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Antimicrobial Effect of Hedyotis diffusa Extracts on Food-Borne Pathogens

Ji-Hyun Bae

Dept. of Food Science and Nutrition, Keimyung University, Daegu 704-701, Korea

Abstract

This study was performed to investigate the antimicrobial effect of the Hedyotis diffusa extracts against
food-borne pathogens. First, the Hedyotis diffusa was extracted with methanol at room temperature and the
fractionation of the methanol extracts was carried out by using petroleum ether, chloroform, and ethyl acetate,
and methanol respectively. The antimicrobial activity of the Hedyotis diffusa extracts was determined by using
a paper disc method against food-borne pathogens and food spoilage bacteria. The methanol extracts of Hedy-
otis diffusa showed the highest antimicrobial activity against Staphylococcus aureus and Shigella flexneri.
Synergistic effect in inhibition was observed when Hedyotis diffusa extract was mixed Sophora subprostrata
extract as compared to each extracts alone. Finally, the growth inhibition curves were determined by using
ethyl acetate extracts of Hedyotis diffusa against Staphylococcus aureus and Salmonella Typhimurium. The
methanol extract of Hedyotis diffusa had strong antimicrobial activity against Staphylococcus aureus at the
concentration of 4,000 ppm. At this concentration, the growth of Staphylococcus aureus was retarded more
than 36 hours and up to 24 hours for Salmonella Typhimurium. In conclusion, the methanol extracts of Hedyotis
diffusa inhibit efficiently Staphylococcus aureus and Salmonella Typhimurium.
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Table 1. List of microorganisms used for antimicrobial ac—
tivity test

Strains

Staphylococcus aureus ATCC 25923
Bacillus cereus ATCC 27348

Escherichia coli ATCC 25922
Pseudomonas aeruginosa ATCC 27853
Salmonella Typhimurium ATCC 14028
Salmonella enteritidis ATCC 13076
Shigella sonnei ATCC 25931

Shigella dysenteriae ATCC 9199
Shigella flexneri ATCC 12022

Gram positive
bacteria

Gram negative
bacteria
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Table 2. Yield of organic solvents and water extracts from
Hedyotis diffusa

Fraction Dried weight (g)  Yield (%)
Petroleum ether extract 0.8 0.3
Chloroform extract 6.7 2.2
Ethyl acetate extract 2.8 09
Methanol extract 16.7 55
Aqueous extract 19.8 6.6
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Fig. 1. Antimicrobial activities of each solvent fraction from
Hedyotis diffusa against Staphylococcus aureus at the con-
centration of 2,000 ppm.

C: control (70% ethanol), I: petroleum ether extract, II: chlo-
roform extract, Ill: ethyl acetate extract, IV: methanol extract,
V: aqueous extract.
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Table 3. Antimicrobial activities of each solvent fraction from Hedyotis diffusa against Staphylococcus aureus and Bacillus

cereus
Strains Clear zone on plate (mm)"

am Fraction conc. (ppm) PE C EA M W

250 -2 - - - -

500 - - - 9 _

Staphylococcus aureus 1,000 _ _ 9 15 B

2,000 - - 10 22 -

250 - - - - -

. 500 - - 9 - -

Bacillus cereus 1,000 _ ~ 12 10 B

2,000 - - 16 11 -

. 2). . .y v
"Diameter. *No inhibitory zone was formed.

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

) Clear zone on plate (mm)”
Strains p

Fraction conc. (ppm) PE C EA M W
250 -2 - - - -
L. . 500 - - - - -
Escherichia coli 1,000 _ B 10 g9 _
2,000 - - 11 11 9
250 - - - - -
Pseudomonas aeruginosa 500 B B 9 P y
1,000 - - 12 9 10
2,000 - - 15 10 12
250 - - - - -
. . 500 - - - - -
Salmonella Typhimurium 1,000 ~ B 10 9 _
2,000 - - 14 12 -
250 - - - - -
. 500 - - - - -
Salmonella enteritidis 1,000 _ _ 10 g _
2,000 - - 11 11 -
250 - - - - -
. ) 500 - - - 10 -
Shigella sonnei 1,000 _ _ g9 13 _
2,000 - - 10 16 -
250 - - - - -
. ) 500 - - 9 - -
Shigella dysenteriae 1,000 _ _ 12 10 -
2,000 - - 14 12 10
250 - - - - -
. . 500 - - 10 9 -
Shigella flexneri 1,000 _ - 12 10 -

2,000 - - 15 12

. y -
YDiameter. *No inhibitory zone was formed.

PE: Petroleum ether extract, C. Chloroform extract, EA: Ethyl acetate extract, M: Methanol extract, W.: Water extract.

Table 5. Antimicrobial activity of each and combinded extracts from Hedyotis diffusa and Sophora subprostrata

Clear zone on plate (mm)? at 2,000 ppm

Strains Control Hedyotis diffusa Sophora subprostrata Both”
(2,000 ppm) (2,000 ppm) (each 1,000 ppm)

Staphylococcus aureus -2 17 12 24

Shigella flexneri - 12 9 17

"Diameter. “No inhibitory zone was formed.
3)Heclyotis diffusa and Sophora subprostrata.
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Fig. 2. Antimicrobial activities of methanol extract of Hedy-
otis diffusa and ethyl acetate extract of Sophora subpro-
strata and combined extracts against Staphylococcus aureus.
C: control (70% ethanol), I: Hedyotis diffusa (2,000 ppm), II: So-
phora subprostrata (2,000 ppm), II: Hedyotis diffusa (1,000 ppm)
and Sophora subprostrata (1,000 ppm).
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Fig. 3. Effect of ethyl acetate extracts of Hedyotis diffusa
on the growth of Staphylococcus aureus.

Concentration of ethyl acetate extracts: ——, control; —ii—, 1,000
ppm; —a—, 2,000 ppm; —@—, 4,000 ppm.
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Fig. 4. Effect of ethyl acetate extracts of Hedyotis diffusa
on the growth of Salmonella Typhimurium.

Concentration of ethyl acetate extracts: —— control; —i— 1,000
ppm; —A— 2,000 ppm; —@— 4,000 ppm.
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