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Antimicrobial Effect of Some Plant Extracts and Their Fractionates
for Food Spoilage Microorganisms

Byung-Wan Lee and Dong-Hwa Shin

Department of Food Science and Technology, Chonbuk National University

Abstract

Ethanol extracts of amur cork, elm root, plantain and dandelion which are edible and can be mass
produced at farm were examined their inhibitory activity against food spoilage microorganisms at
their concentrations and the extracts were fractionated by some solvents with checking effective frac-
tionate. Above 500~2000 ppm of the extracts inhibited completely the test microorganisms with a
few exception. One thousand ppm of amur cork exract inhibited B. cereus completely. L. mesenteroides
by 500 ppm of amur cork and 2000 ppm of elm root and plantain showed a pretty good inhibition.
The extracts which showed good inhibition to the test microorganisms were fractionated with chrolo-
form, ethylacetate, butanol and water in order and the fractionates of butanol and chroloform showed
comparetively higher inhibition than others generally. Inhibition rate of each fractionate were as fol-
lows ; B. cereus was inhibited completely at 500 ppm of chroloform fraction, and 1000 ppm of ethyl
acetate and butanol and L. mesenteroides was 500 ppm of butanol fraction. P. fluorescens was inhibited
partly by 500 ppm of butanol and ethyl acetate fraction.
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Table 1. List of plants used for antimicrobial experi-
ment

Plant Botanical source Plant part

Amur cork Phellodendron amurense Bark
Dandelion  Taraxacum platvoarpum Leaves

Elm Ulmus davidiana var. Root

Japonica
Oak Quercus aliena Leaves
Plantain Plantago asiatica Root & Leaves
Rigida Pinus ngida Leaves
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Table 2. List of strains and media used for antimicrobial experiment

Strain

Bacillus cereus YUFE 2004

Bacillus subtilis ATCC 6633
Lactobacillus plantarum

Leuconostoc mesenteroides KFCC 35471
Pseudomonas fluorescens KCTC 1645
Saccharomyces cerevisiae [FO 0304

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

Nutient agar(Difco) & tryptone soya broth(Oxoid)
Malt agar & malt broth(Difco)
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Fig. 1. Growth inhibition by ethanol extract of each plant on Bacillus cereus
O—0O * control, O---O : 100, @—@ : 500, ®---@ : 1000, 3—O * 2000 ppm

Growth (0D 620nm)
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Fig. 3. Growth inhibition by ethanol extract of plant on Lexconostoc mesenteroides
O—0O : control, O---O ! 100, @—@ : 500, @---@ : 1000, ®—0 : 2000 ppm
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Fig. 4. Growth inhibition by ethanol extract of each plant on Pseudomonas fluorescens
O—0O * control, ©---O : 100, @—@ : 500, ®---@ : 1000, 3—3 © 2000 ppm
Table 3. Growth inhibition of different solvent fractions on several microorganisms
Solvent Clear zone on plate Soluble solid
(mm) content
B. sublilis L. mesenteroides L. plantarum P. fluorescens S. cerevisiae  B. cereus (mg/disc)
CHCl; Amur cork 0 12 10 15 0 18 1.6
Bamboo 0 11 12 0 12 0 1.0
Elm(root) 12 12 12 0 7 0 13
Oak 0 11 0 0 10 0 14
Plantain 7 10 11 0 12 0 15
Rigida 0 0 10 0 10 0 13
EtOAc Amur cork 13 12 10 14 0 17 15
Bamboo 0 12 12 0 12 0 12
Elm(root) 0 10 10 0 0 0 0.9
Oak 20 0 0 0 0 15 11
Plantain 7 10 10 0 10 0 14
Rigida 8 0 10 0 10 0 1.2
BuOH Amur cork 27 27 14 20 13 20 1.7
Bamboo 0 11 11 0 13 0 0.8
Elm(root) 0 0 0 0 0 0 1.8
Oak 9 0 0 0 0 0 1.5
Plantain 0 10 11 0 8 0 14
Rigida 0 0 9 0 9 0 1.3
Water Amur cork 0 10 0 10 0 11 14
Bamboo 0 11 13 0 11 0 14
Elm(root) 0 10 0 0 0 0 1.7
Oak 11 0 0 0 0 0 0.8
Plantain 15 10 10 0 8 0 1.5
Rigida 0 0 0 0 7 0 12
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Fig. 5. Growth inhibition of each fraction of Phellodend-
ron amurense on Bacillus cereus
O—0O ! control, O---C : 100, @—@ : 500, ®---@ : 1000,
@—® : 2000 ppm

it

o] gt 54 209
BuQH
1.0 Q:':Q a“‘ﬁ::

— o-—-0—

E

o P o

B o /

S o

< /

+~

3

& /0

=8—0—0 .

24 48 72
Time( hour)

Fig. 6. Growth inhibition of each fracticn of Phellodend-
ron amurense on Lactobacillus plantarum
O—C * control, O---O : 100, @ ® : 500, ®---@ : 1000,
@— : 2000 ppm
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Fig. 7. Growth inhibition of each fraction of Phenllode-
ndron amurense on Leuconostoc mesenteroides
O—0O : control, O---O : 100, @—@ : 500, ®---@® : 1000
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Fig. 8. Growth inhibition of each fraction of Phellodendron amuresnse on Pseudomonas fluorescens
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