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Abstract

The alginate degrading bacteria have been screened from the marine environment. Sodium alginate and
NaCl were required for cell growth and enzyme production of 145-C strain and the adequate concentrations
were 0.7 and 2.5%, respectively. The effective nitrogen source was peptone and adequate temperature was 28
+2°C. The 145-C strain was identified as Vibrio sp. from biochemical and biological experiment. The extracel-
lular enzyme produced by Vibrio sp. was purified and the molecular weight was estimated to be 27,000.
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Cell culture (27° C, 60hr)

Centrifuge (12,000 x g, 30min, 5°C)
Cell pellet : intracellular enzyme test

Supernatant

Filtration with 0.45um membrane filter
Fractionate with (NH4)2504 in 55~85% saturation range
Centrifuge (12,000 X g, 30min, 5°C)

Precipitate

r—Resuspend in 30mM Tris-HCl buffer (pH 7.0)
[ Dialysis for 12hr against 30mM Tris-HCI buffer (pH 7.0)
I- Centrifuge (12,000 X g, 30min, 5°C)

Supernatant

I Apply the supernatant to a Sephadex G-25 column (¢2.6 %
100cm) equilibrated with the 30mM Tris-HCI buffer (pH 7.0)
I Elute the column using 30mM Tris-HCl buffer (pH 7.0)

I~ Pool the Na-alginate positive fraction

|- Concentrate with ultrafilter (PM 10 : M.W. 10,000)

i Apply the concentrate to a Sephadex G-100 column($2.6 x
100cm) equilibrated with the above buffer

I Elute the column with the same buffer

I Pool the Na-alginate positive fraction

- Concentration with ultrafilter

= Apply the concentrate to a DEAE-Cellulose column (¢3.0 %
30cm) by a gradient elution (0~1.0M) in 30mM Tris-HCI
buffer(pH 7.0)

|- Pool the Na-alginate positive fraction

— Concentration with ultrafilter

|- Apply the concentrate to a Sephadex G-100 column (¢2.6 X
100cm) equilibrated with the 30mM Tris-HC buffer (pH 7.0)
I Efute the column with the same buffer

- Pool the Na-alginate positive fraction

I- Apply the concentrate to Q-Sepharose column (¢1.5 X 25
cm) by a gradient elution (0~1.0M) in 30mM Tris-HCI
buffer

(pH 7.5)

Purified enzyme

Fig. 1. Procedure for purifying the extracellular enzyme.
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Table 1. Characteristics of 145-C strain isolated from seam-

ustard

Properties Properties
Gram staining - Tetrathioreductase +
Shape rod Colistin +
Motility + Utilization of sugars
Catalase + Arabinose -
Oxidase + Cellobiose -
Urease - Galactose +
Indole formation + Glucose +
V-P test - Maltose +
Citrate utility + Mannitol +
Methyl red test - Mannose +
0% NaCl growth - Melibiose -
Lysine utility - Raffinose -
Esculin hydrolysis + Rhamnose
TCBS + Sucrose +
Palatinose + Xylose +
MacConkey agar

growth +
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Table 2. Effect of carbon and nitrogen sources on the activi-
ty of extracellular enzyme (alginase)*

Carbon source*' Relative activity(%)

Na-Alginate 100.0
CMC** 5.0
Starch 2.2
Glucose 1.3
Fructose 1.3
Maltose 2.8
Sucrose 3.7

Nitrogen source*? Relative activity(%)

Peptone 100.0
Yeast extract 36.3
Casamino acid*** 52.2

Malt extract -~
Urea -
NH4Cl -
(NH4)2504 -

*The basal medium contained 0.5% Na-alginate, 0.5%
peptone and 3.0% NaCl. 0.5% of different carbon or
nitrbgen sources were used to determine the optimal
sources.

**Carboxymethy! cellulose

*+%1.0% was used instead of 0.5%
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Fig. 2. Effect of NaCl concentration on the extracellular en-
zyme activity.
Base medium and growth condition ; Na-alginate 0.
7%, peptone 0.7%, pH 7.5, temperature 28 +-2°C, inc-
ubation time 48hr.
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Fig. 3. Effect of incubation temperature on the extracellular
enzyme activity.
Base medium and growth condition ; Na-alginate 0.
7%, peptone 0.7%, NaCl 3.0%, pH 7.5, incubation
time 48hr.
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Fig. 4. Sephadex G-100 chromatogram (¢2.6 X 100cm) of the
Na-alginate positive fraction obtained by the sephadex
G-25 chromatography for purifying the extracellular
enzyme.
The enzymes were eluted with 30mM Tris-HC| buffer,
pH 7.0.
The flow rate and fraction volumn were 40ml/hr and
5mli, respectively.
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Fig. 5. DEAE-Cellulose chromatogram (¢3.0 x 30cm) of the
Na-alginate positive fraction obtained by the Se-
phadex G-100 chromatography for purifying the
extracellular enzyme.

The enzymes were eluted with a gradient of 0~1.0M
NacCl in 30mM Tris-HC! buffer, pH 7.0.

The flow rate and fraction volume were 30ml/hr and
4ml, respectively.
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Fig. 6. Q-Sepharose chromatogram (¢1.5 X 25cm) of the Na-
alginate positive fraction obtained by the Sephadex
G-100 chromatography for purifying the extracell-
ular enzyme.
The enzymes were eluted with a gradient of 0~1.0M
NaCl in 30mM Tris-HC! buffer, pH 7.5.
The flow rate and fraction volume were 30ml/hr and
4ml, respectively.
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Table 3. Purification of the extracellular enzyme(alginase) produced by Vibrio sp. AL-145

Fraction Protein(mg)  Total activity (U)  Specific activity*  Yield (%)  Purification (fold)
Crude enzyme 5,400 1,202.1 0.22 100 1.0
Ammonium sulfate fraction (55~85%) 599.5 341.8 0.57 28.4 2.6
Sephadex G-25 chromatography 179.5 118.8 0.66 9.9 3.0
Sephadex G-100 chromatography 47.3 112.6 2.38 9.4 10.8
DEAE—cellulose chromatography 18.6 98.1 5.28 8.2 24.0
Sephadex G-100 rechromatography 7.7 65.2 8.47 5.4 38.5
Q-Sepharose chromatography 2.1 24.8 11.81 2.1 53.7

* Total unit/ mg~protein

Fig. 7. SDS-Polyacrylamide gel electrophoretogram of the

purified extracellular enzyme.

M-P ; molecular weight marker proteins

E-E ; extracellular enzyme

Mp ; rabbit muscle phosphorylase b, 97,400 Da

Mb ; bovine serum albumin, 66,200 Da
‘Mo ; ovalbumin, 45,000 Da

Mc ; bovine carbonic anhydrase, 31,000 Da

Ms ; soybean trypsin inhibitor, 21,500 Da

Me ; lysozyme, 14,400 Da
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