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Abstract

To develop natural food preservatives, ethanol and water extracts were prepared from chestnut. Antimicrobial activities
were examined about 10 microoganisms which were food-bome pathogens and food-poisoning microoganisms,
food-related bacteria and yeasts. Ethanol extract exhibited the antimicrobial activity for the microoganisms tested,
except lactic acid bacteria and yeast. Especially, minimum inhibitory concentrations(MIC) of the ethanol extracts
were determined as 0.5 mg/mL in chestnut leaf and 1.0 mg/mL in chestut bark against bacteria. Antimicrobial
activity of the ethanol extracts was not destroyed by the heating at 121°C for 15 min, and not affected by pH
3~-9. The ethanol extract of chestnut exhibiting the high antimicrobial activities was fractionated in the other of
diethylether and butanol fractions. The highest antimicrobial activity against bacteria was shown in the ethanol

fraction.
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Fig. 1. Fractionation procedure of the ethanol extract from
chestnut.
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Table 2. Antimicrobial activity of fractions from ethanol extracts
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Table 1. Antimicrobial activity of chestnut extracts by different solvents
Clear zone on plate (mm)®
(80 mg/disc)
Strains Ethanol extracts Water extracts Etlg(ltrz;zgtate Diethyl ether extracts n::g?;e
A B p P A B CODE A B CDE A B CDE A B CDE
B cereus 0 - - 1717 - - - BDR - - - 8385 - e -
B subnlis 9 - - 16 17 9 13 13 - - - - 82 - - - - - - - - - -
S aureus 0 - - 1715 9 - - 1212 - - - 9 85 - - - - - - - o -
E. col 9 - - 1213 9 - - 111
S. typhumurium g - - 13 13 - - - 11n - - - 8286 - - - - - - - -
P. fluorescens - - - 1213 - - - 121 - - - 82 - - - - - - -
L plantarum - - - -
L. mesenterowdes - - - - - - - - - - oL .- o L. .. ...
S. cerevisiae - - - - - - - - - - - - - - - - - - . -
H anomala

A tegmen of chestnut, B seed coat of chestnut, IC fresh of chestnut,

4)D

chestut leaf, “E . chestnut bark, ®In diameter (mm)
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Table 3. Minimum inhibitory concentration(MIC) of the ethanol
extracts from chestnut against several microorganisms

Growth at vartous
Strains concentration (mg/mL) MIC
& 01 025 05 10 20  ("mb)
D 05
Boras —p 4 4 4w 10
D + + + - - - 05
B subnls E ror o+ o4 - 10
Sams P T T T - - 05
' E + + + £ - - 10
1 D + + + t — - 10
E col E o+ + + & — - 10
S typhumurium D oros = - 05
E + + + £ - - 10
D + + & - - - 05
P. fluorescens E s o s - 10
L. plantarum D L S A
E + + + + + +
D + + + + + +
L. mesenterowdes E o4 o+ 1+ o4 o+ o4
Swee D Tttt o+
E + + + + + +
D + + + + + +
Howomi — p 4 4 4 + + 4
¢ control, D chestnut leaf, YE  chestut bark, “+ growth,

% no gowh, %% uncertam m growth
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Table 4. Effect of heat treatment of ethanol extracts on the growth
inhibitory activity of chestnut against B. cereus and E. coli

Clear zone on plate (mm)”

Strains Heating temperature (C)
& (8 Omg/disc)
6 60 70 8 9% 100 121

D" 170 175 172 170 170 168 166 16.8
170 172 170 170 170 165 166 164
D 120 130 125 RO 15 115 120 120
E 130 130 130 125 125 111 125 125
D chestnut leaf, % chestnut bark, “In diameter (mm), 9C " control

B. cereus

E coli

Exe3 & JadA AN A3E HH, B cereus oA
16.8, 164 mm=Z tZ+9] 17.0 mme} AL] |8l o,
E. coli 9|4 12,0, 12.5 mm&E t)Z2F9] 12.0, 13.0 mme}
BlgsalA ekt 5, whiR Suish Qo) oehe 22 E

o eaElo] = e EAL do nf$ ok AL
¢+ AAT £, T A 5 dEE FE2E
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#Hasigon 7 a3 ¥ AsAs e 27171 gzret
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Table 5. Effect of pH change on the antimicrobial activity of
ethanol extracts for B. cereus and E. coli

Clear zone on plate (mm)”

Strans pH
o (8 Omgydisc)
3 5 7 9
s D” 170 165 170 172 165
. Cereus
P 170 162 170 170 168

D 120 108 115 12.0 11.8
130 116 130 132 125
"D chestnut [eaf, ’E  chestnut bark, M dameter (mm), 9C  control

E. coli
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