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Abstract

Eighteen kinds of medicinai edible herbs, which are nontoxic and has been widely used in tradilional folk
medicine, were extracted and antimicrobial activily of the exlracts was investigated against various foodborne
pathogens or food poisoning microorganisms. Among them, the ethanol extract of Quercus mongolica showed
the strongest antimicrobial activities against Gram postive and Gram negative bacleria and followed by Quercus
aliena and Quercus dentata, respectively. Thus, further study was conducted to determine the antimicrobial
activity of Quercus species exiracts. The planis were extracted with ethanol, mecthanol and water, respectively.
The ethanol, methanol, and waler extracts of Quercus mongolica leal showed 10~21 mm inhibilion zone against
Gram postive and Gram negative bacteria at two thousand Ug per disc, but little antimicrobial activity was ob-
served against fungi and yeast. The minimal inhibitory concentrations (MIC) of Lhe ethanol extract of Quercus
mongolica leaf was 250 Rg/mL against Racillus cereus, Salmonella typhimurium, and Pseudomonas aeruginoesa
and 62.5~125 pg/mi. against Staphylococcus aureus and Listeria monocytogenes, respectively.

Key words: medicinal herhs, antimicrobial activity, mummal inhibitory concentrations, Quercus mongolica leal
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Table 1. List of planis used for experiment

Korean Part
name used

Botarical name

Quercus mongolica Tisch, il
Quercys alienm Blume. 2 "
g
-

Quercus dentata Thunb, i "
Ulmus parvifolia Jaca. - !
Lithospermum ervthothizon S.et?. A "
Rose dauvrten Pall. A4 g
Canavalia gladiata DC. EAR "
Leonurus sibiricus 1. AR i

uh "

Thufa orientails L.
Crateegus pinnatifida Bunge.
Angelica tenmssing Nakai,

b e o
[

Artemisia capiliaris Thunb. 213145 i
Morus olba Linne. BT "
Kalopanax pictum Nalkai, i "
Epimedium koreanum Nakai. Ak ] 2 d
Houttuynia cordatq Thumb. o] A 2 “
Rehmuanma glutinosa Libos e Root
Pore cocos Wolf. W8 Fruit hody
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Table 2. List of tesl micreorganisms and media used for
antimicrobial experiment

Microorganisms Media

Gram posilive bactetia
Bacilfus subiilis ATCC 6633
Bacillus cereus ATCC 9634
Seaphvlacoccus aurens ATCC 25923
Listeria monocytogenes ATCC 19111
Listeria monocviogenes ATCC 43256
Listeria monocyrogenes ATCC 15313 Tryplic soy broth
Listeria monocviogenes ELM and agar
Listeria monocytogenes FF27 (Dulco, TTS.A)
Listeria monocylogenes FF069
Listeria monocyiogenes TY4
Listeria monocytogenes Y16
Listertq monocyragenes Scoll A

Gram negative bacteria
Salmonella typhimurium ATCC 14028
Escherichia coli Q157 H7 0019
Escherichia coli Q157 H7 933
Escherichia coll QO127HT7 ATCC 25922
Pseudomonas gerugmosa ATCC 27853

Tryptic soy broth
and agar

Yeast
Candrda ulilis 1O (589 YM broth and apar
Mald (Difco. US.AL

Rhizopus javanicus IFO 5441 ¥YM broth and agar
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Table 3. Aniimicrobial activities of ethanol extracls from plants

Test organisms

Inhibition zone (mm)”

B subtilis S auretis

L. monocytogenes 5. tvphiraurim E coli

P aerugmosa

Botanical name ATCC 6633 ATCC 25923  ATCC 18111 ATCC 14028 0O1R7H7 0019 ATCC 2785
Quercus mongolica Fisch. 18 18 2] 17 15 17
Guercus aliena Blume 16 16 19 17 13 16
Quercus dentafa Thunb 16 14 16 17 13 10
Ulmus parvifolia Jacq. 13 10 9 85 9 ND
Lithospermum ervtholfnzon S etZ. ND ND 9 WD ND 8
Rose dauvrica Pall. 11 9 85 9 9 10
Canavalia gladiala DC. 12 9 10 9 9 14
Leonurus sibiricus L. 9 ND 85 WD ND ND
Thuya orientalis L. 10 13 11 ND 12 g
Crataegus pinnatifida Bunge 11 85 10 9 10 10
Angelica tennissima Nakal. ND ND ND ND ND 8.5
Artemisia captilaris Thunb. 10 85 9 ND 9 10
Morus alba Linne g9 ND 9 ND ND 85
Koalopanax pictirm Wakal. ND ND 95 ND ND WD
Epimedivum koregnum Naka, ND ND MDD ND ND ND
Houthuyria cordata Thumb. 10 85 ND ND WD ND
Rehmarmia glutinosa Libos ND ND I ND ND 105
Poria cocos Woll. ND ND NI ND ND ND

YIwo thousand g of ethanol exiract was absorbed mto paper disk (8 mm, diameter) and the diameler (mm) of clear zone was

measured
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Table 4. Antimicrobial activities of waler exlracts from
Guercus species

o FE R A-F!

Table 6. Anlimicrobial activilies ol methanol extracts (rom
GQuercus species

Intubition zone!' (mm;}

Q Q &
miorgolion alierna dericla

Test plants
Microorgamsms

Gram positive bacteria

Buacillus subtilis ATCC 6633 17 17 12
Bacilius cereus ATCC 9634 14 13 13
Staphylococcus aureus ATCC 25823 18 18 14
Listeria monocytogenes ATCC 19111 20 18 14
Listeria monocytogenes ATCC 43256 20 17 13

Gram negative bacteria
Salmonello typhumurivr ATCC 14028 14 14 10

Fscherichia coli O187-H7 0019 16 11 10

Irscherichia coli O15T7H7 933 13 11 10

Psevdomonns aerugnosa ATCC 27833 16 14 13
Yeast

Ciandida wtilis TFO 0585 ND’  ND ND
Mold

Rhrzopus jauanicus [FO 5441 ND ND ND

"Two thousand bg of water extract was absorbed into paper
disc (#8 mm) and the diameter (mmn) of clear zone was

_measured.

"Not detected,

Table 5. Antimicrobial aclivilies of ethanol extracls from
Quercus species

Inhibilion zone™ {mm)

) o) Q

rongolian aliena dentala

Test plants
Microorganisms

Gram positive bacteria
Bacillus subtiis ATCC 6633 18 18 16
Bacilius cereus ATCC 9634 16 13 12
Staplvlacoceus aureus ATCOC 25923 18 16 14
Lisiena monocytogenes ATCC 19111 21 19 16
Listeria monocviogenes ATCC 43256 20 18 16
Gram negative bacteria
Saimenella fyphirrivm ATCC 14028 17 17 17
Escherichia coli Q157H7 0019 12 13 12
FEscherichia coli Q1577 933 13 10 10
Peeudomonas aeruginosa ATCC 273653 15 11 10
Yeasl

Candida wtilis TFO 0589 9 9 ND
Mold ‘
Rhizopus javanicus TFQ 5441 ND¥ ND WND

"Two thousand g ot water extract was absorhed mto paper
disc (@8 mm) and the diameter (mm) of clear zone was
measured,

ot detected

- “9%
Hopulaste] & off o3 chefsiw 2 g2 vehigl
oh SR R mE BERE FAD A T u
2k Apol7} slsio, el BrE > B o ahg gl gle), w3l
Foll uh g 2 T el nhe) ohang Aol g
AP E o2 vehgh

s
A
o
o,

Inhibition zone'' (mm)

8 Q @
miovigolion alier derlata

Test plants
Microorganisms

Gram positive baclera
Bacillus subtilis ATCC 6633 17 15 11
Bacilius cereus ATCC 9634 13 11 11
Staphylococcus aurens ATCC 25523 18 15 15
Listeria monocyiogenes ATCC 19111 18 17 17
Listeriq mwiocyiogenes ATCC 13256 19 17 156
Gram negative bacteria
Salmenella fvphimurivm ATCC 14028 17 17 13

Escherichia coti Q157117 0019 15 13 14

Hscherichio coli Q107.HT §33 12 10 10

Fseudomonas aeruginosa ATCC 27853 16 15 13
Yeast

Candida uttlis IFG 0589 ND* 5 ND
Mold

FRhizopus javamcus 100 5441 ND ND  ND

DUTwo thousand g of warer exiract was absorbed into paper
disc (@8 mm) and the diameler (mm? of clear zone was
measured

“Not detected.
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Table 7. Minimal inhibition concentralions of extracls from
Quercus mongolica leaf

MIC” (ng/mL)
Microorgamsms' Water Ethanol Methanc]
exE. ext, ext.
Bocilius cereus ATCC 9634 500 250 500

Staphyvlococeus aureus ATCC 25923 125 125 125
Listeria monocytogenes ATCC 19111 125 625 62.5
Listeria monocytogenes ATCC 43956 250 825 500
Listeria monocytogenes ATCC 16313 625 625 125

Listeria monocytogenes ELM 625 625 125
Listeria monocytogenes T027 625 62h8 625
Listeria monocvtogenes F3060 625 625 250
Listernta monocyvtogenes TY4 500 125 125
Listernna monocytogenes TY16 250 125 260
Listeria monooytogenes  Scott A 125 625 125
Salmenella typlururm ATCC 14028 250 250 250
Escherichia coli 0157 H7 0019 500 500 300
Escherichia coli O157TH7 933 =500 >500 >500

Escherichia coli Q197 H7 ATCC 25922 >500  >500 =500

Pseudomongs aeruginosa ATCC 27863 250 250 250
VFinal cell concentration for each bacterium was approximately
1%10° CFU/mL.

?The MIC represenis the concentration of minimal nhiition
that showed no growth after 24 hrs incubation.
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