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AiuelE 471 SETAA AEE 20~30cm Zolg] =1
U2 E ARSI 2aA vuE Y] 52 AYE A2 vt
4 # T F%9 £2 FE3] 97A](Whatman No. 2)&
A7ElgeH, viyele BEs AEE 23em 272 AW &
A v Y ] Bl AU 10% wwe] ¥EE H
713 3 AgEe 18°CE FASEAN Ui, o1, 187049, 36
el 22} 12 % Asksied AHgsISATT,

g FE99 7HEA ¥ E(soluble solidye: FHFEA
(Hand refractometer, model N1, range : 0~35%, Atago, Japan)E
ARt oA 33 243 B BrixE JEMIPOH, g%
(turbidity)= spectrophotometer (V-550, Jasco, Japan)S ©|-8-8to
650 nmel| A 7838k} FBEE JepAIT

B AP AHgE #FE A RElTe=A vibrio
parahaemolyticus (ATCC 27969), Listeria monocytogenes (ATCC
15313), Salmonella enteritidis (KCCM 12021), Escherichia coli
(ATCC 43894), Staphylococcus aureus (ATCC 12800), Helicobacter
pylori (KCCM  41351), Campylobacter jejuni (ATCC 33291),
Clostridium perfringens (ATCC 13124) 2] 852, Fd o 24
Bifidobacterium longum (ATCC 15708), Lactobacillus bulgaricus
(ATCC 11842) 255 8310 T5E EG agar ¥R 3%
B AS}HA reinforced clostridial media (RCM, Difco)oll 4] 2433}
A7) % At

T AF A G L (agar) D A4 v o
ZARIAT. 34 Wik EG agar MR (Eiken, Tokyo)oll A1@F
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Table 1. Turbidity, solid content and pH change of dropwort extracts of different fermentation period

Fermentation period (month) Turbidity (OD) Solid content (Brix) pH
o NT* NT 4.58

1 0.25+0.003 14.6£0.05 344

6 0.59+0.031 29.2+0.30 336

18 0.87+0.009 30.0£0.01 322

36 0.56+0.0004 30.1240.12 335

Leaves of dropwort were fermented with same weight of water containing 10% (w/w) of sugar.

*Leaves of dropwort were ground and extracted with water.
PNT, Not tested

5 107 cellsiml JEZ platingdt & 27 5 mm9] paper
discs ¥ 02 umZ AT FZ9E 348t 10 pl loading
3tk €714 w)9kS anaerobic jar (BBL Co.)$} vacuum
desiccatorS ©]-8-315.27, 37°ColA 48A17F Wi & A& A
S &H(clear zone)®] 715 ZAKSHEATE HA Wl EG brothe]
02 um A, 34 F242 st 479 F-& 37°C,
24~48A13F W% F 600 nmoll X FBEE F7gst] MICE 2
gst3ict.

2] vy 48717+ 3 E- hemocytometerZ. &3 A3}
T, V. parahaemolyticus 2.5x10" cells/ml, L monocytogenes
1.7x10" cells/ml, S. enteritidis 2.5<107 cells/ml, E. coli 1.5x10%
cells/ml, S. aureus 1.5%108 cells/ml, H. pylori 3.0x10° cells/ml, C.
jejuni  5.5x10° cells/ml, C. perfringens 2.7X107 cells/ml, B.
longum 1.8x10° cells/ml, L. bulgaricus 9.5x107 cells/ml©] At

B-Glucoronidase B4 24 (6y2 0.1 M potasium phosphate buffer
(pH 6.8) 038 ml, 10 mM p-nitrophenyl-B-D-glucuronide 0.02 ml
2 A2 01 mE 37°ColAM 1583 ¥-&AIZ ¥ 05 N NaOH
29 05 mE 7RI 405 nmollM FREE 2331 AAE p
nitrophenol®] -8 &It Tryptophanase?] B4 Z@)re 02
ml¥ complete reagent [0.05 M potassium phosphate buffer (pH
6.8) 22.5 ml, pyridoxal phosphate 2.75 mg, EDTA 19.6 mg, BSA
10 mg, &4 87.5 ml], 0.02 M tryptophan 0.2 ml, 4% 0.1 ml
& 37°ColA} 307 WREAIZ] F color reagent (95% ethanol 94.8
ml, 36 N sulfuric acid 5.2 ml, dimethylaminobenaldehyde 147 g) 2
mi& 7F}AL 550 nmell M FREE FA351] B4E indole®] WS
AeEslct. A8 Aot} FAAZE SPSS (SPSS Inc. USA) ¥
A Z2aHE At BAER e 1 B BEast 18
HAZ HAIBIATH 791432 Duncan’s new multiple range test
£ o]&-3t Ak

AT anol fakte] EPAd 3] V)54 oz LA
A 1 N4, olF A4, A st T B5E BAE Y
A 4 Qe Aew HuET Slck). vve]e] BT guts
Q AE WEET Fo] thRE FRo}t fAk A5l dol 9
g LA RA], ofdf WA AIZPE g} giRRe] PR 18
£ ¥FERE), pH 55 ST 27 Table 17 22 AHE
AR 8= A= 189897HA] Azt wet 7 36

A FFH7L olFE E
DRG] Bl o] uf FHo & AoE A= pHY
Wz wdads WAl Alolzt Fout Y ol ARt
Wsle] wetA= & xfolE HolA| ¥ttt

ojuje] dado] YA vlAET ikt T S nXE
F3E agar plaedlr S8 A= Table 29 o] FajAlT
Foll= L monocytogenesSt C. perfringens®] gt 3] &1}7}
AdiFoE Aoy} gFE FafjdEe Aole Aol &
AoZ velgon, fodd B9 L bulgaricus’t AE B
o] WO} B. longum WA A3f&o] =LA ket A
Al A MICE ZAT 27 DAPRR Mo A Exte}l vheA|
YAE A= FUARE WAF 2 E AN A e
(Table 3), 3 Ao A= MICFe| Bld A& whd B
longum &} 7352 MICgke] 84 Zit}. f3lldol digh As)az
o] AL vjuelel A 77to] A4E FEES FL doEw
FHg 24 A5E AT + v A& Yo, B

Table 2. Effects of extract of fermented dropwort on the growth of
intestinal harmful or useful bacteria in agar plate (cm)

Fermentation period (month)
0 1 6 18 36

Vibrio parahaemolyricus  0.60 157 167 1.67 1.66
Listeria monocytogenes 054 106 106 134 1.06
Salmonella enteritidis 082 124 164 133 150
E. coli 0157 ND* 121 135 126 121
Staphylococcus aureus 045 144 14 136 162
Helicobacter pylori 08 078 14 144 126 126
Campylobacter jejuni 070 140 128 136 138
Clostridium perfringens ND 110 093 107 110
Bifidobacterium longum ND 090 1.00 096 1.00
Lactobacillus bulgaricus 085 224 210 250 210

Ten microliter of extracts of fermented dropwort were used for inhibi-
tion test. Each bacterium was cultivated on EG agar plate. Size (cm) of
clear zone was measured as inhibition of cell growth.

#ND, Not detected (clear zone below 0.40 cm)

Strains




360 Kyung-Ae Lee et al.

Table 3. MIC of extract of fermented dropwort on the growth of
intestinal harmful or useful bacteria in liquid cultivation (Ul/ml)

Fermentation period (month)

0 1 6 18 36

Vibrio parahaemolyticus 800 100 50 25 50
Listeria monocytogenes 400 100 50 50 50
Salmonella enteritidis ND* 400 200 100 100
E. coli 0157 ND 200 200 100 100
Staphylococcus aureus 800 100 50 25 25
Helicobacter pylori 08 NT® NT NT NT NT
Campylobacter jejuni 400 50 50 50 25
Clostridium perfringens ND 400 400 200 100
Bifidobacterium longum ND 800 800 800 800
Lactobacillus bulgaricus ND 200 200 100 100

Extracts of fermented dropwort were used for inhibition test. Each
bacterium was cultivated in EG broth and optical density at 600 nm
was measured before and after cultivation as inhibition of cell growth,
*ND, Not detected (MIC over 800 pl/ml)

"NT, Not tested.

Strains
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Fig. 1. Inhibitory effects of fermented dropwort extracts on [3-
glucoronidase activity Each value is expressed as Mean+SD in
triplicate experiments.
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Fig. 2. Inhibitory effects of fermented dropwort extracts on
tryptophanase activity Each value is expressed as MeanSD in
triplicate experiments.

7 B2 Hr oy, o]Boe %A19] polyphenoli 7t C.
perfringens 5 3 ATS AAS= WV Bifidobacterium %
a7 A4S £ 7 Ave 23129 2ol v 2HE
%ol 8Z% polyphenol 5 FE-E9] 8o F8R1Y A=
AEE A

] Aleto] A= B-glucoronidase™ benzopyrene 59 =
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glucoronidase®] A3 Clostridium % TN EoH YF- v
E A Mol X= AR Bifidobacterium 3 T AASH
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F Ho g BAo] e 7€t} sTh
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ABSTRACT : Effect of Extract of Fermented Dropwort on Intestinal Bacteria and Enzymes In Vitro
Kyung-Ae Lee', Moo-Sung Kim?, and Hong-Bum Cho* (‘Institute of Natural Sciences,
Yong In University, Yong In 449-714, Republic of Korea, R&D Center, Macrocare Tech. Ltd.,
Ochang 363-883, Republic of Korea, *Department of Biological Engineering, Seokyeong Uni-
versity, Seoul 136-704, Republic of Korea)

Effect of extract of fermented dropwort (Oenanthe stolonifera) on growth of intestinal harmful/useful bacteria
and enzyme activity were investigated in vitro. The extract showed strong inhibition on harmful microbes
including Vibrio and Salmonella, but mild inhibition on Bifidobacterium longum in both agar plate and liquid
cultivation. Minimum inhibitory concentration (MIC) value of B. longum was the highest among tested
microbes. Inhibition effect of fermented extract on harmful microbes increased according to fermentation
period. Extract of fermented dropwort showed inhibitory effects on activity of microbial -glucuronidase and
tryptophanase. The inhibitory effects were also proportional to fermentation period. As consequence, it is
assumed that the uptake of fermented dropwort might be useful for human intestinal health.



