ok&k2] 2] 40 A 6 T 653~658(1996)
Yakhak Hoeji Vol. 40, No. 6

He HR|MEIC] +F SUEAC| TR0 OiX= WE2aEn

A

= A
3 &g

Woda - olFF - o= WYY B
Z5osta optyst *FYUistE oot

(Received September 4. 19996)

a- .

Antimicrobial Activity of Natural Quercetin Alone and
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Abstract—As part of our search for less toxic antirnicrobial agents from natural resources, rutin was
isolated from Sophora japonica and then hydrolyzed to quercetin. Antimicrobial activity of quercetin was
tested in vitro against five kinds of gram positive and ten kinds of gram negative bacteria by serial
broth dilution method. Among fifteen kinds of bacteria tested. the antimicrobial activity of quercetin
was the most potent against Proteus vulgaris showing minimal inhibitory concentration(MIC) of 125 pg/
mi. To investigate the effect of antimicrobial combinations of quercetin with four kinds of antibiotics
(ampicillin, cefazolin, oxytetracycline and chloramphenicol), the fractional inhibitory concentration in-
dex (FIC) was determined by checkerboard assay for each strain. The antimicrobial combinations of
quercetin with four kinds of antibiotics resulted in synergism in one instarnice. additive effect in four in-
stances, but no antagonism was observed.

Keywords [ ] quercetin, antimicrobial activity. serial broth dilution method. minimal inhibitory con-
centration (MIC), antimicrobial combinations, fractional inhibitory concentration index (FICD).
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Table I— MICs of quercetin against gram positive bac~

Table III—MICs of test antibiotics used for antimi-

teria crobial combinations
Strains MIC(pg/mb) Strains MIC(pg/ml)
Bacillus anthracis ATCC 6603 500 ABPC CEZ OTC CM
Bacillus cereus ATCC 27348 500¢
Bacillus subtilis ATCC 6633 500¢ 5%"’50?5"952‘;“”“5 100 025 01z 800
Micrococcus luteus ATCC 9341 500¢ :
Staphylococcus aurews ATCC 25923 250 Proteus vulgaris ATCC ~ 0.50 025 200  4.00

Table H—MICs of quercetin against gram negative

bacteria
Strains MIC(pg/ml)

Escherichia coli ATCC 25922 500¢
Klebsiella oxytoca 1082E 500¢
Klebsiella pneumoniae ATCC 10031 500¢
Proteus vulgaris ATCC 6509 125

Providencia rettgeri ATCC 936 500¢
Pseudomonas aeruginosa ATCC 27853 500¢
Salmonella tompson ATCC 10256 500€
Salmonella typhi ATCC 6229 500¢
Salmonella typhimurium ATCC 14028 500¢
Serratia marcescens ATCC 27112 500

index(FICI) 52 & 3713t
W ) o§
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6509

ABPC : ampicillin CEZ : cefazolin
OTC : oxytetracycline, CM : chloramphenicol

Table IV—FICs and FICIs of quercetin with test an—

tibiotics
Strains FIC FICI
Quercetin ABPC
Staphylococcus aureus ATCC 0.50 050 1.00

25923
Proteus vulgaris ATCCC 6509 0.50 050 1.00

Quercetin CEZ

Staphylococcus aureus ATCC 0.50 1.00 1.50
25923
Proteus vulgaris ATCC 6509 0.50 1.00 150

Quercetin  OTC

Staphylococcus aureus ATCC 0.25 050 0.75
25923
Proteus vulgaris ATCC 650

0.13 025 0.38

Quercetin  CM

Staphylococcus aureus ATCC 0.50 1.00 150
25923
Proteus vulgaris ATCC 6509 0.25 050 0.75

ABPC : Ampicillin, CEZ : CEfazolin
OTC : Oxytetracycline. CM : Chloramphenicol

coccus aureus3} Proteus vulgarisoll th3t A EFHEZ
¢} MIC= Table III3} 21, HEAH Z¥ Yrhet
FIC 2 FICI= Table IV9} 2™ isobologram<
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Fig. 1— Isobolograms of antimicrobial combinations with quercetin and some antibiotics against Staphylococcus aureus

ATCC 25923.
ABPC : ampicillin, CEZ : cefazolin, OTC : oxytetracycline, CM : chloramphenicol
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Fig. 2 Isobolograms of antimicrobial combinations with quercetin and some antibiotics against Proteus vulgaris ATCC

6509.

ABPC : ampicillin, CEZ : cefazolin, OTC : oxytetracycline, CM : chloramphenicol
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