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Antimicrobial Activities of Ethanol Extracts from
Korean Bamboo Culms and Leaves
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Antimicrobial activities in 70% ethanol extracts of Koream bamboo trees were investigated. Among the
antimicrobial activities against ten major strains causing food poisening, Wangdae (Phyllostachys bambusoides S.
et Z.) showed the strongest activity among five major bamboo trees cultivated in Korea. Although all extracts
showed relatively strong antimicrobial activities against Staphylococcus aureus and Streptococcus mutans, the
extracts of bamboo culms showed stronger activities than that of bamboo leaves. MICs (minimal inhibitory
concentration) of the extract of Wangdae culm against Staphylococcus aureus and Streptococcus mutans were over
10 and 20 pL/disc, respectively. The extract of Wangdae culm inhibited the growth of Staphylococcus aureus and
Streptococcus mutans at over 0.5% concentration, and almost inhibited the growth of these strains at 1% level.
The inhibitory effect of the extract of Wangdae culm was not destroyed by heating at 60, 80, and 100°C for 60
min and at 121°C for 15 min, suggesting that the component in the bamboo tree was very heat-stable. These
results indicate that 70% ethanol extract of Wangdae culm could be useful as a natural antimicrobial agent.
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Table 1. List of microorganism used for antimicrobial activity test
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AR89 TE vieFE A8 UV spectrophotometer®= O.D.(Opti-
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Strain

Cultivation condition

Gram positive bacteria
Bacillus subtilis KCTC 1021
Bacillus cereus KCTC 1012
Staphylococcus aureus KCTC 1621
Streptococcus mutans KCTC 3300
Micrococcus luteus KCTC 1056
Gram negative bacteria
Escherichia coli KCTC 1039
Salmonella typhimurium KCTC 1925
Escherichia coli 0157:H7 ATCC 43894
Klebsiella pneumonia KCTC 2208
Yeast
Pichia membranaefaciens KCTC 7006

Nutrient media, 30°C, Aerobic
Nutrient media, 35°C, Aerobic
Nutrient media, 37°C, Aerobic
Brain heart infusion, 37°C, Aerobic
Nutrient media, 37°C, Aerobic

Nutrient media, 37°C, Aerobic
Nutrient media, 37°C, Aerobic
Nutrient media, 37°C, Aerobic
Nutrient media, 37°C, Aerobic

Malt extract agar 25°C, Aerobic
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Table 2. Antimicrobial activities in 70 % ethanol extracts (50 pL/disc) from bamboo culms
Clear zone on plate (mm)”
Strain M.C. S.C. W.C. J.C. o.C.
1%” 5% 1% 5% 1% 5% 1% 5% 1% 5%
Gram positive bacteria
Bacillus subtilis = 13.0 - 11.0 - 11.0 - - - 10.0
Bacillus cereus - 11.0 - 11.5 - 13.5 - - - -
Staphylococcus aureus 11.0 18.5 13.0 19.0 132 19.5 - - - 135
Streptococcus mutans - 14.0 - 15.0 - 16.0 9.0 17.5 - 10.5
Micrococcus luteus - 10.0 - 10.5 - 10.0 - - -
Gram negative bacteria
Escherichia coli - - - - - - - - - -
Salmonella typhimurium - 125 - 11.5 - 11.0 - - - -
Escherichia coli 0157:H7 - - - - - - - - - -
Klebsiella pneumonia - 8.5 - 8.5 - 9.5 - - - -
Yeast

Pichia membranaefaciens - -

M.C.: Maeungjongjuk culms, S.C.: Somdae culms, W.C.: Wangdae culms, J.C.: Jolitdae culms, O.C.: Ojuk culms.
YDiameter, ?Concentration of test sample; 1%: 10 mg/mL, 5%: 50 mg/mL.

»No inhibitory zone was formed.
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Table 3. Antimicrobial activities of 70% ethanol extracts (50 pL/disc) from bamboo leaves

Clear zone on plate (mm)”

Strain ML S.L. WL. JL. O.L.
1% 5% 1% 5% 1% 5% 1% 5% 1% 5%
Gram positive bacteria
Bacillus subtilis = - - - - - - - - -
Bacillus cereus - - - - - - - - - -
Staphylococcus aureus - - - - - - - - -
Streptococcus mutans - - - - 8.5 - - - -
Micrococcus luteus - - - - - - - - - -
Gram negative bacteria
Escherichia coli - - - - - - - - - -
Salmonella typhimurium - - - - - - - - - -
Escherichia coli 0157:H7 - - - - - - - - - -
Klebsiella pneumonia - 9.0 - 10.0 - 95 - 9.0 - 12.5
Yeast
Pichia membranaefaciens - - - - - - - - - -
M.L.: Maeungjongjuk leaves, S.L.: Somdae leaves, W.L.: Wangdae leaves, J.L.: Jolitdac leaves, O.L.: Ojuk leaves.
UDiameter, ?Concentration of test sample; 1%: 10 mg/mL, 5%: 50 mg/mL.
¥No inhibitory zone was formed.
Table 4. Minimum inhibitory concentrations of 70% ethanol extract from Wangdae culms
Inhibition zone"
Strain -
10 pL/disc® 20 pL/disc 30 pl/disc 50 ul/disc 100 ulL/disc
Staphylococcus aureus + ++ ++ ++ +++
Streptococcus mutans - +- ++ +++ ++
VInhibition zone; -: none, +-: <9 mm, + 9~11 mm, ++: 11~15 mm, +++ >15 mm.
AConcentration of test sample; 5%: 50 mg/mL.
nosa (12mm), Salmonella typhimuriwm (10 mm), Enterobacter ot} B Ao 70% AEEE FE3 AEE 5% BEE
aerogenes (14 mm), Stapylococcus aureus (8.5mm) 3ol A AT 7 B9 dFE E55FEES 3°Brix 5%
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Table 5. Thermal stability of 70% ethanol extract (50 pL/disc)” from Wangdae culms

Clear zone on plate (mm)”

Strain
No heat 60°C/60 min 80°C/60 min 100°C/60 min 121°C/15 min
Staphylococcus aureus 19.5 19.1 18.9 18.9 19.1
Streptococcus mutans 16.0 16.5 17.0 16.5 17.0

“Concentration of test sample; 5%: 50 mg/mL. ?Diameter.

Fig. 1. Thermal stability of Wangdae culms ethanol extract
against Staphylococcus aureus.
1: 60°C/60 min, 2: 80°C/60 min, 3: 100°C/60 min, 4: 121°C/15 min.

0.D. at 600nm

0 4 8 12 16 24
Time(hr)
——000% —W—005% —4&—0.10%
—%—050% —@—100%

Fig. 2. Effect of the Wangdae culms ethanol extract on the
growth of Staphylococcus aureus.
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Fig. 3. Effect of the Wangdae culms ethanol extract on the
growth of Streptococcus mutans.
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