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Table 1. Comparison of collagenolytic activity from fish
pathogenic bacteria

Enzyme activity

Strain (unit/ml)
Acinetobacter sp. 0.15+0.07
Aeromonas hvdrophyla FPC344 0.36 £0.09
Cytophaga sp. 0.11£0.01
Edwardsiella tarda FSW910410 0.64 £0.06
Flexibacter maritimus NCMB2514 0.71+0.19
Micrococcus sp. 0.08 +0.06
Staphylococcus sp. 0.52+0.06
Vibrio anguillarum YT80572 0.26+0.16

Bacteria have cultured in Trypticase soy broth or
Trypticase soy broth containing 2% NaCl at 25°C for 16
hrs. The activity of collagenase, precipitated by 90%
ammonium sulfate from cultured fluid. was assayed at
20°C for 1 hr in reaction mixwre (0.2 mg Type 1
insoluble collagen. 20 pl enzyme, 80 pl 50 mM Tris-
HC! buffer, pH 7.5 containing 4 mM CaCl,). The
enzyme unit is expressed as the amount of enzyme
required to increase the absorbance (570 nm) by 1.0 h-1
of assay.
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Table 2. Comparison of growth inhibition of fish pathogenic bacteria by green tea extract

Strain Tea extract (mg/ml)
0.4 4
Culture time (hrs)
24 48 24 48
Acinetobacter sp. 0.0 9.3 48.9 81.5
Aeromonas hydrophyla FPC344 9.1 16.5 99.2 100.0
Cvytophaga sp. 9.6 16.7 100.0 100.0
Edwardsiella tarda FSW910410 98 1.0 582 65.5
Flexibacter martimus NCMB2514 95 215 73.8 85.2
Micrococcus sp. 129 9.0 81.4 87.7
Stuphvilococcus sp. 0.0 0.4 59.1 82.0
Vibrio anguillarum YT80572 12.0 1.7 100.0 100.0

The rate of growth inhibition was calculated as the relative percentage; {(A-B)/A} X100, where A is ODgg value of
culture broth without the tea extract, and B is ODgg, value of culture broth with the tea extract.
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Fig. 1. Iphibition of collagenolytic activity from
FEdwardsiella tarda by tea extract. Each concentration of
the tea extract was added in the enzyme reaction
mixture. The enzyme unit is expressed as the amount of
enzyme required to increase the absorbance (570 nm) by
1.0 h'' of assay.
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Fig. 2. Effect of tea extract on the production of
collagenase from Edwandsiella tarda. Tea extracts of 0
mg/ml (@), 0.04 mg/m] ((J) and 0.4 mg/ml (M) were
added in the medium. and the amount of produced
enzyme was assayed from the culmred fluid after 16 hrs.
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Fig. 3. Repression of the collagenase biosynthesis from
Edwardsiella tarda by tea extract. Cells of E. tarda
(ODggy=0.7) were reacted with each concentration of
the tea extract at 20°C for | hr. The amount of released
enzyme (%) and the optical density of cell growth (£2)
were assayed.
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Fig. 4. Effect of tea extract on the cell growth of
Edwardsiella tardu. Tea extracts of 0 mg/ml (@), 0.04
mg/ml ([1). 0.4 mg/ml (M) and 4 mg/ml (O) were
added in the culture medium. The cell growth was
measured as the value of optical density at 660 nm.
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Fig. 5. Minimal inhibition concentration of tea extract
against the cell growth of Edwardsiella tarda. Cells of
E  tarda (5x10%mi) were cultured with each
concentration of tea extract at 20°C for 2 days. The
survived cells were counted on ST agar medium after |
day.
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Inhibitory Effect of Green Tea Extract on
Collagenase Activity and Growth of Fish Pathogenic Bacteria

Sun-Mee Park, Soo-Il Park*, Min-Do Huh* and Yong-Ki Hong

Department of Biotechnology, Pukyong National University,
*Department of Aquatic Life Medicine, Pukyong National University

Green tea extract has been suggested to possess properties of collagenase inhibition and antimicrobial
effect to fish pathogenic bacteria. Most fish pathogenic bacteria showed collagenase activities of 0.08-0.7
unityml. Among them, Edwardsiella tarda produced large amount of collagenase in the ST medium at
25 °C after 16 hrs. Biosynthesis of the enzyme from E. rarda was decreased to 1/3 by addition of 0.08-
0.8 mg/ml of tea extract in the culture medium. The collagenase activity was inhibited almost 100% in
the reaction mixture by 0.2 mg/ml of the extract. Then, the minimal inhibition concentration against E.
tarda growth appeared as 8 mg/ml of the tea extract in the culture medium.

Key words : Antimicrobial effect, Collagenase, Enzyme inhibition, Fish pathogenic bacteria, Green tea
extract



