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Abstract — The strain 54-14 which produced alkaline lipase and had resistance against linear alkyl-
benzene sulfonate was isolated from soil or water samples. The isolated strain S4-14 was identified
a species belong to Pseudomonas. Alkalin lipase secreted by Pseudomonas sp. S4-14 was purified
by ammonium sulfate precipitation procedure followed by DEAE-Cellulose, DEAE-Sepharose and
gel filtration chromatohraphies with 995.15 U/mg protein and 16.1% yield. The molecular weight
of the enzyme was estimated to be 65,000 dalton by SDS-PAGE. The optimum pH and temperature
of the purified enzyme was 10.5 and 45C, respectively. The enzyme was stable at 45C for 1
hr and in a pH range from 8.0 to 12.0 for 24 hr at 4C. The activity of lipase was enhanced
by Ca?* while inhibited strongly by Pb**, Zn?* or Fe’'. The activity of lipase was inactivated
about 50~60% in the presence of 50 mg/! linear alkylbenzene sulfonate, a-olefin sulfonate, alcohol

ethoxylate or perborate.
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Fig. 1. Photograph of scanning electron microscope of
S4-14.
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Table 1. Taxonomical characteristics of the isolated
strain S4-14

Characteristics 54-14

Morphological characteristics
Gram staining —
Shape Rod
Size 0.2~03X13~18 um
Motility Motile
Spore staining -
Cultural characteristics
Colony on nutrient agar
Form Functiform
Surface Mucoid
Growth on MacConkey agar +
Physiological characteristics
NaCl tolerance for growth 9%
Catalase
Oxidase
Urease
Nitrate reduction —
Indole production —
V-P test —
Arginine hydrolase +
Glucose acidification —
Esculin hydrolysis +
Gelatin hydrolysis +
PNPG —
(p-nitrophenyl-B-D-galactopyranosidase)
Cytochrome oxidase +
Assimilation of sugars
Glucose +
Arabinose -
Mannose -
Mannitol +
N-acetyl-glucosamine —
Maltose —
Gluconate +
Caprate —
Adipate —
Malate +
Citrate —
Phenylacetate —

+ + +
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Fig. 2. Gel filtration chromatogram of hpase on Supe-
rose 6 column.
Elution was carried out with 10 mM Tris-HCl buffer

(pH 8.0). Flow rate: 0.2 m//min, Fraction: 1 m//tube,
(O—0): protein, @—@: activity
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Table 2. Summary of purification procedure
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Total protein Total activity Specific activity Yield Purity
(mg) (u) (u/mg) (%) (fold)
Culture 685.0 17.337 25.31 100.0 1.00
(NH4).S0, 154.0 9,782 03.52 56.4 2.51
precipitation
DEAE-cellulose 10.5 7.627 726.04 44.0 28.70
DEAE-sepharose 5.3 4.775 901.03 27.5 35.60
Superose 6 2.8 2.778 992.15 16.1 39.20
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Fig. 3. SDS-polyacrylamide gel electrophoretic pattern | . , | L
of alkaline lipase purified by various steps. 0 20 40 50 60 70

Proteins were electrophoresed in discontinuous gel sy-
stem consisting of 4% stacking gel and 10% separating
el. After running at 30 mA, the gel was stained with
Coomassie Brilliant Blue R-250. Lane 1: standard mo-
lecular weight, Lane 2: enzyme purified by DEAE-cel-
lulose, Lane 3: enzyme purified by DEAE-Sepharose,
Lane 4: enzyme purified by gel filtration
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Fig. 4. Effect of temperature on the activity and stability
of lipase.

The lipase activity was measured by standard assay
method at each temperature. For thermal stability, the
enzyme was treated at each temperature for 1 hr. After
heat treatment, the residual activity of lipase was mea-
sured by standard assay method. @ —@: Optical tempe-
rature, ©—C: Thermal stability
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Fig. 5. Effect of pH on the activity and stability of

lipase.

The lipase activity was measured by standard assay
method at each pH. For pH stability, the enzyme was
treated at each pH for 24 hr at 4C . The residual acti-
vity of lipase was measured by standard assay method.
Buffers used were 10 mM Mcllvaline buffer(pH 5.0~6.
0), 10 mM Tris-HCl buffer(pH 7.0~9.0), 10 mM Gly-
cine-NaOH buffer(pH 10.0), 10 mM Phosphate buffer
(pH 11.0), 10 mM KCI-NaOH buffer{pH 12.0~ 13.0).

Table 3. Effect of metal ions on activity of the purified
lipase

Metal ion (1 mM) Relative activity (%)

Control 100
K* 87
Na?t 100
Pb?* 20
Ca*t 107
Mg*~ 95
Zn®t 46
Co** 80
Cu?t 63
Mn?™* 78
Fe" 74
Fe’* 49
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Fig. 6. Effect of surfactant on the stability of lipase.
After incubation at 45C, pH 10.0 for 20 min with LAS,
AQS, AE-7 and perborate, remaining activity was mea-
sured by standard assay method. ©—O: AQS, @-@:
LAS, 7 —(1: perborate, m—m: AE-7
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