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Fresh fig leaves (15.0 kg)

Crushed and homogenized
Extracted with MeOH
Filtered

Concentrated

Methanol extract (331.67g) l

Partitioned with ehtyl acetate and
0.2M glycine-HCl buffer(pH 2.5)

Aquous phase Organic phase

Adjusted to pH 120
Partitioned with EtOAc

Partitioned with 0.2M
NazHPO4~NaHzPOq buffer(pH 7.5)

Organic phase
(Basic fraction, 6.70g)

Aquous phase Aquous phase Organic phase

Adjusted to pH 30

Partitioned with EtOAc Partitioned with
0.2M NaOH-KC!
buffer (pH 13.0)

Organic phase
(Acidic fraction, 7.40g)

Aquous phase

Aquous phase Organic phase
(Neutral fraction, 9.70g)

Adjusted to pH 6.0
Partitioned with EtOAc

Aquous phase Organic phase
(Phenolic fraction, 5.38g)

Fig. 1. Extraction and fractionation procedures of fig leaves.

Table 1. Microorganisms used for the determination of the anti-
microbial activities, minimum inhibition concentration (MIC) and
minimum lethal concentration (MLC)

Microorganisms Medium

Gram positive bacteria
Bacillus subtilis ATCC 6633? Mueller Hinton
Leuconostoc mesenteroides KCTC 31007 MRS
Staphylococcus aureus ATCC 25923 Mueller Hinton
Gram negative bacteria

Escherichia coli ATCC 10536
Pseudomonas aeruginosa ATCC 9027
Salmonella typhimurium ATCC 19430
Yeasts

Candida ablicans ATCC 10231
Saccharomyces cerevisiae ATCC. 9763
Mold

Aspergillus flavus KCTC 1375

Mueller Hinton
Mueller Hinton
Mueller Hinton

Sabouraud Dextrose
Sabouraud Dextrose

Sabouraud Dextrose

DATCC is an abbreviation for American Type Culture Collection.
?KCTC is an abbreviation for Korean Collection for Type Culture.
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Table 2. Antimicrobial activities in methanol extract of fig lea-
ves

Microorganisms Clear zone on plate” (mm)

Gram positive bacteria

Bacillus subtilis ATCC 6633% 17
Leuconostoc mesenteroides KCTC 31007 13
Staphylococcus aureus ATCC 25923 21
Gram negative bacteria

Escherichia coli ATCC 10536 14
Pseudomonas aeruginosa ATCC 9027 19
Salmonella typhimurium ATCC 19430 13
Yeasts

Candida ablicans ATCC 10231 24
Saccharomyces cerevisiaze ATCC 9763 21
Mold

Aspergillus flavus KCTC 1375 18

Concentration of the extract was 1 g fresh weight equivalent per
disc. PATCC is an abbreviation for American Type Culture Collec-
tion. ¥KCTC is an abbreviation for Korean Collection for Type Cul-
ture.
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Table 3. Antimicrobial activities in each fraction of fig leaves

) ) Clear zone on plate (mm)?
Microorganisms

Basic Acidic neutral Phenolic

Gram positive bacteria

Bacillus subtilis ATCC 6633% -3 14 - 17
Leuconostoc mesenteroides KCTC 3100 — 13 - 14
Staphylococcus aureus ATCC 25923 — 15 - 20
Gram negative bacteria

Escherichia coli ATCC 10536 - 15 - 14
Pseudomonas aeruginosa ATCC 9027 — 19 - 18
Salmonella typhimurium ATCC 19430 — 12 - 15
Yeasts

Candida ablicans ATCC 10231 - 21 - 19
Saccharomyces cevevisiae ATCC 9763 — 19 - 18
Mold

Aspergillus flavus KCTC 1375 - 18 - 21

YConcentration of each fraction was lg fresh weight equivalent per
disc. ?ATCC is an abbreviation for American Type Culture Collec-
tion. ¥not detected. YKCTC is an abbreviation for Korean Collection
for Type Culture.
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Table 4. Minimum inhibition concentrations(MIC) and minimum
lethal concentrations(MLC} in acidic and phenolic fractions of
fig leaves

Acidicfraction Phenolicfraction

Microorganisms
MICY MLC? MIC MLC

Gram positive bacteria

Bacillus subtilis ATCC 6633 025 125 002 050
Leuconostoc mesenteroides KCTC3100 025 125 015 1.00
Staphylococcus aureus ATCC 25923 0.175 125 001 050
Gram negative bacteria

Esherichia coli ATCC 10536 050 150 010 125
Pseudomonas aeruginosa ATCC 9027 001 025 0005 0.10
Salmonella typhimurium ATCC19430 050 125 025 150
Yeasts

Candida ablicans ATCC 10231 003 050 0025 050
Saccharomyces cerevisiae ATCC 9763 001 075 0025 025
Moid

Aspergillus flavus KCTC 1375 005 200 0025 050

YMinimum inhibition concentration (fresh sample weight equivalent
(@)/m)) was defined as the concentration at which cfu reduced by
10%. ®Minimum lethal concentration (fresh sample weight equiva-
lent(g)/ml) was defined as the concentration at which cfu reduced
by 99.99%.
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Solvent Fractionation of Fig Leaves and its Antimicrobial Activity
Seong Kuk Kang and Hee Jong Chung* (Depariment of Food Science and Technology, Chonnam National University,

Kwangjiu 500-757, Korea)

Abstract : Fig leaves were extracted with methanol and then fractionated with ethyl acetate and various buffers to
get active fractions, and their antimicrobial activities in each fraction were determined. Acidic fraction and phenolic
fraction of fig leaves showed strong antimicrobial activities, but the basic fraction and neutral fraction did not show
any activities. The degree of antimicrobial activities in phenolic fraction against tested bacteria were higher than
those in acidic fraction, but these against yeasts and mold were almost equivalent to those in acidic fraction. Especially,
phenolic fraction showed the strongest activities against Staphylococcus aureus and Pseudomonas aeruginosa. Although
there were some differences among microorganisms, minimum inhibition concentrations(MIC) in acidic and phenolic
fractions against tested microorganisms were 0.05 to 0.1 g eq/m/ and 001 to 025 g eq./ml, on the basis of fresh
sample weight, respectively. Minimum lethal concentrationsMLC) in acidic and phenolic fractions were 0.25 to 2.00
g eq./m/ and 0.05 to 150 g eq./ml, respectively. These supposed the antimicrobial activities in phenolic fraction were
generally higher than those in acidic fraction and also phenolic fraction had lower MIC and MLC values than acidic

fraction.
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