis 8.3 105 115
S, faeaulis

H

Gram negative bacteria
C. freundii

. cloaceae

coli

. coli Q157
preumoniae 9.5 10.2 11.0
aeruginosa
enteritidis

fyphi
typhimurium
sonnei
parahaemolyiicus
L vulnificus

. enterocolitica

=+

95 10.3

H

H

10.0 10.7

H+
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Disc diameter: 8 mum, + <85 mm, —: none.
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Table 8. Total polyphenols concentration of extracts from
H. cordata rcot by Folin-Denis method

Concentration” Taotal polyphenolz)
(pg/mL) (%)

496 50
228 2.3
358.3 35.9
Butanol 160.1 15.0
Adueous 16.6 17

YConcentration, pg/mL -~ 223510 Ds un

Concentration, pg/mL
1 mg/mL

Fraction

Ethanol extract
Chloroform
Ethylacetate

I Tgtal polyphenol, % %100

_c:{_td
pin
fr
4

B dTeAds e #2325 2 4 £
A gepel nhebd FABA L Ho|7} v}
sl

A2 £ o of Yz we)e] o FEE 4
o) SFRAE ATA B9 e uheh %
e 4E oh hska 9le dldobAE
2] ghgatAo] Zol HedabFA =AY ALE 7
- 38l

2
afe
ol

R <O

o o
Loy
T

s
ot
afjd

H

e o
i

o fm o o b Jo K
af

ot & 2 )

% st

4
rz
mﬂ

o oF
i =

A %(Houtfunynica cordata) 8] 4] &¥H&
F, clldetAde] &, Fakg 8l pa4d £
o] & }OE] d1sc diffusion®] B el o] 8] ah-FEAd o
FaEHt Axd o]z Bel2 e 53
o A Az Feke] 157%2 Teh
o, 2o 4L o] 23t FEEY gL A FEE
59%)-EF2 Rz E FHBN5%) rdoliee] B 282
01%) =02 vepdr) o] x Hele] dq'-& F2E-L Gram
oFd el Wjate] shatEA o] A vrebt e, 53] B
cereus, C. xerosis & S. aureusel W3te] 107~118 mm?|
inhibition zone2- R vl = dldepAgele LHE2 125
mg/disc®] Y& Fxelld Zhet sagEAE By e 500
mg/discell = 552 Gram oFA T3 959 Gram &40l
A 7hEE e A & e ol ool Bkl RS EEE
< odepAde]| B FEERY AR 2 R4 B2
T eSS el e 2REEE A F
FE-L 2000 mg/disc?] =& oAk 33 H 539
A WA nl okl ghrdtd S By oA e
FEEY 7 FAEHEY FEEdE 8 oE
ek Y HEoEE FEEXETER
= FEE o2 eyt en s
lo] s #A4& viepdos 7|22 Rael kA o
FE2E7 4 cAEEE 3R dAed 22 3
i Ehde] Ao ulE A E JeplE AlE gl

=
!

—l>

elelAq FE7 oAEHEY dFd

ZtAtel 2
o] EEE 20003 % Follsts sEdFEAN(FR
3144 2lshod A FH 912

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

= ¢

. Beuchat LR, Golden DA. 1989, Antimicrobials occuring nat

urally in foods. Food Technology 134 142,

. Sofos JN, Beuchat LR, Davidson PM, Johnson EA. 1998

Naturally occurring antimicrobials in foods. Regud Toxicol
Pharmacol 28 71 72.

. Kim IH. 1990. The status of Korean food additives production

usage and foreign countries. J Korean Soc Food Sci Nutr
190 519 529

. Tajima K, Tominaga S. 1985, Distary habits and gastroin

testinal cancers: a comparative case control study of stom
ach and large intestinal cancers in Nagova, Japan. Jfpn J
Cancer Fes 45 705 716.

. Perdigon G, Alvarez S, Rachid M, Aguero G, Gobbato N.

1995, Immune system stimulation by probiotics. J Dairy Sdai
78: 1597 1606.

. Cha BC, Lee HW, Choi MY. 1998. Antioxidative and antimi

crobial effects of nut species. Kor J Pharmcogn 290 28 34.

. Davidson PM, Post LS. 1983, Naturally occuring and mis

cellaneous food antimicrobials. In Aniimicrobialsin foods.
Branen AL, Davidson PM, eds. Marcel Dekken Inc., New
York. p 371

. Lewis R]. 1989. There regulatory status their use by the food

industry. In Feod additives handbook. Robert WD, ed.
Nostrand Reinhold. New York. p 3 27.

. Oh DH, Ham 53, Park BK, Ahn C, Yu JY. 1998, Antimicrobial

of natural medicinal herbs on the food microorganisms.
Korean J Food Sei Technol 300 957 963.

VanBeek TA, Vearpoarte R, Svendsen AB, Fokkens R. 1985.
Antimicrobially active alkaloids from Tabernaemontana chi
ppii. J Nat Prod 48 400 423.

Villar A, Mares M, Rios JL, Canton E, Gobernado M. 1987.
Antimicrobial activity of benzylisoquinoline alkaloids. Phar
mazie 420 248 250

Picman AK, Towers GHN. 1983, Antibacterial activity of
sesquiterpene lactones. Biochemical Systeratics and Ecology
11: 321 327.

Calzada ], Ciccio JF, Echandi G. 1980. Antimicrobial activity
of the heliangolide chromolaenide and related sesquiterpene
lactones. Phytochemistry 190 967 968.

Clark AM, El Feraly F3, Li W3, 1981. Antimicrohial activity
of phenolic constituents of Magnofia grandiflora 1. J Pharm
Sci 700 951 932.

Conner DE, Beuchat LR. 1984. Effects of essential oils from
plants on growth of food spoilage veasts. J Food Sa 49
429 434,

Aligiannis N, Kalpoutzakis E, Mitaku S, Chinou IB. 2001. Com
position and antimicrobial activity of the essential oils of
two Origanum species. J Agric Food Chem 490 4168 4179,
Tabanca N, Kirimer N, Demirei B, Demirci F, Baser KHC.
2001. Composition and antimicrobial activity of the essen
tial oils of Micromeria cristata subsp. phrvgia and the en
antiomeric distribution of borneol. J Agric Food Chem 49:
4300 4303.

Lee TB. 1979. Hiustrated Flora of Korea. Hyangmoonsa,
Seoul, Korea. p 252

Kim T]. 1996. Korean Resources Flants. Seoul National

1057



1058 FEZ VT

20.

21.

Z2.

Z3.

26.

University Press, Seoul, Korea. Vol 1, p 66.

Liu YL, Deng ZF. 1979. Investigation of the chemical con
stituents of the essential oil of Houttuynia cordata Thumb.
Acta Botanica Sinica 210 244 249,

Tutupali LV, Chaubal MG. 1975. Saururaceae. V. Compo
sition of essential oil from foliage of Houttuynia cordata and
chemosystematics of Saururaceae. J Nat Prod 38 92 9%.
Kwon HD, Cha IH, See W, Song JH, Park TH. 1996. An
timicrohial activity of wvolatile flavor components from
Houttuyria cordata Thumh. J Food Sci Nutr 10 208 213.
Choe KH, Kwon 3], Jung D53, Eum KD. 1988. A study on
chemical composition of Saururaceae growing in Korea (1)
On volatile constituents of Houttuynia cordata. by GC and
GC MS method. Analvtical Science 1' 57 61.

. Choe KH, Kwon 5], Lee KC. 1989. Chemical composition of

Saururaceae growing in Korea (3} On fatty adds and amino
acids of Houttuynia cordata and Saururaceae chinensis.
Analytical Science & Technology 20 285 292

. Prabstle A, Neszmely A, Jerkoveh G, Wagner H, Bauer R.

1994. Novel pyridine and 14 dihydropyridine alkaloids from
Houttuynia cordata. Natural Products Letters 40 235 240,
Choe KH, Kwon S], Jung DS. 1991. A study on chemical
composition of Saururaceae growing in Korea (4) On fla
vonoid constituents of Fouttuynia cordata. Analviical Science
& Technology 4 285 288

. Lee 5T, Lee YH, Choi Y], Shon GM, Lee HJ, Heo JS. 2002.

29.

30.

3L

32.

33.

34.

Comparision of quercetin and soluble tannin in Houttuynia
cordata Tane. according to growth stages and plant parts.
Korean J Medicinal Crop Sci 100 12 16.

. Kim KY, Chung DO, Chung H]J. 1997. Chemical composition

and antimicrobial activities of Houtiuvnia cordata Treone.
Korean J Food Sci Technol 290 400 406.

Lee JH, Jeong SI, You IS, Kim SK. 2001. The inhibitory
Effects of the methanol extract of Houttuyria cordata Trws.
against cadmium induced cytotoxicity (V). Kor J Pharma
cogn 32 61 67.

Kim QK. 2002. Protective effects of Houttuynia cordata
Trme on carbon tetrachloride incuced hepatotoxicity in rats.
Kor | Pharmacogn 33 324 331.

Bauer AW, Kirby WMM, Sherris JC, Turck M. 1966. Anti
hiotic susceptibility testing by a stanardized single disk
method. Am J Clin Pathol 450 493 496,

Gutfinger T. 1981. Polyphenols in olive oils. J Am Qif Chem
Soc b8 966 968.

Kong Y], Kang TS, Lee MK, Park BK, Oh DH. 2001. Anti
microbial and antioxidative activities of solvent fractions
of Quercus mongolica leal. J Korean Soc Food Sci Nutr
300 338 343

Lee KY. 1993. Antioxidants effects of phenolic compounds
isolated from defatted perilla seed flour. Kor J Food Sci
Technol 250 9 14.

(200349 69 9% A< 20034 949 204 A=)



