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Antimicrobial Activity of Grape Seed Ethanol Extract
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Abstract

Antimicrobial activities of grape seed ethanol extract and its serial solvent fractions were investigated against
various food poisoning microorganisms. The grape seed ethanol extract showed dose dependant antimicrobial
activity against Bacillus subtilis ATCC 9372 or Staphylococcus aureus ATCC 6538, whereas had limited effect
on Pseudomonas aeruginosa IFO 3080, Salmonella enteritidis IFO3313 and Escherichia coli ATCC 25922.
Ethylacetate and butanol fractions among the serial solvent fractions of grape seed ethanol extract contained
the catechin at the levels of 35.7 mg/g and 20.2 mg/g, respectively. Nevertheless, the butanol fraction of grape
seed ethanol extract showed intense antimicrobial activity compared with the ethylacetate fraction on all
microorganisms tested. It was found that the butanol fraction was mainly composed of oligomeric or polymeric
polyphenols such as condensed tannins by the fractionation on C18 cartridge according to the difference in
the degree of polymerization. Therefore, it seems that the antimicrobial activity of grape seed ethanol extract
is related to the degree of polymerization of proanthocyanidin as well as the total content of flavan—3-ol composing

the proanthocyanidin.
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Table 1. List of strains and media used for test of antimi-
crobial activity of grape seed ethanol extract

Media used

Microorganisms

Bacillus subtilis ATCC 9372
Staphylococcus aureus ATCC 6538
Escherichia coli ATCC 25922
Pseudomonas aeruginosa IFO 3080
Salmonella enteritidis TFO 3313

Candida albicans ATCC 10231
Saccharomyces cerevisiae IFO 2044

Nutrient agar
& broth

Potato dextose
Agar & broth

24~48A) 7} vl oFalod Ttz ol A H ASA 8l $Hclear

zone diameter, mm)%] 27 Z FFH Y H =& A shgich
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aeruginosa IFO 3080 ® s 4= 50 ng/mL ©|A4He] 434
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Table 2. Antimicrobial activity of grape seed ethanol extract
on microbial growth

Concentrations (ppm)

Mieroorganisms 50 100 250 500 1000
B. subtilis ATCC 9372 1" o1 14 15 16
S. aureus ATCC 6538 10 11 13 15 16
E. coli ATCC 25922 2 - - - -
P. aeruginosa IFO 3080 10 10 11 12 13
S. enteritidis IFO 3313 - - 10 11 12
C. albicans ATCC 10231 - - - - -

S. cerevisiae 1FO 2044 - - - - -

Y"The grape seed ethanol extract was adsorbed into paper disc
(8 mm, OD) and the diameter (mm) of clear zone was measured

_around the colony.

“Not detected.
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Fig. 1. Growth inhibition of grape seed ethanol extract on several strains of bacteria.

—O— Control, —C—: 50 ppm, —{1}—: 100 ppm.
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Table 3. Antimicrobial activities of serial solvent fractions
of grape seed ethanol extract

Solvent Concentrations (ppm)

Microorganisms

fraction 50 100 250 500 1000
B. subtilis 1" 1 11 12 13
Hexane S. aureus 19 11 13 15 16
fraction E. coli - N ) .
P. aeruginosa 10 10 10 11 13
S. enteritidis - - 10 10 12
B. subtilis - - - - 11
CHCls S. aureus - - - - -
; E. coli - - - -
fraction .
P, aeruginosa - - - - -
S. enteritidis - - - -
B. subtilis 11 12 13 17 19
EtOAc S. aureus - 11 13 14 15
fraction £ coli - - - ~ 11
P. aeruginosa 10 10 10 11 14
S. enteritidis - 10 10 12 13
B. subtilis 11 11 13 15 15
S. aureus 11 13 15 16 18
fi‘é(;?n E. coli 0 10 10 10 11
P. aeruginosa 10 10 10 11 13
S. enteritidis 10 11 11 11 13
B. subtilis - - - - -
HO S. aureus - - - - -
: E. coli - - - - -
fraction .
P. aeruginosa - - - - -
S. enteritidis - - - - -

YThe sample was adsorbed into paper disc (8 mm, OD) and the
, diameter (mm) of clear zone was measured around the colony.
“Not detected.
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Fig. 2. Growth inhibition of serial solvent fractions of grape seed ethanol extract on several strains of bacteria.
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