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Antimicrobial Activity of Saururus chinensis Baill Extract

Koh Mu Seok

Dept. Home Economics Education, Chonnam University, Gwangju 500-757, Korea

Abstract

In order to develop natural food preservatives, the ethanol and water extracts of the Saururus chinensis Baill
were prepared. Antimicrobial activity was examined against 10 kinds of harmful microorganisms. The ethanol
and water extracts showed the most active antimicrobial activity against B. subtilis and E. coli. The ethanol
extract showed stronger antimicrobial activity than that of the water extract. However, the extracts did not
show any antimicrobial activity against lactic acid bacteria and yeast. The minimum inhibitory concentrations
(MIC) of ethanol extracts against B. subtilis and E. coli were 5 to 10 mg/mL, respectively. Antimicrobial activity
of the ethanol extract was not destroyed at 40~120°C and pH 3~11. The ethanol extract was fractionated in
the order of hexane, diethyl ether, ethyl acetate, and water fractions. The highest antimicrobial activity was

found in the diethyl ether fraction.
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Bi3do|t) Az o B We) 39 %] YA = YRE
9] 2~3%2] Yo| F Mok 3 3o A xely R ETH1-4).
Az 32 k802 o] &5 glov) A FERA o] &
7VeAd el Av Fadd A o] 28t Zol A YER o] &
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A4l & (Saururus chinensis Baill) 3329 3734 1099

Xﬂ"ﬂ A AL A F sk AR F YAt
ARg-3k o,

ALBTFE Y X

A3 FF= Table 1ol viebd vle} o] AubAl# 65
(a2 3FT 2R E 3B AT 2% Y AR
25-& AA sk ol F A5 A = UdnkAF-2 Nutrient broth
(Difco Laboratories Detroit Co., Michigan, USA)$} agar, &
Abd-2- lactobacillus MRS broth(Difco Laboratories Detroit
Co., Michigan, USA)®} agar, & 2+ YM broth(DifcoLa-
boratories Detroit Co., Michigan, USA)¢} agar Wi A & z+7}
AL-g-shd ok

2 FEE7 ogtg FE29 M=

Al ze] o3 £719) B FEEE A8 1keoll 3L 57

4 7}7} 7}8}¢] homogenizer® 5% v g o}-&, Ab-2-o) 4]
2447 Tt 2 AEAA 14 FF31a, A FHF3LE
7hste] Fd3 wEoR 23 353 F &Y BF 44
(Whatman No.2)Z «J#-3}¢lt}. o] o9& rotary vacuum
evaporator(Buchi RE 121, Switzerland) 2 50°C 4~&-A}of| 4
Azt 553 42 A2 FEES IR FER
441?5}"4 AHg-3kdh Ao Q13 279 AR E 52 E

2 A8 1kgoll =& (FA 96%) 3LE 713t E5E 57

%—%l‘?l‘ by 0 2 13}, 22} &35t o 73} vh-& of )& 50°
T84l < 100 mL2 3jA3st 5% F FFF1L
7vete] A E3ta, 4°C YA A 2443 A& oS-
13,000 x g2 2 30% YA4%¥el(24 M, Rotor type A8, MSE
Scientific Co., Sussex, UK)3}o] A AH XA & 2§] s
Halo] Az} vl 84 E -GG F53E
HZ & FEFES PR 552 345 A]-S-zs}giu}

E7|2 g3l AR

ot S

spqped X

Slantel] wjek®l Zb7+o) g 1w o] & # 4l 10 mL broth
o] FAE AAwfA] o AFea A7 7] KA LAA
18~24A 7t4 33] AluF3t F- 3384 A FaF2 AHE
st 74 AP HawA = zhzte) AemA 2 H2F

g 7] 28 ¥l x| Z petri dishell 15 mL¥ #3533l $314]7]
i, F2& A E 27 5 mly AF el EFste] DFF

Table 1. Microorganisms used for antimicrobial activity test

Bacillus cereus ATCC 27348

Bacillus subtilis ATCC 9372
Staphylococcus aureus ATCC 13301
Escherichia coli ATCC 15489
Salmonella Typhimurium ATCC 14028

Gram positive
bacteria

Gram negative

bacteria Pseudomonas fluorescens ATCC 11250
Lactic acid Lactobacillus plantarum ATCC 8014
bacteria Leuconostoc mesenteroides IFO 12060
Yeast Saccharomyces cerevisiae IFO 1950

Hansenula anomala KCCM 11473

F 45°C FEAANA B AJFNEdMATR o
et vEEo] FFEE 660 nmol A FF =7} 0.30] HA
3 galetel) 0.1 mLE FFH o2 shsted & £33 §- 715
£ iR Yol FF3 FH n2A SHAA 25 FHET HH
) 2] S vHEo] ARSStTh A F 2] FE2EL| ¥
g 8L g u)x) g4k (disc plate method) 2.2 &34
3193 TH29,30). =, 43 719 %55 0.45 0m membrane
filter(Millipore Co., USA)Z oJ3}s} 1 A| 73 o Had
filter paper disc(8 mm, Toyo Seisakusho, Japan)ell 9A &
A FFAF, *’?‘*% Sl & A3 A7 AP S H
Wiz ol ol WAAF| L 4°C YA ol A 147 F< W
2 stct FagAd-e ko] 4 ASAL &, AUk
37°Coll A HAkg 3 R 2E 30°Coll A 24417 &<t wif okt o}
£ paper disc(8 mm, Toyo Seisakusho, Japan) ¥ ¢ clear
=45l Qs FE2E HaAdEE
(minimum inhibitory concentration, MIC)+= Y A vl %] 3] A
4 (broth dillution method) &2 & %9 3.3 ¥ ko] 1
AujA o} FdFT o AT AAAE F4) 3o
FdE AL 0.1 mLA HF3l2 ZH7he] F A A8 2o
A 484 7F wlj 2¥&r t}-& Spectrophotometer(Shimadzu UV-
160, Kyoto, Japan)Z ©]-8-38}t¢] 660 nmoll A F4 LS =3
slo] F&Alo] Yela 42 FrE ZAA 8 oH(31,32).

zone A7 &

olete £589 SZo| WE ol FAT S
71| ojxle @
Az Qo) ke F2E0) BEE FRRH AAL

A A) A& o] &3t SA stk F, 7H2be] T A5l
714l E49 85 mL broth wiA] o} A (FgAd5E
TN L B FEEE 660 nmell A F3x7}0.30] =
A FdEN) 05mLE AEFS L A% oS FE2ES
membrane filter2 33} 3 Al #3te] 7.3 F2o jhako] Z+
7+ 15,25, 5, 105} 20 mg/mLe} Fx7} 522 243 ot
€3 %%T% 1 mL 7}3}ed Zp7pe] o 28 A {2 2ol 4] 484]
7} Zob wiokslA AAH R F 2AEE 660 nmollA F
FEE SAINACY. ARE FEEC] dFFTA7] viX =

2 F Sl @#% 85 mL brothell A1& < 05
mLE 7}sto] Zhzbe] & 24 A {2 2ol 4 84|17} ulj oF3}o]
N pFA 7o 2R A7) ohf, T & A Ee] i
4 2R3 SAd3A EA s

0%

2Zxiol d 9 pH otHM =H

'Eé;l == =
Al ze] 228 F JFHAHEAL] o kAL A
PO o' FEES 40~100°C7HA = 10°CH A 2. & Zhzt
1A17F B9t A A8l 120°Cell A& 158 ek dAZd 3
hET9} o] FHA A FAH o R ASFe] A EE A
glod vl wald o =3 pH A AN E ete 2252
QA FASIGEF S 2 pH 3~ 11744 2485 F 4204

1A ZE 2 8 o, 2 105 24 pHE T3AAM 4 A A
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Table 2. Antimicrobial activities of ethanol and water ex-
tracts of Saururus chinensis Baill against harmful microor-
ganisms

Clear zone on plate (mm)

Ethanol extract Water extract

Strain

(4.3 mg/disc) (4.3 mg/disc)

Leaf Stem Leaf Stem
B. cereus 13 13 11 11
B. subtilis 14 13 12 13
S. aureus 12 12 10 10
E. coli 13 14 14 13
S. Typhimurium 11 12 11 12
P. fluorescens 12 12 9 10
L. plantarum - - - -
L. mesenteroides - - - -
S. cerevisiae - - - -
H. anomala - - - -
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FBAo] o iz ol Kim $(9)& oA gk
228 2 2R E ZA 2% TN B. subtilis
o} M. luteus®) a8 o] ¥z, A9 3L Igtiy
o] £ Ay AR ANz} fAR Aol E 2
52 Ao e FEEHT FFIAAHLS LE FFo|
A d3E o A Hebged, A s 200 ¢ 22e
TREAE FHT AES Aoz deE 550
ZE v)gte] 8Ae] E9hotx 3k ch(7,11,12). Ab 2
F2ELS HAATH AR = RS FEENA e Bt
ZHA 2 &dgAd o] viehdA] edgkom, vt A1 E(13)
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Fig. 1. Fractionation of ethanol extracts from Saururus chinensis Baill.
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Table 2. Antimicrobial activities of ethanol and water ex-
tracts of Saururus chinensis Baill against harmful microor-
ganisms

Clear zone on plate (mm)

Ethanol extract Water extract

Strain (4.3 mg/disc) (4.3 mg/disc)

Leaf Stem Leaf Stem

B. cereus 13 13 11 11
B. subtilis 14 13 12 13
S. aureus 12 12 10 10
E. coli 13 14 14 13
S. Typhimurium 11 12 11 12
P. fluorescens 12 12 9 10
L. plantarum - - - -
L. mesenteroides - - - -
S. cerevisiae - - - -
H. anomala - - - -
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Fig. 1. Fractionation of ethanol extracts from Saururus chinensis Baill.
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'gig. 3. Effect of ethanol extract from Saururus chinensis
‘ 3aill on the growth of Escherichia coli ATCC 15489 at 37°C.
‘Symbols shown in Fig. 2.

glycan® B3 3HE 28-S 87] dFoleta A4 Fig.
404 Abil % oek-g 2EE-of oig HAFQ L mesen-
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Fig. 4. Effect of ethanol extract from Saururus chinensis
Baill on the growth of Leuconostoc mesenteroides IFO 12060
at 30°C.

Symbols shown in Fig. 2.
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Fig. 5. Effect of ethanol extract from Saururus chinensis
Baill on the growth of Saccharomyces cerevisiae IFO 1950
at 30°C.

Symbols shown in Fig. 2.
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Aeixo| ofet2 FEE0| i SA7|of olX= I
% FZEo] U5 F2]719] @3 el vl
33k 2A3sl7] YalA 37°ClA 8AIZY vkt F AbY
< ryz Rl 23T A3E Fig
t}. Fig. 69] 23X dQl S aureus 7%
AR 7k A 8A 77 A FAFsld oL, L o]
garstA 22159t 847k Aol 25 mg/mL~20 mg/
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Fig. 6. Growth inhibition of Staphylococcus aureus ATCC
13301 by the ethanol extract on logarithmic growth phase

at 37°C.
Symbols shown in Fig. 2.
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Fig. 7. Growth inhibition of Escherichia coli ATCC 15489

by the ethanol extract to logarithmic growth phase at 37°C.
Symbols shown in Fig. 2.

mL $E9] Ahx o ehE 22 EE F431 4 o 2T
H|8}e] FFE 2] 0] GAIE % 20, 25 mg/mL o] A4 FE o A]
£ ¥ 9 2ol A9 9l Fig. 79 1%‘%@%“
E coli®] 7% At x detg 3259 557} 271
vl Aoz FEao] s = A Byl Mé}ol +
FF 5 QAFE oA F54 A dado] vebd 7
o wol Az ot FEEA THH FTA ¥4 2
o) QA NS B Gle-E & 4 ek 23] e

2222 1247 44171 B. cereusTl W3t 05 mg/
mL F7FA ol FAZE A A413] QA= 7] A 2Fshed 6A]7F o] F

ol Z7FA=Ec Uottha st = (1)), FAEF= A
Wz g} g pZa] ) vlR)e Fke] o] & B¢ et

Aux oelg 2589 @ 9Ny
Awjze) A3} F7) ke 2229 9 AL SHT

A= Table 49F 2t} 100°CoN A 147 A x)2) o) 2l s 4]
2%k FQ B cereust A E A3 £7]9] —’F%%ql/ﬂ
Agze] A& Zo)7) 130 mmE HETF gk, 1%
4] E. coli®] A7} £719) FEEl A= A53 X]—E—"]
Z+z+ 13.0 mm, 135 mmE )27} vl =8t ojats} 2
o} F FFo A& A7/ HETF & Ao/t fle AL
2 0| Fo] Az Erg FEE g e T
A EAE doll w$ AZ Aoz AR

HuE ofletg FEE9 pH EY

Ablz o] 3 £7)9] ¥t FEE §4F ST EA
E29) pH St A& SA T Ao+ Table 59 2o}, 13
479 B. cereust 4 7] oA¥t-g FFE A pH3~11

742 9, Z7) el A4 125 mm~13.0 mmE 279} FAbsle
oo AT E coli®] A5 23U TEL B ce-
reusst 722 73 ¥o1ich pH 3~ 1174A ol A} F FF2) A&
o] x| go] ul &1} v LEhA ehd AL Az oe-g

Table 4. Effect of temperature treatment on antimicrobial activities of ethanol extract against B.cereus and E. coli

Clear zone on plate (mm)”

Strain : Temperature (°C) (4.3 mg/disc)
Control
40 60 80 100 120
B. cereus L? 13.0 13.0 13.0 13.0 13.0 125
- g¥ 13.0 13.0 13.0 13.0 13.0 13.0
E coli L 13.0 13.0 13.0 13.0 13.0 13.0
- € S 14.0 14.0 14.0 14.0 135 135

Yin diameter (mm).
DL: leaves of Saururus chinensis Baill.
93: stems of Saururus chinensis Baill.

Ethanol extract was heated for 60 min at 40~100°C and heated for 15 min at 120°C.

Table 5. Effect of pH treatment on antimicrobial activities of ethanol extract against B.cereus and E. coli

Clear zone on plate (mm)”

Strai . i
rain Control pH (4.3 mg/disc)
3 5 7 9 11
B cereus L? 13.0 125 13.0 13.0 130 130
: g¥ 130 125 13.0 130 13.0 130
£ coli L 13.0 13.0 125 130 130 130
: S 14.0 135 14.0 14.0 14.0 135

. R

in diameter (mm).

'Z)LZ leaves of Saururus chinensis Baill.
¥3: stems of Saururus chinensis Baill.

The ethanol extract was adjusted to pH 3~11 for 60 min at room temperature.
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Table 6. Antimicrobial activity of solvent fractions of ethanol extracts from Saururus chinensis Baill against harmful

microorganisms
Clear zone on plate (mm)” (4.3 mg/disc)

Strain n-Hexane Diethyl ether Ethyl acetate Water

L2 g% L S L S L S
B. cereus 11 11 17 16 10 10 11 11
B. subtilis 11 11 11 11 9 9 10 10
S. aureus 10 10 12 11 9 9 10 10
E. coli 10 11 18 18 11 11 1 12
S. Typhimurium 11 10- 10 10 9 9 9 9
P. fluorescens 10 10 9 9 9 9 10 10
L. plantarum - - - - - - - -
L. mesenteroides - - - - - - - -
S. cerevisiae 9 9 9 10 9 9 9
H. anomala 9 9 10 10 9 9 9 9

Yin diameter (mm).

21 leaves of Saururus chinensis Baill.
93: stems of Saururus chinensis Baill.
“clear zone.

FEEd 52 FFAde] Aata BFdge] 2704 =
A& o2 A5 AR AR o] = Az &
Sl o] A 2(7) B A 8Q 25(11), 2L12)o) -3 3
TFAEA-] 4 2 pHel kA A FAKE Asfo)r).

Al ofletg &2 2EE gxan

A xe) 3} 27)9) RE 2EES FA o) g} 4
g £33 59 784S A3 2= Table 63 7l
i 23 8o FFRA F A9 Fr)olM 23 2 E
A BT 23T A8 A Fe} 10~11 mm

E ey Habgd e dFEAde] Jehdx] kgken
ERANAEImmE Vebdth olel 2 B8 Ee e 453
2} A& B cereus’t 16~17 mm, E. coli7} 18 mmZ ¥38
E F AsdAzZnst A 24 debdoh el AHel B
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bl
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E FEEA g8 o] 71 =4 e
kA< B. subtilis?} 18-S E. colio]l Q.2
2F2E Afde EFEERY AL LE
Tl A 2 o A Jebgoh Az qgE 255
3 2GR TH 1FS T A oA 8 EE 5~10 mg/
mL2 2 vtelton, HAER &R E 20 mg/mL ©|3te] F
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mg/mL o] 42| FXell A #F2]0] FA A A=) 2
A A2 e 8 FEE $E0) SV ve) 3
Aol 2718l 2, 15 mg/mL © 819} A FEdM e F5F
Ao 8A12AR] A H 7} L F A Zke] F el ot} &
A stA FEAjo] Zrhstgth o ¥he & Eo] 5 F4]7)
o Bl X 3= Q8L S aureus, E. coli®] 735 W=7l v} 3}
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