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Abstract

Certain parts of 36 kinds of plant were extracted by 75% ethanol and water. The extracts were
tested their microbial inhibition activities against several food spoilage microorganisms, Bacillus subtilis,
Lactobacillus plantarum, Leuconostoc mesenteroides, Pseudomonas fluovescens, Bacillus cereus and Saccha-
romyces cerevisiae. The ethanol extract of amur cork was shown inhibitory effect on all 6 species
of the microorganisms tested. Chinese pepper, sesame cake, gromwell and oak were on 5 species
except S. cerevisiage or P. fluorescens and bamboo leaves, lycopi herba, paulownia and rigida were on
4 species. In general amur cork exhibited the strongest inhibition with a few exceptions on certain
species. By disc diffusion method, the ethanol extract of leaf mustard showed the highest inhibition
effect on B. subtilis, amur cork on L. plantarum, L. mesenteroides and B. cereus, and amur cork and
gallnut on P. fluorescens. Mostly the ethanol extracts in comparison with water extracts showed higher
inhibition in most of plants but a few exhibited higher in water extracts.

Key words : natural antimicrobial, food spoilage microorganisms

AN B
Aze] s 9 WAL F2 ojgsel s Ao}
), o] % WA S8 4E JTYH RERE A
ot A7) AR Awatn o), Byl
RERE B34 PHEST 2 PHAe] AL 9l
oo, 22 2ulAEe] AHET Zddl g AFS
AME ATRE FHES AHEE 9 4 e @ AR

sl Alolc.

AR RER R AFAFE] Hel A8 A slx, T2
AgHez A4E3 glon) HAE Folm Al 3

A EA] EAsln, 2 ARE ol oiFt ATt
FAEHGY, dAx A AL G A E e
o] &oll W& A-7rt gbslA Asisw gty o)ed
A7AF A A EALT T 712t 4A5] B A A
glow, Tl AAR o v Aol 3F3 conalbumin,
avidin, lysozyme“ %3} lactoferring $fol| EAlste
GAEN 2 SAFAdE JlAE o odeld gich
Succinic, malic, tartaric, benzoic acide HdEol| 3t
e Ao g wEo] B olv|mibe o] &-& A

z

Corresponding author . Dong-Hwa Shin, Department of
Food Science and Technology, Chonbuk National Univer-
sity, Dukjin-Dong, Chonju, Chonbuk 560-756, Korea

200

Al

B2A F4 QAL VE Gelith £%oR F
o) 2ol §37 watl 12~ 1878 Aake 7}
oA FFYBAL FAADNY SeeblA
o) Agehe FARSE AFFTL ofe el AR
Frho] delA edl, FEHEE ARE Aol
9 AP WoR, A gl A AL ohE3
Swoleh, wal, Mo ATFE HH) Fo| AHARo
4% oo ggel FFANI} ool B0 9l
o Aeplel o3 Ede e WIE delA go
o9 o3 po) QLAlol AsHE 7B NFFe) oAl
sowe] e Q7o) S

B oATol i oFgAER SN gy wE 4
Fast oo} dlzRel el AFl A 1
bago) strg Mebd % AFL ez HuH

NE=
F woul g a3 FEde AAst AANE

4

g

)

d
-~

o oot

2 o2

=1

ES
O

=

A)
Al

MEBEAY FF54e PESch
Mz ook
=
2 oAgA SR AFY ARRY AES A
A Eo gelrt g B 44N A% R 2
RAFEEA Table 13 & ¥915 Abgsteleh o5
NRE AzsAL AAE TR AR chaE ¥



e

@ B3y 84

Table 1. List of plants used for antimicrobial experiments
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Plant Botanical source Plant part
Amur cork Phellodendron amurense Bark
Bamboo Bambusaceae Leaves
Chestnut Castanea crenata Inner skin
Chinese pepper Zanthoxylum piperitum Seeds

Citron Citrus junos Seeds

Clove Eugenia oaryophyllus Seeds
Dandelion Taraxacum platyoarpum Leaves
Defatted Ricebran Oryza sativa Cake

Elm Ulmus davidiana var. japonica Bark & roots
Garlic Allium satium var. pekinense Bulb

Ginkgo Ginkgo biloba Leaves
Gromwell Tithospermum erythohzon Root

Gingili Seamun indicum Cake
Hedysarum Astragalus membranaceus Root
Kalopanax Kalopanax pictum var. typictum Bark & leaves
Korean Lettuce Ixeris Sonchifolia Leaves
Lettuce Ixeris dentata Leaves
Lycopi Herba Lycopus lucidus Leaves
Mustard Brassioa cernua Seeds & leaves
Qak Quercus serrata Leaves

Oak Quercus aliena Leaves
Paulownia Paulownia corena Leaves
Perilla Perilla frutescens var. typica Cake
Persimmon Tree Diospyros kaki Leaves
Plantain Plantago astatioa Root & leaves
Rice hull Oryza sativa Body

Rigida Pinus rigida Leaves
Shiitake Xortinellus shittake Body

Shining Ganoderma Ganoderma lucidum Body

Spindle tree Euonymus sieboldianus Bark

Sumach Rhus javanioa L. Bark

Table 2. List of strains and media used for antimicrobial experiments

Strain

Media

Bacillus cereus YUFE 2004

Bacillus subtilis ATCC 6633
Lactobactllus plantarum

Leuconostoc mesenteroides KFCC 35471
Pseudomonas fluorescens KCTC 1645
Saccharomyces cerevisiae IFO 0304

Nutrient agar(Difco) & tryptone soya broth(Oxoid)
Nutrient agar(Difco) & tryptone soya hroth(Oxoid)
Lactobacillus MRS broth & agar(Merck)
Lactobacillus MRS broth & agar(Merck)

Nutrient agar(Difco) & tryptone soya broth(Oxoid)
Malt agar & malt broth(Difco)
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Table 3. Growth inhibition demonstrated by ethanol extract on several microorganisms
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Clear zone on plate

Soluble solid

Plant (mm) content
B. subtilis L. mesenteroides L. plantarum P. fluorescens S. cerevisiae B. cereus  (mg/disc)
Amur cork 18 27 20 25 16 20 15
Bamboo 0 10 12 12 0 10 1.3
Chestnut 0 15 0 0 0 0 16
Chinese pepper 10 9 9 10 0 10 08
Citron(seeds) 0 0 0 0 0 0 2.7
Citron(cake) 0 0 0 0 0 0 0.7
Clove 15 0 0 12 0 0 12
Dandelion 25 0 0 15 0 10 1.2
Defatted ricebran 0 0 0 0 0 0 2.0
Elm(bark) 1 12 0 0 0 0 1.6
Elm(root) 27 0 0 15 10 0 1.6
Gallnut 27 0 0 25 0 22 2.5
Garlic 10 11 0 0 11 0 1.2
Gingili 7 10 8 7 0 7 14
Ginkgo 13 0 0 0 0 14 2.7
Gromwell 15 10 10 10 0 10 1.6
Hedysarum 10 0 0 0 0 9 13
Kalopanax(bark) 10 0 0 0 0 0 0.7
Kalopanax(leaves) 0 0 0 0 0 0 15
Korean lettuce 0 0 0 0 0 0 14
Lettuce 10 9 0 0 0 0 15
Lycopi herba 10 0 8 10 0 10 14
Leaf mustard 31 0 0 0 0 0 3.0
Mustard 9 12 0 10 0 0 1.6
Oak 10 0 0 0 0 0 0.7
Oak 12 10 8 0 9 10 08
Paulownia 10 0 0 7 9 10 1.5
Persimmon 0 0 0 0 0 0 1.0
Perilla 10 0 10 10 0 0 1.0
Plantain 30 8 10 0 0 0 1.2
Rice hull 8 8 0 0 0 0 15
Rigida 12 10 11 0 11 0 14
Shiitake 8 7 0 0 15 0 15
Shining ganoderma 0 0 0 0 0 0 0.4
Spindle 9 0 0 0 0 0 0.6
Sumach 14 0 0 0 0 0 1.8
3 flell ol 30T, 24~48A17 ok Wik F dise 7|tk Fo FEFEol P fluorscensolli= M, WEH =
219 clear zoned] %7 (mm)o 24| w]m M-z F¥e], 2l 59 FEEo| S cerevisigeol = 3,
o 271} 9 & 283 B cereuselle= &9, 9w
o) Fage) AL ehhsic
@ % onF
£ Faso 22
olete FETel SFA M 3159 4 Blo) oo} 78, 2R FZ3

3159 AlE-E d8 9o et 78, 5% oAgEr 22

e

el A $2%

7% ZAile Table 33 2t} &, B subtilisol M= 4, =&
e, Qg g, =§44, 2, ez, A=, #AL e
A7, HUFY FEE0) 5% FoAdE vhal e & 3, g
HAME YL, L mesenteroidesl| = 8, whe] 45, =8, rumole
A 5o %), L plantarumols B, 9, 8 JFHEHe

2 AE 5% A2 15 374 %

=
2] A 55 AR 156 sk AN
A= Table 49+ 2t} Z B subtilisoll= 3h# A3f
il , R}, Ao o F&Eo] S ¥
= 7o s AWML, L mesenteroides

%, 37, A% 59

PN -]

TEE

o, L. planta-



Had g £4

Table 4. Growth inhibition demonstrated by water extract on several microorganisms
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Clear zone on plate

Soluble solid
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Plant (mm) content
B. subtilis L. mesenteroides L. plantarum P. fluorescens S. cerevisiae B. cereus (mg/disc)

Amur cork 22 15 0 12 0 0 14
Bamboo 12 11 1 0 11 0 1.6
Chestnut 0 0 0 0 0 0 15
Chinese pepper 8 8 0 0 0 0 0.8
Citron(seeds) 0 0 0 0 0 0 12
Citron(cake) 0 0 0 0 0 0 1.3
Clove 22 0 0 18 0 18 16
Dandelion 20 0 0 0 0 12 1.7
Defatted ricebran 0 10 0 0 0 0 1.6
Eim(bark) 15 10 10 0 0 0 1.5
Gallnut 25 0 0 24 0 20 25
Garlic 0 13 9 0 0 0 15
Gingili 10 10 10 0 0 0 16
Gingko 10 8 7 0 0 0 26
Gromwell 10 10 10 10 0 10 16
Hedysarum 0 12 0 0 0 0 1.7
Kalopanax(bark) 0 0 0 0 0 0 14
Kalopanax(leaves) 0 0 0 0 0 0 1.8
Lettuce 12 10 0 0 0 0 1.6
Lycopi herba 11 0 0 0 0 0 0.9
Leaf mustard 9 7 8 0 0 11 2.8
Mustard 10 11 0 10 0 0 2.0
Oak 10 0 0 0 0 0 05
Oak 12 10 8 0 0 10 0.7
Paulownia 10 9 10 10 0 0 1.6
Persimmon 0 0 0 0 0 0 0.6
Perilla 11 0 0 0 0 10 1.7
Plantain 15 10 10 0 0 0 1.5
Rice hull 0 0 0 0 0 0 14
Rigida 10 10 0 0 0 0 1.7
Shining ganoderma 0 0 0 0 0 0 04
Spindle 0 0 0 0 0 10 0.8
Sumach 13 0 0 0 0 0 2.0
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