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Antimicrobial Effect of Plagiorhegama dubium Extracts on Food-borne Pathogen
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Abstract

This study was performed to investigate the antimicrobial activities of the Plagiorhegama dubium extracts against
food-borne pathogens. The methanol extract was partitioned into petroleum ether, chloroform, ethyl acetate, and
methanol portions. The antimicrobial activity of the P. dubium extracts was determined using a paper disc method
against food-borne pathogens and food spoilage bacteria. The methanol extracts of P. dubium showed the highest
antimicrobial activity against Staphylococcus aureus and Escherichia coli. The synergistic effect has been found in
combined extracts of P. dubium and Hedyotis diffsa as compared to each extracts alone. Finally, the growth inhibition
curve was determined using methanol extracts of P. dubium against S. aureus and E. coli. The methanol extract of
P. dubium showed strong antimicrobial activity against S. aureus at the concentration of 4,000 ppm. The 4,000 ppm
of ethyl acetate portion from P. dubium retarded the growth of S, aureus more than 36 hours and £ cofi up to 60
hours. The methanol extracts of P. dubium has been shown the antimicrobial activity against S. awreus and E. coli.
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Table 1. List of microorganisms used for anti-

microbial activity test

Strains

Gram positive  Staphylococcus aureus ATCC 25923

bacteria Bacillus cereus ATCC 27348
Escherichia coli ATCC 25922
Pseudomonas aeruginosa ATCC 27853
. Salmonella typhimurium ATCC 14028
Gram negative o
. Salmonella enteritidis ATCC 13076
bacteria

Shigella sonnei ATCC 25931
Shigella dysenteriae ATCC 9199
Shigella flexneri ATCC 12022
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ments, Italy) 560nmol| A O.D.zt 042 SR =S s}
31 pour-plate methodol] we} Tryptic Soy Agar(TSA)»|
Azt BFE FPAe] 2 AL F ALl
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Table 2. Yield of organic solvents and water ext-

racts from Plagiorhegama dubium

Dried

Fraction . Yield(%)
weight(g)
Petroleum ether extract 1.0 0.3
Chloroform extract 3.5 1.1
Ethyl acetate extract 24 0.8
Methanol extract 75.4 25.1
Aqueous extract 82.6 275

XA g S5 AFe £ vk oey 2o A9 s
A= T YAtk Gram FAd ol o3t 3tz 2] petroleum
ether, chloroform, ethyl acetate, methanol Z=&% 4 &
I FZE9 g &AL Table 33} o] LJeEl} disc
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o Ydolvt A 4 ] HE 1S JfsteE A
oz 2EA g, &9 Yoo'” 52wt F(Berbe-
ridaceae)®] berberine <] AlEA sl &) AT
gha} Qlow, Brl(Phellodendri cortex)2] berberine®
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Table 3. Antimicrobial activities of each solvent fraction from Plagiorhegama dubium against Gram

positive bacteria

Clear zone on plate(mm)')

Strains Fraction conc.

PE EA M w

(ppm)
250 -2 - - il
Staphylococcus 500 - - - h
aureus 1,000 - - 12 8
2,000 - - 15 11
250 - - i )
Bacillus 500 - 9 . -
cereus 1,000 - 10 - N
2,000 _ 12 - -

- " 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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ol A3 4% A 3252 Gram 24Tl thE el 2,000 ppm FEolA 25 mmz 7Y E =S
g7 A Asbe Table 49} o] Uehgt}. ol UehHS{cKFig. 1). Lees} Park'”e H3 F&8o] £
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Table 4. Antimicrobial activities of each solvent fraction from Plagiorhegama dubium against Gram

negative bacteria

Clear zone on plate(mm)”

Strains Fraction conc.
(ppm)
250 -2 - - - -
500 - - - - -
1,000 - 9 - 21 18
2,000 _ 13 - 25 22

PE C EA M W

Escherichia coli

250 - - - - -

500 - - - - -
1,000 - - - - .
2,000 _ . _ _ .

Pseudomonas aeruginosa

250 - - - - -

500 - - - - -
1,000 - - _ - _
2,000 B} ) ) _ _

Salmonella typhimurium

250 - - - - -

500 - - - - -
1,000 - _ _ , _
2,000 - 11 - 15 13

Salmonella enteritidis

250 - - . - - -
500 - - - . ~
1,000 - - - 15 12
2,000 _ i - 18 16

Shigella sonnei

250 - - - - -

500 - - - - -
1,000 - B N . N
2,000 i} _ i} N B

Shigella dysenteriae

250 - - - - -

500 - - - - -
1,000 - - - 14 12
2,000 _ - - 18 14

Shigella flexneri

D 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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C: control (70% ethanol), I : petroleum ether extract,

II: chloroform extract, II: ethyl acetate extract,
IV: methanol extract, V: Aqueous extract
Fig. 1. Antimicrobial activities of various ext-

ract of Plagiorhegama dubium Maxim against
Escherichia coli at the concentration of 2,000

ppm.
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Table 5. Antimicrobial activity of combinded

methanol extracts from Plagiorhegama dubium and
Hedyotis diffsa

Clear zone on plate(mm)l) at 1,000 ppm
Hedyotis Both”
gama dubium  diffsa (each
(2,000 ppm) (2,000 ppm) 1,000 ppm)

Strains Cont- Plagiorhe-

rol

Staphylococcus 2

15 11 17
aureus
Escherichia
. - 14 - 17
coli
U Diameter.

? No inhibitory zone was formed.
3 Plagiorhegama dubium and Hedyotis diffsa.
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ppm & 7315 mm)Ec} 3ele] methanol FEE
1,000 ppmol] 03} AMdZ©] methanol FZE 1,000
ppmE 410] & B9Vt T 2 P2 HATHIT mm).
Shigella sonnei Tl M= F FE25S 2H2F 1,000
ppm& j.,01 BEAg AL 7]— 29 methanol 3%
2,000 ppm= TH=0
AtiFig. 2).

19| Methanol F£&Z80| Gram 24A 8! Gram
o”é 9| Z4[0f| O|Xl= Hek
g 2] methanol F&&< F5E=(0, 1,000, 2,000

2 4,000 ppm) TSB vl =|ol] H7 o}j_ Gram 47121

S. aureus 9} Gram /3719 E. coli o 24zt HEAA

T2AIZE viekstaAs] 43 AlZE HEo® e A3
ul

Y8 278 2 vl Fig. 3 2 Fig 49 2 F2) 34

& A2 4 U E coli ¢ 3%, #] methanol
%282 97 2L control WAl WIS A 12
A7 FRE FAY 2718 2ol WE 7ol Yol

< A 4 UAr) FA2] methanol FZFE 1,000
ppmS Hek u Aol A = TFe] Aol 36417171 o
AES T2 4= U, 4,000 ppmfl] ETdAE 60
Al o] 37EA ] F2lol AdEE AE g F
AATHFig. 3). § HeoV5-2 5071212 *3%4 olgke:

C: control (70% ethanol), 1: Plagiorhegama dubium(1,000

ppm) and Hedyotis diffsa(1,000 ppm)

O: Plagiorhegama dubium (2,000 ppm)

Il: Hedyotis diffsa (2,000 ppm)

Fig. 2. Antimicrobial activities of methanol
extract of Plagiorhegama dubium Maxim, metha-
nol extract of Hedyotis diffsa Willd and both
extracts against Shigella sonnei.
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Fig. 3. Effect of methanol extracts of Plagio-

rhegama dubium against the growth Escherichia

coli.
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Fig. 4. Effect of methanol extracts of Plagio-
rhegama dubium against the growth of Staphylo-

coccus aureus.
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