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Abstract

Several medicinal herbs, which are nontoxic and have been used widely in traditional folk medicine, were
extracted and antimicrobial activity of the extracts was investigated against various foodborne pathogens or
food poisioning microorganisms. The ethanol extract of Sansa, Hwangryun, Cheukbaek, and Seokchangpo
showed strong antimicrobial activities against Gram postive and Gram negative bacteria, whereas those of
Sakunja, Sukjihwang and Baekji had little antimicrobial activities on microorganisms tested. Among medicinal
herb extracts, ethanol extract of Coptis chinensis Franch (hwangryun) showed the strongest antimicrobial
activity. Antimicrobial activity of ethanol extract of Coptis chinensis Franch was not destroyed by heating at
100°C for 60 min and at 121°C for 30 min, which is very stable over heat. The pH effect on minimal
inhibitory concentrations (MIC) of the extract of Coptis chinensis Franch indicated that MIC was reduced
with increasing the pH value of the medium. The inhibitory effect of partially purified substance from the
ethanol extract of Coptis chinensis Franch on the growth of Listeria monocytogenes and Staphylococcus
aureus was investigated. Growth of those strains occurred at the concentration of 100 pg/ml and were
inhibited at 500 ug/mL, whereas those strains was completely inactivated in the presence of 1000 pg/mL.
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Media

Bacillus subtilis IFO 12210 Nutrient broth and agar (Difco)

Escherichia coli TFO 3301 Nutrient broth and agar

Lactobacillus plantarum ATCC MRS broth and agar (Merck)
8014

Lactobacillus casei MRS broth and agar

Listeria monocytogenes Scott A Tryptic soy broth and agar

(Difco)

Listeria monocytogenes ATCC Tryptic soy broth and agar
43256

Listeria monocytogenes F5027 Tryptic soy broth and agar

Pseudomonas fluoresence Tryptic soy broth and agar
ATCC21541

Salmonella typhimurium ATCC Tryptic soy broth and agar
14028

Staphyloccus aureus ATCC
25923

Candida tropicalis IFO 0589  YM broth and agar (Difco)

Candida utilis IFO 0589 YM broth and agar

Penicillium expensum IFO 4631 YM broth and agar

Rhizopus javanicus IFO 5441 YM broth and agar

Strain

Tryptic soy broth and agar

Table 1. List of medicinal herbs used for antimicrobial studies

Name of medicinal herbs

Effective

Scientific name Korean name part
Crataegus pinnatifila Bunge Sansa (AFA}) Flower
Coptis chinesis Franch Hwangryeon (3}21) Root
Thuja orientalis L. Cheubaek (1)) Leaf
Rehmannia glutinosa Libos. var. purpurea Makino Sukjihwang (5% 3}) Root
Atracthlodes japonica koidzumi Changchul (3}&) Flower, Root
Acorus graminens Soland Seokchangpo (4 %) Root
Quisqualis indica L. var. villosa clarke Sakunja (AFZA}) Fruit
Caragana Koreana Nakai Tosaja (EAFA}) Root

Angelica dahurica Benth et Hook

Baekji (4%]) Root
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Table 2. Antimicrobial activities of ethanol extracts of medicinal herbs on microbial growth

Inhibition zone (mm)’

Samples

P.F. S.T. B.S. EC. . B.C. LM
Crataegus pinnatifila Bunge 12 11 14 13 16 ND
Coptis chinesis Franch 13 20 9 16 17 13
Thuja orientalis L. 9 ND 11 14 15 10
Rehmannia glutinosa Libos. 12 ND ND 8 ND ND
var. purpurea Makino
Atracthlodes japonica koidzumi 15 13 11 16 11 10
Acorus gramines Soland 16 7 13 17 10 ND
Quisqualis indica L. var. 8 ND ND ND ND ND
villosa clarke
Caragana Koreana Nakai 8 12 ND 15 ND ND
Angelica dahurica Benth et Hook ND ND ND ND ND ND

P.F: Pseudomonas fluoresence, S.T.: Salmonella typhimurium, B.S.: Bacillus subtilis, B.C.: Bacillus cereus, E.C.: Escherichia

coli, LM.: Listeria monocytogenes

"One thousand ug of ethanol extract was adsorbed into paper disk (8 mm, diameter) and the diameter (mm) of clear zone was

confirmed around the colony.
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Table 3. Minimal inhibitory concentration of ethanol
extract of Coptis chinensis Franch on microbial growth

Microorganisms" MIC (ug/mL)
Bacillus subtilis IFO 12210 90
FEscherichia coli IFO 13168 90
Lactobacillus plantarum 180
Lactobacillus brevis 180
Listeria monocytogenes Scott A 90
Listeria monocytogenes ATCC 43256 90
Listeria monocytogenes F5027 90
Listeria monocytogenes F5069 180
Psedomonas aeruginosa ATCC 27853 180
Salmonella typhimurium ATCC 14028 360
Staphyloccus aureus ATCC 25923 90

"Final cell concentration for each bacterium was approximately
1x 10° CFU/mL.
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Table 4. Heat stability of ethanol extract of Coptis chinensis

Franch on Listeria monocytogenes
Inhibition zone (mm)”
Microorganisms” 1o 100°C at  100°C at  121°C at
heat 30 min 60 min 15 min
Scott A 12 12 12 12

"Final cell concentration for each bacterium was approximately
1x 10" CFU/mL.

“One thousand pg of ethanol extract was adsorbed into
paper disk (8 mm, diameter) and the diameter (mm) of clear
zone was confirmed around the colony.

Table 5. Effect of pH on MIC of ethanol extracts of
Coptis chinensis Franch on Listeria monocytogenes strains

" MIC (ug/mL)"

P Scott A ATCC 43256  F5027
55 90 90 120
6 120 120 120
7 90 90 90
8 45 45 45
9 11.2 11.2 225

"Final cell concentration for each bacterium was approximately
1x 10° CFU/mL.
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Table 6. Antimicrobial activity of partially purified
substance of ethanol extracts of Coptis chinensis Franch
on the microorganisms

Inhibition zone

Microorganisms" (mm)
Bacillus subtilis IFO 12210 10
Escherichia coli IFO 3301 9
Lactobacillus plantarum ATCC 8014 10
Lactobacillus casei 10
Listeria monocytogenes Scott A 10
Listeria monocytogenes ATCC 43256 11
Pseudomonas fluoresence ATCC 21541 12
Salmonella typhimurium ATCC 14028 -
Staphyloccus aureus ATCC 25923 13
Candida tropicalis IFO 0589 12
Candida utilis IFO 0589 -
Penicillium expensum IFO 4631 11

Rhizopus javanicus IFO 5441 -

"Final cell concentration for each bacterium was approximately
1% 10’ CFU/mL.

“Five hundred pg of ethanol extract was adsorbed into paper
disk (8 mm, diameter) and the diameter (mm) of clear zone was
confirmed around the colony.
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Fig. 1. Growth inhibition of partially purified substance
of ethanol extracts of Coptis chinensis Franch on Listeria
monocytogenes Scott A.
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Fig. 2. Growth inhibition of partially purified substance
of ethanol extracts of Coptis chinensis Franch on Staphylo-
coccus aureus ATCC 25923.
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