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Abstract — A strain J-19 was isolated from soil, produced lipase which has resistant against
alkali and linear alkylbenzene sulfonate. The strain was identified as Pseudomonas sp.. The
enzyme was purified by ammonium sulfate precipitation, DEAE-Sephadex and Sephadex G-
100 column chromatography. The specific activity of the purified enzyme was 35 unit/mg protein
and the yield of enzyme activity was 17%. The purified enzyme showed a single band on
polvacrylamide disc gel electrophoresis. Molecular weight of the purified enzyme was estimated
about 36,000 by Sephadex G-100 gel filtration and SDS-polyacrylamide gel electrophoresis.
The optimum pH and temperature were pH 10.0 and 30C, respectively. Activity of the purified
enzyme was increased 2-fold by the addition of 0.1% linear alkylbenzene sulfonate and 2.5-
fold by the addition of 0.05% Tide. This enzyme remained stable from pH 8.0 to 10.0 and

stable up to 40C.
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Table 1. Morphological, cultural and physiological cha-
ractenistics of the strain J-19.

1. Morphological characteristics

Psewdomonas 4 2.2 #wtE o] Pseudomonas sp. J-19 Gram  staining Negative
2 wulstodr). Shape. Short rod
Cell size 0.5X 2.0 um
Motility Motile
740 EH| Flagella Positive
F.eudomonas sp. J-197} A 4Hgh alkaline lipase: Spore staining Negative
ammonium sulfate 33, Sephadex G-25 gel filtra- 2. Cultural characteristics
tionol] 2]§+ =¢l, DEAE-Sephadex column chroma- Colony on nutrient agar (30C, 1~2 days);
tography % Sephadex G-100 gel filtration3- 3] 3}oq Form Pumt_lfmm
A& Az Table 254 o] W] FAEE 35 unit/mg Surface Hucoid
LI ’ | = ° ’ Elevation Raised
AA e 70uiolgl e pE 17%] 9y A A Edge Undulate
£ polyacrylamide disc gel #7]%d5& &gk Az Opacity Translucent
Fig. 20014] R d}e} zto| whlzl pand7} shiz Color Whitish cream
glolse] B FA niodyo s selsolch el Brilliancy ,. Glistening
4| & 4-9) ¥}2ke Sephadex G-100 gel filtration} ?j;‘i‘zmwift;’elﬁjai ) iei?ij];t
SDS-polyacrylamide gel #71%-5& #& 23 (Fig 3. Physiological characteristics
Temperature range for growth 4C~427C
pH range for growth 6.0-12.0
Catalase Positive
""" Oxidase Positive
Urease Positive
Hydrolysis of starch and casein Negative
Hydrolysis of cellulase and esculin Negative
Utilization of citrate Utilized
Voges-Proskauer test Negative
Nitrate reduction Positive
Denitrification Positive
Levan formation from sucrose Positive
O-F test Oxidative
. _ . Methyl red test Negative
Fig. 1. Transmission electron micrograph of the strain indole production Negative
J-19 (X 21,000).
Bar equals 1um.
Table 2. Summary of purification procedure of alkaline lipase.
Purification step Total protein  Total zfctivity Sgeciﬁc activit:V Yield Purification
(mg) (units) (units/mg protein) (%) (folds)
Crude enzyme solution 6,600 3,300 0.5 100
60% saturated 2,120 1,600 0.75 48.5 1.5
(NH,),80, precipitate
DEAE-Sephadex 90.6 1000 11.0 30.3 22.1
Sephadex G-100 376 648 17.2 19.6 34.2

Sephadex G-100 16.0 563 35.2 17.1 70.4




60

Fig. 2. Polyacrylamide disc gel electrophoresis of the
purified lipase.

The enzyme was electrophoresed on a 7.5% polyacry-
lamide gel. The gel was stained with coomassie bril-
liant blue
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Fig. 3. Molecular weight determination of the purified
lipase by gel filtration on Sephadex G-100.

A: bovine serum albumin (M.W. 66,000)
B: egg albumin (M.W. 45,000)

C: egg white lysozyme (M.W. 14,000)
D: purifed lipase
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Fig. 4 SDS-palyacryla.mide gel electrophoresis of the
purified lipase.

The enzyme was electrophoresed on a 12.5% SDS-poly-

acrylamide gel. The gel was stained with coomassie
brilliant blue.
A: hemoglobin, cross-linked bovine

(M.W. 16,000~ 64,000)

B: purified lipase
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Fig. 5. Effect of pH on the lipase activity.

The following buffer systems were used; sodium ace-
tate-acetic acid buffer (pH 5.0), KH.,PO,-NaOH buffer
(pH 6~7), Tris-HCl buffer (pH 8~9), glycine-NaOH
huffer (pH 10.0), Na,HPO,;-NaOH buffer (pH 11~12).
The enzyme activities were assayed at 30C for 1 hour.
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Fig. 6. Effect of temperature on the lipase activity.
The reaction was carried out at the temperature indi-
cated at pH 10.0 for 1 hour.
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Table 3. Effect of LLAS and Tide on the lipase acti-
vity.

, Relative . Relative

LAST (w/v) activity (%) Tide (w/v) activity (%)
None 100 None 100
0.05 140 0.05 250
0.10 200 0.10 200
0.15 160 (.15 165
0.20 110 0.20 120
(.25 80 0.25 95

*LAS: linear alkylbenzene sulfonate

The enzyme activities were assayed at 30C for 1 hour
(pH 10.0).
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Fig. 7. Effect of pH on the lipase stability.
The enzyvmes of various pH values were incubated for
24 hours at 30C, and then the residual activity was
assayed at 30C for 1 hour (pH 10.0). The buffer sys-
tems were used same as the optimum pH.
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Fig. 8. Effect of temperature on the lipase stability.
The enzyme was incubated in glycine-NaOH buffer
(pH 10.0) at various temperatures for 30 min, and then

residual activity was assayed at 30C for 1 hour (pH
10.0).
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