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Antimicrobial Activity of Essential Oils of Curry Spices

Chang-Ki Chung, Oan-Kyu Park, Ik-Je Yoo, Ki-Moon Park and Chun-Un Choi
Ottogi Research Center, Anyang

Abstract

The essential oils were isolated by steam distillation from 13 spices used for curry. Antimicrobial
activity of essential oils for two strains of Gram(+) bacteria, Gram(—) bacteria, lactic acid bacteria,
yeast and mold were investigated by agar diffusion method. 5 spice essential oils(clove, cumin, nutmeg,
oregano, rosemary) having high antimicrobial activity were selected and their minimal inhibitory conce-
ntration(MIC) were measured. Very low concentration (0.2~9 mg/mi) of 5 spice essential oils were
sufficient to prevent microbial growth. The data show that Gram(+) bacteria were more sensitive
to the antimicrobial compounds in spices than Gram( —). But though Gram(+) bacteria, lactic acid
bacteria were less sensitive to the compounds than Gram(—
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Table 1. Microroganisms and media used in this
study

Strains Media(g/l)

Gram(+) bacteria
Bacillus subtilis
Staphylococcus aureus

Nutrient broth

Meat extact 7
Gram(—) bacteria Peptone 7
Escherichia coli NaCl 6

Salmonella typhimurium
Lactic acid bactena

Bacto MRS broth

Lactobacillus bulgaricus (Difco medium)

Leuconostoc dextranicum
Yeast

Saccharomyces cerevisae

Kluyveromyces fragilis

YM broth

Yeast extract 3

Mold Malt extract 3
Peptone 5

Aspegillus oryzae Glucose 10

Aspegillus niger
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Fig. 1. Inhibition of Aspergillus niger by spices
1! aleohol, 2 : pure curry, 3 : clove, 4 : eugenol, 5 : fen-
nel, 6 nutmeg, 7 : black pepper, 8: turmeric, 9: gi-
nger, 10 . red pepper, 11 : coriander, 12 : cumin, 13:
oregano, 14 . cassia, 15 : rosemary, 16 . fenugreek
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Table 2. Inhibitory activity of spices on microorganisms

g habsl A A 22 1 A 6 3.(1990)

Soi Gram(+) bacteria Gram(—) bacteria ~ Lactic acid bacteria Yeasts Molds
pices
B. Staph. E. Sal. Lac. Leu. Sacch. Kiu. Asp. Asp.
subtilis  aureus  coli typhimurium bulgaricus dextranicum cerevisae fragilis  oryzae niger
Black pepper +?¥ + - - + + - - + +
Cassia - - - - - - -
Clove ++ ++ - + - 4 B T T S S R
(Eugenol) (+++) (+++) (+) (++) (= = (++) (+++) (+++H) (+++H) (+++)
Coriander® + + - + + + + +
Cumin +4++ + + + 4+ At At A+t
Fennel - - - - + + + + ++
Fenugreek” - - - - - +
Ginger + + - - - + -
Nutmeg + + + : + i + + ++ ++
Oregano +++  +4++ ++ 4 4 + - +++ +++ FH 4+ A+
Red pepper®  — - - - - + -
Rosemary * + + - 1 + + + ot ++
Turmeric + * - * -
Pure curry ++ + - + - + 4 + 4+ ++
a) Inhibitory zone(~ :none, + ! 1-2mm, ~ 3-6mm. - + | 7 10 mm, +++ 1 11—-13mm, + + + + [ 13mm-)
b) Extracted by ethanol
Table 3. Minimal inhibitory concentration of spices on microbial growth (mg/ml)
Soi Gram(+) bacteria Gram(—) bacteria Lactic acid bacteria Yeasts Molds
pices -
B. Staph. E. Sal. Lac Leu Sacch. Klu. Asp. Asp.
subtilis  aureus  coli  typhimurium  bulgaricus  dextranicum  cevevisae fragilis  oryzae  niger
Clove 0.3 0.6 0.6 0.9 0.6 1.0 09 0.9 0.4 04
(Eugenol) (0.6) (0.6) (0.8) €0.8) (1.5 (1.0 (0.6) (0.6) (0.6) 0.6)
Cumin 0.2 0.5 1.0 0.5 0.5 1.5 05 0.5 0.5 0.5
Nutmeg 0.6 20 6.0 9.0 2.0 24 04 04 1.0 1.0
Oregano 02 0.2 03 0.4 Lt 06 0.3 03 - 02 0.2
Rosemary 0.6 0.3 2.0 2.0 1.2 03 1.2 1.2 2 0 20
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