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Abstract

To develop natural food preservatives, ethanol and water extracts were prepared from the coriander (Coriandrum
sativurn L.) and antimicrobial activities were examined against 10 microorganisms which were food borne path-
ogens and / or food poisoning microorganisms and food-related bacteria and yeasts. Ethanol extract exhibited
antimicrobial activities for the microorganisms tested, but not on lactic acid bacteria and yeast. Especially,
minimum inhibitory concentrations (MIC) for Bacillus subtilis and Bacillus cereus were as low as 0.25 mg/mlL.
Antimicrobial activity of the ethanol extract was not destroyed by the heating at 121°C for 15 min and not
affected by pH. The ethanol extract of coriander exhibiting high antimicrobial activities was fractionated in
the order of hexane, chloroform, ethylacetate and butanol fractions to test antimicrobial activity. The highest
antimicrobial activity adjust bacteria tested was found in the ethylacetate fraction.
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Table 1. List of used microorganisms

Gram positive Bacillus cereus ATCC 27348
o Bacillus subtilis ATCC 9372
) Staphylococcus aureus ATCC 13301

ATCC 15489
ATCC 14028
ATCC 11250

Lactobacillus plantarum ATCC 8014
Leuconostoc mesenteroides IIF0O 12060

Escherichia coli
Salmonella typhimurium
Pseudomonas fluorescens

(Gram negative
bacteria

Lactic acid
bacteria

Saccharomyces cerevisiaze  IFO 1950

Yeast Hansenula anomala KCCM 11473
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Fig. 1. Fractionation of ethanol extract from coriander.
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Table 2. Antimicrobial activities of water and ethanol ex~
tracts of coriander

Clear zone on plate (mm)"
Ethanol extract Water extract

Strains (30 mg/disk) (3.0 meg/disk)
Leaf Seed Root Leaf Seed Root
B. cereus 15 14 13 - - -
B. subtilis 14 14 12 - - -
S. aureus 15 13 12 - - -
E. coli 14 12 12 - - -
S. typhimurium 13 12 11 - - -
P, fluorescens 15 14 13 - - -

L. plantarum - - - - - -
L. mesenteroides - - - - - -
8. cerevisiae - - - - - -
H. anomala - - - - -

YIn diameter (mm). ®not detected.
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Table 3. Minimum inhibitory concentration (MIC) of the eth—
anol extracts against several microorganisms

Growth at various

Strains Portions concentration (mg/mL) (mM/IriL)
0 025 05 1 15 "™
B cereus L + - - - = 0.25
S -+ - - - - 0.25
R + x - - - 0.50
B. subtilis L 4+ - - - - 025
5 + + - - - 0.5
R + - - - - 0.25
S aureus L + = - - - 05
S + + £ - - 1.0
R + + - - - 05
E. coli L + + £ - - 1.0
3 + + + - - 1.0
[£4 + £ - - - 05
S. typhimurium L + + *x - - 1.0
S  + + + = - 15
R <+ + =+ - - 1.0
P. fluorescens L + + = - - 1.0
S + + + - i5
R + % - - - 05
L. plantarum L + + + + 4+ -
S+ o+ o+ o+ 4 -
R + + + + =+ -
L mesenteroides L + + o+ + o+ -
S + + + + 4+ -
R+ + + + =+ -
S. cerevisiae L + + + + + ~
5 + + + + + -
R + + + +  + ~
H. anomala L + 4+ + 4+ + ~
) + -+ + 4+ + ~
R + + + + + ~

L, leaf; S, seed; R, root; +, growth; &,
no growth.

uncertain in growth; -,
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Table 4. Effect of heat treatment on the antimicrobial activ-
ity of ethanol extract for B. cereus and E. coli

Clear zone on plate (mm)? (3.0 mg/disk)
Heating temperature (°C)
Control 50 60 70 80 90 100 121

B cereus 140 145 140 145 145 140 145 140
E. coli 130 130 135 135 130 135 135 130

PEthanol extract was heated for 60 min at 50~ 100°C and heated
for 15 min at 121°C.
“Diameter.

Strains

Table 5. Effect of pH change on the antimicrobial activity of
ethanol extract for B. cereus and E. coli"

Clear zone on plate (mm)” (3.0 mg/disk)
Strains pH
Control 1 3 5 7 9 11 13
B. cereus 140 140 140 14.0 14.0 140 145 14.0
E. coli 140 145 145 145 145 140 140 140
"The ethanol extract was adjusted to pH 1~13 for 60 min at

roorn temperature.
“Diameter.

Table 6. Antimicrobial activities of fractions from ethanol
extracts of coriander aganist several microorganisms

Clear zone on plate (mm)” (3.0 mg/disk)

Strains n-Hexane Ether FEthylacetate Water
extract  extract extract extract

B. cereus - 10 18 -2
B. subtilis 9 10 14 -
5. aureus 9 9 13 -
E coli - 9 14 -
S. typhimurium - 9 13 -
P. fluorescens 9 10 14 -
L. plantarum - - - -
L. mesenteroides - - - -
S cerevisiae - - - -
H. anomala - - -
"Diameter. “No inhibitory zone was formed.
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