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Effect of Artemisia Capillaris Extract on the Growth of Food-Borne Pathogens®
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Department of Food Science and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

In this study, Artemisia capillaries, which has been used as a folk remedy, was investigated for its antimicrobial acti-
vity. First, the Artemisia capillaris was extracted with methanol at room temperature, and fractionation of the methanol
extracts from Artemisia capillaris was carried out using petroleum ether, chloroform, and ethyl acetate. Second, the
antimicrobial activity of the Artemisia capillaris extracts was determined using a paper disc method and minimum
inhibitory concentration of ethyl acetate extracts from Artemisia capillaris against food-bome pathogens and food
spoilage bacteria was measured. Finally, the growth inhibition curve was determined using ethyl acetate extracts of
Artemisia capillaris against Staphylococcus aureus and Salmonella typhimurium. The ethyl acetate extract of Artemisia
capillaris showed strong antimicrobial activity against S. typhimurium at a concentration of 1,000 ppm. The 3,000 ppm
of ethyl acetate extract from Artemisia capillaris retarded the growth of S. aureus and S. typhimurium for up to 6 hours.

(Korean J Nutrition 36 (2): 147 ~153, 2003)
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Table 1. List of microorganisms used for antimicrobial activity test

Strains

Fig. 1. Fractionation of the methanol extract from Arfemisia co-

pillaris.

Staphylococcus aureus ATCC
25923

Staphylococcus epidermidis
ATCC 12228

Escherichia coli ATCC 26922

Pseudomonas aeruginosa
ATCC 27853

Salmonella typhimurium ATCC
14028

Saimonella paratyphimurium
ATCC 11511

Shigella sonnei ATCC 25931

Shigella dysenteriae ATCC 9199
Shigella flexneri ATCC 12022

Gram positive bacteria

Gram negative bacteria
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QIA%:9] ethyl acetate 282 membrane filter (0.2
um, pore size. Toyoroshi kaisha. Ltd. Japan) & Alw#A]
713, AAwA 2+ 25 100 ppm, 250 ppm, 500

Table 2. Yield of the organic solvents and water extracts from
Artemisia capillaris

Fraction Dried weight (g) Yield (%)
Petroleum ether extract 3.2 0.3
Chloroform extract 27.3 23
Ethyl acetate extract 8.7 0.7
Methanol extract 304 25
Water extract 78.0 6.5
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oroform, ethyl acetate, methanol &5 U A4F2E
o] F8AL Table 37 o] Yeh} discol A&
A% 74F FEES Tt TUIEFE @ 4ol A
A velsth § 271 $7ESE g 84S veiie
inhibition zone® A717} 571514 ethyl acetate FE&
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Table 3. Antimicrobial activities of each solvent fraction from Artemisia capillaris against Gram positive bacteria

Clear zone on plate (mm)”

Strains
Fraction conc. (ppm) PE C EA M w
100 -2 1 12 - -
250 - 13 14 8 -
Staphylococcus aureus

500 7 17 18 9 -
1,000 1 21 22 13 8
100 - 11 13 7 -
) . 250 - 13 15 8 -

Staphylococcus epidermidis
500 8 15 16 10 -
1.000 10 19 21 12 9

1) Diameter, 2) No inhibity zone was formed

PE: Petroleum ether extract, C: Chloroform extract, EA: Ethyl acetate extract, M: Methano! extract, W: Water extract
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Table 4. Antimicrobial activities of each solvent fraction from Arfemisia capillaris against Gram negative bacteria

Clear zone on plate (mm)"”

Strains

Fraction conc. (ppm) PE C EA M W
100 =2 10 1 - -
250 - 14 15 6 -~
Escherichia coli
500 - 15 16 Q -
1,000 10 17 20 12 7
100 - - - - -~
) 250 - - - 9 -
Pseudomonas aeruginosa
500 - - - 10 9
1000 - - 10 1 n
100 - 9 12 - -
o 250 - 12 13 7 -
Salmonella typhimurium
500 - 15 18 8 -
1,000 8 20 23 16 -
100 - - 12 - -
Salmonella paratyphimurium 250 - 10 13 N
ella par imuriu
P P 500 - 16 18 -
1,000 - 17 22 15 -
100 - - 7 - -
) . 250 - - 8 - -
Shigella sonnei
500 - - 13 - -
1,000 - 9 18 9 -
100 - 9 10 - -
. , 250 - 1 12 - -
Shigellg dysenteriae
500 - 12 15 - -
1,000 - 16 19 10 -
100 - N 12 - -
250 - 12 1 7 -
Shigella flexneri 5
500 - 16 19 9 -
1,000 n 19 21 15 -

1) Diameter, 2) No inhibity zone was formed

PE: Petroleumn ether exiract, C: Chloroform extract, EA: Ethyl acetate extract, M: Methanol extract, W: Water exiract
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Fig. 2. Antimicrobial activity of the organic solvents and water
extracts of Arfemisia capillaris against Salmonelia typhimurium
at the concentration of 1,000 ppm. C: control (20 gl of 70%
ethanol was injected), |: Petroleum ether fraction of Arfemisia
capillaris, 1I: CHCl; fraction of Arfemisia capillaris, ll: EHOAC fra-
ction of Arfemisia capillars, W: MeOH fraction of Artemisia capi-
Haris, V: HO fraction of Artemisia capillaris.
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Table 5. Minimum inhibitory concentrations (MIC) of the ethyl
acetate extracts from Artemisia capillaris against food-borne
pathogens and food spoilage bacteria

Bacteria MIC (ppm)
Staphylococcus aureus 500
Staphylococcus epidermidis 500
Escherichia coli 250
Pseudomonas aeruginosa 2000
Salmonella typhimurium 1000
Saimonella paratyphimurium 500
Shigella sonnei 2000
Shigella dysenteriae 500
Shigella flexneri 100
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Fig. 3. Effect of ethyl acetate extract from Arfemisia capillaris
against the growth of Staphylococcus aureus. Growth activity
was indicated by optical density ot 660nm after incubation of
Staphylococcus aureus with 3 different concentration of ethy!
acetate exiract for 72 hours at 37°C.

25
2
E151
c
8 1t
05
o]
0 3 6 9 12 24 36 48 60 72
Time (hour)
—a— C —a— 2000ppm  —e— 3000 ppm ]

Fig. 4. Effect of ethyl acetate extract from Arfemisia capillaris
against the growth of Salmonelia typhimurium. Growth activity
was indicated by optical density at 660nm after incubation of
Salmonella typhimurium with 3 different concentration of ethyl
acetate extract for 72 hours at 37°C.
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