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Abstract

The antimicrobial activity of the extract of citrus peel prepared by the method of hot water, ethanol and sugar was
examined. The results showed that the extract of citrus peel prepared by hot water or ethanol did not have antimicrobial
activity, but the extract by 10%(w/v) sugar revealed the high antimicrobial activity. Extracted in 10%(w/v) sugar solution for
9 days, showed the highest amtimicrobial activity against 8 strains of bacteria. The minimum inhibition concentration was
found to be 0.5%(v/v) against S. aureus, 1.5%(v/v) against B. subtilis, M. luteus and E. coli, and 2.0%(v}v) against S. mutans.
The antimicrobial activity of the citrus peel extract was stable regardless of the treatment at 40~100C for 20 min and
unstable response to the change of pH. The results suggested the development of citrus peel as heat-stable antimicrobial

agents,
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Table 1. Antimicrobial activity of hot water, ethanol and
sucrose extracts from citrus peel against E. coli

Clear zone on plate(mm)

Strain
Hot water Ethanol Sucrose
E. coli 810" 82 + 01 196 ¢+ 11
" values are mean % S.D. (n=3).
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Fig. 1. Antimicrobial activities of 10%(w/v) sucrose extract
from citrus peel against M. luteus and S. mutans during
extraction time.
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Table 2. Antimicrobial activities of different sucrose concentration
extract from citrus peel against microorganisms

Clear zone on plate(mm)

Microorganisms Sucrose concentration

10%(wiv) 30%(wiv) 50%(wiv)

Gram positive bacteria (+)
Bacillus cereus 20100 240:10  203:12
Bacillus subtilis 210 £ 00 N3+ 12 206 £ 15
Stapylococcus aureus 220+ 1.0 26215 226 + 06
Micrococcus luteus 23+15 20017 203 + 06

Gram positive bacteria (-)
Salmonella enteritidis 273 + 23 30£10  266+15
Escherichia coli 213 £ 1.1 206+12 23:15
Streptococcus mutans 203 £ 11 190 £+ 10 236 + 12
Shigella sonnei 24612 23612 250:17

Y Valyes are mean + S.D. (n=3).
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Fig. 2. Changes of pH and total acidity in 10% sucrose
extract from citrus peel during extraction time.
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Table 3. Minimum inhibitory concentration(MIC) of sucrose
extract from citrus peel

Sucrose extracts concentration (%, v{v)

Terget sains 0 03 05 10 15 20 25 Mo
Bacillus subtilis L R 15
Stapylococcus aurews  + £ - - - - - 05
Micrococcus luteus L - 1.5
Escherichia coli + 0+ 4+ - - - L5
Streptococcus mutans ¢+ 0+ 0+ & - - 20
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Table 4. Effect of heat treatment on antimicrobial activities
of 10%(w/v) sucrose extract from citrus peel

Clear zone on plate(mm)

Temperztre(C) S. mutans M. luteus

Control 26 £ 0.8 26 +07

40 26 +07 26 + 08

60 26 + 08 2508

80 25+05 25+08

100 25+09 5+ 06
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Table 5. Effect of different pH on antimicrobial activities of
10%(w/v) sucrose extract from citrus peel

Clear zone on plate(mm)

pH

S, muans M. luteus

5 15 + 03 13 £ 01

7 1105 10 £ 02

9 8101 8 £ 00

11 8+ 0l 8+ 01
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