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Abstract

For development of functional food, antibacterial effect of Poncirus trifoliata juice was
examined. Strong antibacterial activities of Poncirus trifoliata juice were observed against
Gram positive and negative pathogenic bacteria such as Bacillus cereus, Bacillus subtilis,
Corynebacterium zerosis, Listeria monocytogenes, Micrococcus luteus, Rhodococcus equi,
Klebsiella pneumoniae, Pseudomonas aeruginosa, Vibrio alginolyticus, Vibrio cholerae,
Vibrio parahaemolyticus, Vibrio wulnificus and Yersinia enterocolitica. The minimum
inhibitory concentration(MIC) of Poncirus trifoliata juice against Bacillus cereus, Listeria
monocytogenes, Micrococcus luteus, Rhodococcus equi, Staphylococcus epidermidis,
Citrobacter freundii and Pseudomonas aeruginosa were 2.5% and the MIC against Vibrio
cholerae, Vibrio parahemolyticus, Vibrio vulnificus and Yersinia enterocolitica were 1.25%.
Also, antibacteria activities of Poncirus trifoliata juice treated for 15 min at 30, 50, 100
and 121°C were confirmed to be stable.
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Table 1. Used strains and growth condition

of ey

Table 13 #ZoH, vlHZL &
&3k WA ofl+= 1%2] NaCl

Used strains Media T(ecrcn)p.

Gram Positive

— Bacillus cereus ATCC11778 MHA 37
— PBacillus subtilis ATCC17686 MHA 37
— Corynebacterium zerosis ATCC9755 MHA 37
— Listeria monocytogenes (isolates from food) BAP 30
— Micrococcus luteus ATCC9341 MHA 37
— Rhodococcus equi ATCC6939 MHA 37
— Staphylococcus aureus ATCC6538P MHA 37
— Staphylococcus epidermidis ATCC12228 MHA 37
Gram Negative

— Citrobacter freundii ATCC6750 MHA 37
— Enterobacter cloacae ATCC13047 MHA 37
— FEscherichia coli ATCC9637 MHA 37
— FEscherichia coli 0157 (isolates from patient) MHA 37
— Klebsiella pneumoniae ATCC10031 MHA 37
— Pseudomonas aeruginosa ATCC9027 MHA 37
— Salmonella enteritidis ATCC13076 MHA 37
— Salmonella typhi (isolates from patient) MHA 37
— Shigella sonnei ATCC9290 MHA 37
— Vibrio alginolyticus (isolates from sea water) MHAN 37
— Vibrio cholerae (isolates from patient) MHAN 37
— Vibrio parahaemolyticus (isolates from patient) MHAN 37
— Vibrio vulnificus (isolates from patient) MHAN 37
— Yersinia enterocolitica ATCC29729 MHA 30

MHA : Mueller Hinton agar
BAP : blood agar plate
MHAN : Mueller Hinton agar with 1% NaCl
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Table 2. Antibacterial activity of Poncirus itrifoliata juice against pathogenic

microorganisms

Strains

Juice of
Poncirus trifoliata

Gram Positive

Bacillus cereus ATCC11778

Bacillus subtilis ATCC17686
Corynebacterium zerosis ATCC9755

Listeria monocytogenes (isolates from food)
Micrococcus Iluteus ATCC 9341
Rhodococcus equi ATCC 6939
Staphylococcus aureus ATCC 6538P
Staphylococcus epidermidis ATCC12228

Gram Negative

Citrobacter freundii ATCC6750

Enterobacter cloacae ATCC13047
Escherichia coli ATCC9637

Escherichia coli 0157 (isolates from patient)
Klebsiella pneumoniae ATCC10031
Pseudomonas aeruginosa ATCC9027
Salmonella enteritidis ATCC13076

Salmonella typhi (isolates from patient)
Shigella sonner ATCC9290

Vibrio alginolyticus (isolates from sea water)

Vibrio cholerae (isolates from patient)

Vibrio parahaemolyticus (isolates from patient)

Vibrio vulnificus (isolates from patient)

Yersinia enterocolitica ATCC29729

14.22°
13.36
12.04
12.08
19.31
20.38

+

+ o+ o+ o+

10.25
10.48

17.04
18.78
18.92
19.04
15.04

+, weak activity; a, diameter(mm) of clear zone
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Fig. 1. Antimicrobial activities of Poncirus trifoliata juice.
B cereus(A), Y. enterocoliticaB), B subtilis(C), M Iluteus(D), K. equi(E),
C zerosis(F), S aureus(@, V. alginolyticus ), V. cholerae(), V. parahemoly—
ticus(J) and V. vulnificus(K). Paper disk (8mm) contained 500 of Foncirus

trifoliata juice.
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Table 3. Minimum inhibitory concentration (MIC) of Poncirus trifoliata juice
against pathogenic microorganisms

MIC of Poncirus trifoliata juice (%)

Strains
10.0 5.0 2.5 1.25 0.625 0313

Bacillus cereus ATCC11778 - - = + + +
Bacillus subtilis ATCC17686 - = + + + +
Corynebacterium zerosis ATCC9755 - = + + + +
Listeria monocytogenes (isolates from food) - - B + + +
Micrococcus luteus ATCC9341 - - B + + +
Rhodococcus equi ATCC6939 - - = + + +
Staphylococcus aureus ATCC6538P - = + + + +
Staphylococcus eprdermidis ATCC12228 - - B + + +
Citrobacter freundii ATCC6750 - - B + + +
Enterobacter cloacae ATCC13047 - = + + + +
Escherichia coli ATCC9637 - = + + + +
Escherichia coli 0157 (isolates from patient) — = + + + +
Klebsiella pneumoniae ATCC10031 - = + + + +
Pseudomonas aeruginosa ATCC9027 - - = + + +
Salmonella enteritidis ATCC13076 - = + + + +
Salmonella typhi (isolates from patient) - = + + + +
Shigella sonnei ATCC9290 - - = + + +
Vibrio alginolyticus (isolates from sea water) — — = + + +
Vibrio cholerae (isolates from patient) - - - = + +
Vibrio parahaemolyticus (isolates from patient) - - = - + +
Vibrio vulnificus (isolates from patient) - - = = + +
Yersinia enterocolitica ATCC29729 - - - E + +
The shadow indicates MIC of each bacteria. +, growth; —, no growth
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Fig. 2. Stability of antimicrobial activity of Poncirus trifoliata juice treated by
heat. Indicator strain was used V. cholerae.
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