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Abstract

The biological activities of Humulus japonicus were extracted by water and methanol. Methanol
was better solvent than water in the extraction for antimicrobial activities against six different species
of bacteria and two yeasts. The methanol extract was systematically fractionated with various organic
solvents which have different polarities. From the result of antimicrobial activities against six species
of bacteria and two species of yeasts, methanol extract was superior to water extract. The methanol
extract of Humulus japonicus showed antimicrobial activity against the all species of microorganisms

tested except Escherichia coli

. The butanol fraction of methanol extract showed antimicrobial effect

on the all species tested. The minimal inhibition concentration(MIC) of the butanol fraction on the

growth of microorganisms was ranged between 0.1~0.4%.

The water extract of Humulus japonicus

did not show inhibition of the activity of trypsin but methanol extract showed inhibitory activity.
The chloroform fraction of methanol extract showed comparatively higher trypsin inhibitory activity
than other fractions. The concentration of 50% inhibition(ICs) by chloroform fraction was 1.0 mg/m/.
Enzyme-inhibitor complex formation was above 90% of the while for 20 min. It was revealed that
methanol extract of Humulus japonicus inhibited peroxide production of lard and soybean oil as sub-
strate by antioxidative test. The chloroform fraction of methanol extract had the highest activity. When
0.2% of chloroform fraction was added, induction period of soybean oil and lard were extended 15,

9 days, respectively.
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Fig. 1. Extraction and fractionation procedure for
Humulus japonicus

Table 1. List of strains and media for antimicrobial test
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Strains

Media

Staphylococcus aureus ATCC 6538
Bacillus cereus ATCC 11778
Micrococcus luteus ATCC 9341
Escherichia coli ATCC 8739
Psuedomonas aeroginosa ATCC 9027
Salmonella enteritidis ATCC 13076
Candida albicans ATCC 10231
Saccharomyces cerevisiae ATCC 2601
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and broth
and broth
agar and broth
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Nutrient
Nutrient
Nutrient
Nutrient
Nutrient

agar
agar
agar
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Table 2. Antimicrobial activity of water and methanol extract of Humulus japonicus on several microorganisms

Strains

Staphylococcus aureus ATCC 6'3?8
Bacillus ceveus ATCC 11778
Micrococcus luteus ATCC 9341
Escherichia coli ATCC 8739
Psuedomonas aeroginosa ATCC 9027
Samonella enteritidis ATCC 13076
Candida albicans ATCC 10231
Saccharomyces cerevisiae ATCC 2601

Inhibition zone on plate(mm)

HZO ext MeOH ext.
14 20
0 16
0 16
0 0
0 17
0 15
12 18
12 18

Dose: soluble solid, 0.3 mg/disc

Table 3. Antimicrobial activity of each fraction of Humulus japonicus on several microorganisms

Hexane

Strains o
Staphylococcus aureus ATCC 6538 15
Bacillus cereus ATCC 11778 0
Micrococcus [uteus ATCC 9341 0
Escherichia coli ATCC 8739 0
Psuedomonas aeroginosa ATCC 9027 0
Samonella enteritidis ATCC 13076 0
Candida albicans ATCC 10231 0
Saccharomyces cerevisiae ATCC 2601 0

Inhlbmon zone on plate(mm)

CHCl, htOAc BuOH H,0
20 17 21 16
14 0 18 0

0 14 16 0
0 0 12 0
0 14 18 0
0 13 16 0
12 14 18 0
12 15 20 12

Dose: soluble solid, 0.3 mg/disc

Table 4. Minimum inhibitory concentration(MIC) of butanol fraction of Humulus japonicus on microbial

growth
) Concentration of butanol fraction(%)
Strains S e I —
04 0.2 0.1 0.05

Staphylococcus aureus ATCC 6 - +
Bacillus cereus ATCC 11778 - + +
Micrococcus luteus ATCC 9341 - +
Escherichia coli ATCC 8739 + + +
Psuedomonas aeroginosa ATCC 9027 - - +
Salmonella enteritidis ATCC 13076 — — +
Candida albicans ATCC 10231 + +
Saccharomyces cerevisiaue ATCC 2601 - - +

+: growth, —: no growth
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Table 5. Inhibitory activity on the trypsin of water and
methanol extract of Humulus japonicus

Extract Activity(OD, at 410 nm) Inhibition (%)
Control 0.858 0.0
HyO ext. 0.845 1.5
MeOH ext. 0.705 17.8

Trypsin: 12 pg/mi, BAPA: 04 mg/mi, Inhibitor: 1 mg/
m/

Table 6. Inhibitory activity on the trypsin of each
fraction of Humulus japonicus

Fraction Act1v1ty(OD at 410 nm) Inhlbmon(%
Control 0.858 0.0
Hexane 0.644 24.9
CHCl; 0423 50.7
EtOAc 0.588 315
BuOH 0.603 29.7
H,0 0.856 0.2

Trypsin: 12 pg/mi, BAPA: 0.4 mg/m/, Inhibitor: 1 mg/m/
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Fig. 4. Antioxidative activity of water and methanol
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