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Abstract

Antibacterial activities of the freeze-dried bamboo sap dissolved into the water or 50% ethanol were determined and
antimicrobial activity of bamboo sap dissolved into distilled water was most strong with 15 mm of the diameter of inhibiting
clear zone against Listeria monocytogenes ATCC 19114 among gram positive bacteria tested, but it did not inhibit Bacillus
subtilis ATCC 6633 at all, and the sap was most greatly inhibited the growth of Shigella dysenteriae ATCC 9361 among
gram negative bacteria with 15 mm of the diameter of inhibiting clear zone. Bamboo sap dissolved into 50% ethanol most
strongly inhibited the growth of L. monocytogenes ATCC 19114 and it also inhibited the growth of B. subtilis ATCC 6633
which did not show any with the sap dissolved into distilled water. The sap dissolved into 50% ethanol was most greatly
inhibited the growth of S. disenteriae ATCC 9361 among gram negative bacteria with 23 mm of the diameter of inhibiting
clear zone, and it inhibited Vibrio parahaemolyticus WSDH 22, Vibrio wulnificus ATCC 29307 and Escherichia coli 0157
WSDH 54 with 16 mm of the diameter of inhibiting clear zone. However, Both of the saps dissolved in distilled water and
50% ethanol did not showed any inhibition against the factic acid bacteria of Lactobacillus plantarum KCTC and Lactobacillus
brevis KCTC. Most of the tested bacteria were more sensitive to the sap dissolved in 50% ethanol than the sap dissolved in
distilled water. The lowest minimum inhibitory concentration of the bamboo sap dissolved into 50% ethanol was 0.6 mg
eq./disc with L. monocytogenes ATCC 19114, but that of the sap dissolved into distilled water was 0.8 mg eq./disc with
Staphvlococcus epidermides ATCC 12228, S. dysenteriae ATCC 9361, L. monocytogenes ATCC 19114, Salmonella
typhimurium WSU 2380 and V. parahaemolyticus WSDH 22. In a model food system of the sterilized chocolate milk,
antibacterial activities of the sap dissolved info 50% ethanol were relatively stronger than those of the sap dissolved into
distilled water and the activities against the bacteria tested were very similar each other. These result suggested the bamboo
sap can be used as a natural food preservative.
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<Table 1> Bacteria and media used for testing the antibacterial activities

..o 7 Microorganism media

Gram positive bacteri k B
Bacillus subtilis ATCC 6633 Nutrient broth
Staphylococcus aureus ATCC 13566 Brain heart Infusion broth
Staphylococcus epidermides ATCC 12228 Brain heart Infusion broth
Listeria monocyiogenes ATCC 19114 Tryptose phosphate broth

Gram negative bacteria
Escherichia coli O157 WSDH 54 Trypticase soy broth
Shigella dysenteriae ATCC 9361 Nutrient broth
Salmonella typbimurium WSU 2380 Trypticase soy broth

Vibrio parabaemolyticus WSDH 22

Luria-Bertani-2% NaCl

Vibrio vuinificus ATCC 29307 Luria-Bertani-2% NaCl

Vibrio cholerae ATCC 14035 Luria-Bertani-2% NaCl
Lactic acid bacteria

Lactobacillus plantarum KCTC Lactobacillus MRS broth

Lactobacillus brevis KCTC Lactobacillus MRS broth

ATCC: American Type Culture Collection
KCTC: Korean Collection of Type Culture
WSDH: Washington State Department of Health
WSU: Washington State University
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<Table 2> Antibacterial activities of the bamboo sap dissolved into distilled water

Bacteria

Clear zone on plate (mm)*

| B s M BHAP (02 mg/paper disc)
Bacillus subtilis ATCC 6633 € 10
Staphylococcus aureus ATCC 13566 9 ' 12
Staphylococcus epidermides ATCC 12228 12 12
Listeria monocytogenes ATCC 19114 15 10
Escherichia coli O157:H7 WSDH 54 12 11
Shigella dysenteriae ATCC 9361 22 12
Salmonella yphimurium WSU 2380 13 10
Vibrio parabaemolyticus WSDH 22 10 12
Vibrio vulnificus ATCC 29307 10 12
Vibrio cholerae ATCC 14035 12 11
Lactobacillus plantarum KCTC - 10
Lactobacillus brevis KCTC - 10

2 Diameter(contained with paper disc diameter)
b butylated haydroxyanisole.
¢ Inhibition zone did not formed after 24hr incubation.

<Table 3> Antibacterial activities of the bamboo sap dissolved into 50% ethanol

‘Bacteria

Clear zone on plate (mm)*

Bamboo sap dissolved into

50%% ethanol BHAP (0.2 mg/paper disc)
Bacillus subtilis ATCC 6633 14 10
Staphylococcus aureus ATCC 13566 14 10
Staphylococcus epidermides ATCC 12228 14 12
Listeria monocytogenes ATCC 19114 18 10
Escherichia coli O157:H7 WSDH WSU 54 16 11
Shigella dysenteriae ATCC 9361 23 12
Salmonella typhimurium WSU 2380 19 10
Vibrio parabaemolyticus WSDH 22 16 12
Vibrio vulnificus ATCC 29307 16 12
Vibrio cholerae ATCC 14035 18 11
Lactobacillus plantarum KCTC € 10
Lactobacillus brevis KCTC - 10

4 Diameter(the diameter of paper disc included)
b butylated hydroxyanisole.
¢ Inhibition zone did not formed after 24 hr incubation.
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<Table 4> Minimum inhibitory concentration(MIC) of the bamboo saps dissolved into distilled water or 50% ethanol

Bacteria

MIC (mg eq./disc)*

Dissolved into distilled water  Dissolved into 50% ethanol

Bacillus subtilis ATCC 6633

b

- 0.8
Staphylococcus aureus ATCC 13566 1.0 0.8
Staphylococcus epidermides ATCC 12228 08 0.7
Listeria monocytogenes ATCC 19114 0.8 0.6
Escherichia coli O157:H7 WSDH 54 1.0 0.8
Shigella dysenteriae ATCC 9361 0.8 07
Salmonella typbimurium WSU 2380 0.8 0.7
Vibrio parabaemolyticus WSDH 22 08 07
Vibrio vulnificus ATCC 29307 1.0 08
Vibrio choleriae ATCC 14035 1.0 0.8
Lactobacillus plantarum KCTC - -
Lactobacillus brevis KCTC -

2 The lowest concentration to form the inhibition zone.
b Inhibition zone did not formed after 24 hr incubation.
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<Fig. 1> Antibacterial activity of bamboo sap against Salmonelia
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<Fig. 3> Antibacterial activity of the extracts of bamboo sap

against Listeria monocytogenes ATCC 19114 in
chocolate milk at 25°C
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<Fig. 2> Antibacterial activity of the extracts of bamboo sap
against Vibrio parahaemolyticus WSDH 22 in
chocolate milk at 25°C
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<Fig. 4> Antibacterial activity of the extracts of bamboo sap
against Shigella dysenteriae ATCC 9361 in
chocolate milk at 25°C
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