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Abstract

This study was conducted to determine the antimicrobial effect of leaf, bark and xylem of 6 kinds of Quercus
spp. against food borne disease bacteria. All of the samples tested showed the antimicrobial effect against food
borne disease bacteria. Bacillus cereus, Listeria monocytogenes, and Staphylococcus aureus was more sensitive
than gram negative bacteria such as Salmonella typhimurium and Escerichia coli O157:H7, but no antimicrobial
activity was observed against yeast and molds. Based on antimicrobial activity for kinds of Quercus spp., the
antimicrobial activities of Quercus aliena Blume, Quercus mongolica Fisch, and Quercus dentata Thunb were
stronger than those of Quercus variebilis Blume, Quercus serrata Thunb, and Quercus acutissima Carruth.
In the meantime, the ethanol extract of Quercus spp. leaves showed the strongest antimicrobial activity compared
to that of bark and xylem. Especially, the ethanol extract of Quercus aliena Blume leaf showed the strongest
antimicrobial effect against foodborne disease bacteria among 6 kinds of Quercus spp.
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% &) Bacillus subtilis % Bacillus cereus} -2
Aol TA S v A Zol sl Fa shF @A o) 9}
3F9d o}, Ohara®l Hemingway(13)+& red oak9] T
ZAEM e, L 82 8.1%0l, 3

) eplcatechm

o &
2 im
R A

o
i
i

o g

o

ox K Ulo 2

& quercetin® 2 429 catechin®} =
1) gallocateching %3} 3 9] 2 catechin@} epicatechin
o] AR Helo] 2% A HPEE EAAcir R}
Mallea 5-(14)-2- evergreen oak ¥ 2.2 %8| 912 7% Epi-
coccum purpurascens®| WEr A AY A 2%9
Epicoccum purpurascens 3% %°] Trichophyton menta-
grophytes 2 Staphylococcus aureusdl] &84S vheh)
gt} #H, Kong $(15)2 A ZUF A9 oghg 25 E50]
S. aureus, B. cereus, Listeria monocytogenes, Salmonella
typhimurium & WA A Z5A ol ) slef 625~250
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& AA7] Q&) et B2 A, SA(eY) 3 2 B2
ZAAl 24 71(Samsung Electrics, CR-581W, Korea) & 4
sto] 150 mesh(Standard testing sieve, ITOH Co., Japan)®]]
e i & A B R AMgSt e A e 5
FR o7 5}%‘ WJE 5 "”\]7 flask ‘4401] 500g 2] A
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Table 1. List of Quercus spp. used for experiment

Korean
name

Botanical name Part used

Quercus aliena Blume. 23} leaves, bark, xylem

Quercus variebilis Blume. %ZJL}T "
Quercus dentata Thunb. o 7k "
Quercus serrata Thunb. ;a‘%“'}—r "
Quercus mongolica Fisch. A7 "

Quercus acutissima Carruth. A E]b}

= olssginh o o

ColgF - el

ok 23] ¥hB 2&3 5 7ebod At
rotary vacuum evaporator(Eyela N~
55, o) F BANEY T

70%% 7F8EaL 6417 F

N-series, Japan)& A}-2-3}¢]
Wyste] 4°Co] Aol Bjstua] Agde] Al&slsdc)

a3 Y FEE9 2y U MRXciEnt
i 7 Aol AFS-3F = koAl T2 Bacillus cereus

ATCC 9634, Listeria monocytogenes ATCC 19111, Lis-
teria monocytogenes scott A, Staphylococcus aureus ATCC
25923%F 18843l Escherichia coli O157:H7 933, Sal-
monella typhimurium ATCC 14028, Yersinia enterocolitica
ATCC 96105 A1-8-3tgd o.m & W= Candida utilis IFO 0589,
#3o|= Fusarium moniliform ATCC 1005228 7+7+ 2143}
Ach ARSR A F 2 B AFAM BEslagle v E
AF2-3}9 & Escherichia coli O157:H7 93342 v] =+ F4
ol & Al F-F et 2 E Eopdel Algstgict g, 1%
FATH ST A 2 dFH el A= w2 & tryp-
tic soy broth®} tryptic soy agar(Difco, USA), &% 4 3

o] & potato dextrose broth€} agar(Difco)wj 2| & z+zF A}
g3t9] o0 87 AL paper disk method S o] &-3ke] 2
AFsledth(15). =, tryptic soy agar ¥+ potato dextrose
agarth A1 & 121°Cell A 1587k AbF 7 o8& 50°C71#] 823}
o] A © F petri disholl 15 mLA 2338}0] £37471 3
Aufekgt ZHE Algl ol 0.1 mLE 3 el =)ol S48}
A3 =23tk 4 bR B9 olvh g 3%
il 4] = F % paper diskol} = 2 A 34 3 whn)
ol 8L % 35°C incubatorol| 4] 24 ~484) 7k &<t vl
o] disk ¥ 9] clear zone(mm)S& SA4ste] 73 -&
shodcth. gt WA AFEgel gk 2 A9 o wkg
Eo] ASANAHE dolrr] ¢)ste] - TSB |l
9] 271 %% 1x10° CFU/mL7} S| 22 A
Zatel 2 FEE5 2 mg/mL7} =7 37138 5, Bioscreen
C(Labsystems, FP-1100-C, Finland)Z 35°Cell 4] 247} ul]
okspml Al 72 W8-S 600 nmell A4 optical density(O.D.) Z*
o2 33 nhEsle] FA st}
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cereus ATCC 9634, L. monocytogenes ATCC 19111, L.
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Table 2. Antimicrobial activities of ethanol extracts from Quercus spp.
) Inhibition zone' (mm)
Botanical name Quercus Quercus Quercus Quercus Quercus Quercus
T e aliena variebilis dentata serrata mongolica acutissima
est organism , .
L ¥ x L B X L B X L B X L B X L B X
Bacillus cereus ATCC 9634 20 15 16 13 9 13 16 13 14 14 11 12 15 16 14 15 12 12
Listeria monocytogenes 19 15 12 11 9 10 16 14 16 13 10 11 17 16 14 14 10 14
ATCC 19111
L.isteria monocytogenes 19 11 11 12 10 11 14 13 15 5 9 1 15 14 15 14 11 15
scott A
Staphylococcus aureus 20 13 18 14 10 13 18 12 15 17 9 10 16 13 13 13 10 12
ATCC 25923
FEscherichia coli 13 11 10 9 9 9 13 11 16 9 9 9 1o 11 11 9 9 9
0157:H7 933
Salmonella typhimurium 12 14 10 10 9 9 17 10 13 10 9 10 13 12 11 13 9 10
ATCC 14028
Yersinia enterocolitica 14 12 13 g9 10 12 15 11 12 9 9 9 16 14 15 12 11 13
ATCC 9610
Candida utilist IFO 0589 ND” ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Fusarium moniliform ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ATCC 10052
"Two mg of ethanol extract was absorbed into paper disc ($8 mm) and the diameter (mm) of clear zone was measured.
Not detuted
YLt leaves, "Bt bark, 'X: xylem
Hal A3, W2 ATl e FERD L BFE L 23 Fo] /1A ¥ $4E vehilrh Kong S(15)2 4
AS veplich g T A S S typhimurium ATCC 2 ol o'ty FEE] AT o g FEERY
140283} Y. enterocolitica ATCC 961001 4] Zb3k w7k 18] 37 WA Al ZE Aol dsled dFFH o] Blzet A 7k 7}
A Fo} e pEuc) B GFEA S Jehih 20 @ ez wusigodtolela A AR A9 B
v} C utilis TFO 05892} F. moniform ATCC 10052¢]] o g} olg] 7}x] g7l Qo] wpa} ek7ke] o) 7} gl& Ao R
= RE 2R FIEF 22204 FFE S A o bzl Leest Shin(17)& L%}»}—‘%e} F3T A9 23}

cereus ATCC 96342} S. aureus ATCC 25923 o 3l 20 mm
2} clear zone& Vel 714 -2 dg@Ad o] vhelu gl o,
L. monocytogenesell sl A = 7zF7F 19 mme] SHdH S 1
of =olrt, 7 o] ag® Aol A L monocytogenes
ATCC 19111¢f e&ll 16 mme] clear zone®] el o™ E-2

o] e AAUFIE S aureus ATCC 259230 4] 18
mm, B. cereus ATCC 963494 16 mmE &2 3 &4l o]
byt

ARt E FEEZYFE Holof u
Rl iy e B i %7“:]"/}-“1"011* £ B. subtilisoll, 2%
Lo A 9=
nostoc mesenteroides 5 B. cereusdl| tslo] 7tz 347
o] 9145 Hwstel o, of AR L2 Ao} fAekd
o}, Kim# Park(18)2] = Zv}b-o] H-91 F5Zof W3t fi}

FAA AT %52 Klebsiella pneumoniae, 53 3

+ B. subtilis, Lactobacillus plantarum, Leuco-

&< B subtilis, K. pneumoniaett, 53 % 552 B. sub-
tilis, S. aureus, K. pneumoniae = Vibrio parahaemolyticus
ol a4 2t A AT} A et o e aEad S
o, 3, BAY 202 A ek Bak 2 Q7
3

2 FE2 deXszn

A 6% o olwhg =& %<l el A Bioscreen C&
e 3 2 24 S8 tryp-
£ FE5EE 2 mg/mlA AHrlsle §
w3 A5 Fig. 1ol 22 Jelggl
‘/} B. cereus A'TCC 9634l ol gt Al &4 s A3} &= ZHaht 5
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Bacillus cereus
Quercus spp. (leaf)

T

0.D. at 600 nm

0 2 4 & 8 10 12 14 16 18 20 22 24

Incubation time (hours)

Eshcheria coli 0157:H7
Querous spp. (leaf)

0O.D. at 600 nm

18 20 22 24

0 2 4 6 8 10 12 14 16

Incubation time (hours)

Listeria monocytogenes
Quercus spp. (leaf)

0.D. at 600 nm

Salmonella typhimuriun
Querous spp. (leaf)

0O.D. at 800 nm

0.5

18 20 22 24

] 2 4 6 8 10 12 14 16
incubation time (hours)

Fig. 1. Inhibitory effect of ethanol extracts (2 mg/mL) of Quercus spp. leaf against foodborne bacteria.
—O— control, —(0— Q. aliena, —8— Q. variebilis, —C— Q. dentata, —€— Q. serrata, —— . mongolica, —A— @. acutissima.
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% Fig. 29 7p7 Vel sde). B. cereus ATCC 9634 o &
A& A B AT olghg FEE0] 16417 53t A
& At o Ay oeg 25 2447 o}
WA= FE5L 6412 5] 27 S-S A3kl et. Lo mono-
coytogenes ATCC 19111 it ASA Y &= 23+
o AT 2EFo] vhE Fol v¥]3le] A& 2rl o 7]
o FE coli O157:H7 9333} S. typhimurium ATCC 14028
Foll dall A= Ay 659 %% 2% controlel] B]ho]
74 A 22 el 3k, B e A Sujuc)
gaHo] fAstAY o B A S Jehl A th(data not
shown). ¥ Q3¢A 5} 15843 ofA 45 o thly=
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Lot g ol Blal ofAd el dishe] o] Zbat A
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)
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Samonella typhimurium
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Listeria monocytogenes
Quercus spp. (bark)
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Incubation time (hours)
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2 4 6 8 10 12 t4 186
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Fig. 2. Inhibitory effect of ethanol extract (2 mg/mL) of Quercus spp. bark against foodborne bacteria.

—O— control, -} Q. aliena, —M— Q. variebilis, —0— Q. dentata, —®— Q. serrata, —/— . mongolica, —A— . acutissima.
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Fig. 3. Inhibitory effect of the ethanol extract of Quercus aliena leaf at different concentrations against foodborne bacteria.
—O— control, {1 2 mg/mL, -8 1 mg/mL, —~— 500 pg/mL, —A— 250 ug/ml..
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