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Isolation of Lipase Producing Bacillus subtilis and Some Characteristics
of the Enzyme
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As part of an investigation to identify microorganisms that are biotechnologically interesting for
industrial application, we isolated a bacterial strain from Chungkookjang that produces extracellu-
lar neutral lipase. In addition, the crude enzyme was characterized. This isolated strain, designated
as JKA-3 was identified as Baciflus subtilis JKA-3 based on morphological, physiological and bio-
chemical characteristics, as well as phylogenetic analysis using 16S rRNA gene sequence. The cells
were rod-shaped and 0.6-0.8x2.0-2.3 ym in size. Optimal growth conditions were 35-40°C and pH
6.0-8.0. The isolate was able to grow in up to 0-10.0% (w/v) NaCl. Optimal activity conditions of
the crude lipase fraction of B. subtilis JKA-3 were pH of 7.0 at 35°C. This enzyme was stable in

the pH ranging 6.0-8.0.
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Fig. 1. Halo formation by strain JKA-3. The cells were streaked and
grown on LB agar supplemented with 1.0%(v/v) tributyrin at 35°C for
16 h. (A) strain JKA-3 (B) B. megaterium (lipase positive, control) (C)
B. megaterium (lipase negative, control)
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Table 1. Characteristics of the isolated strain JKA-3

Morphological characteristics

Shape Rod
Cell size (um) (0.6-0.8)x(2.0-2.3)
Motility Motile
Gram stain +
Spore formation +
Characterization of cultures on LB agar plates:
Colony color White
Form Circular
Elevation Flat
Margin Wavy
Opacity Opaque
Brilliancy No glistening
Cultural characteristics
Temperature (°C) for:
Optimum growth 35-40
Growth range 25-45
pH for:
Optimum growth 6.0-8.0
Growth range 5.0-9.0
Growth in NaCl at (%, w/v):
0.0 +
1.0 ++
3.0 +
5.0 ++
7.0 ++
9.0 +
10.0 +
11.0 -
12.0 -
13.0 -

+, positive; -, negative
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Fig. 2. Susceptibility test of the isolated strain JKA-3 to various antibiotics (bacitracin, ciprofloxacin, clindamycin, gentamicin, optochin,

sulphamethoxazole/trimethoprim, vancomyein).

AEE OISR BLAST 273 (http://www.ncbinim.nih.gov/
BLAST/, NCBI, Bethesda, MD)& o] -&3lo] st}
[Altschul &, 1997]. A4 CLUSTAL-X2] Multiple
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3tod neighbor-joining methodell J8] H71xgzte] §45 A
29} phylogenetic trees LRUTHSaitou?} Nei, 1987). Branche)
A== 1003)9) AFAHE AZZHE ANZL treeS A3}
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strain 361(Genbank accession number EF538417)3 99%°] &
AME HATHAS miAA). o5 E4ZHAE EdE sl &
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lipase(pH 9.0), Frturula S12007}21 Bacillus 3 lipase(pH
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Fig. 3. Phylogenetic tree based on partial 16S rDNA sequences,
showing the relationship between the isolated strain JKA-3 and
other species belong to the genus Bacillus. The accession numbers
are in parentheses. The tree was constructed using the CLUSTAL-X
and neighbour-joining method. Scale bar corresponds to 0.01
subscriptions per nucleotide position. Numbers at nodes indicate levels
of bootstrap support (%) determined from 100 resampled data.
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Fig. 4. Effect of pH on activity of the lipase produced by B. subrilis
JKA-3. The enzyme reaction was carried out at 35°C for 10 min in
0.2 M glycine-HC1 (pH 2.0-3.0), 0.2 M sodium acetate (pH 3.0-5.0),
0.2 M Tris-malate (pH 5.0-7.0), 0.2 M phosphate (pH 7.0-9.0) and 0.2
M glycine-NaOH (pH 9.0-10.0) buffer.
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Fig. 5. pH stability of the lipase produced by B. subtilis JKA-3.
The enzyme reaction was carried out at 35°C for 10 min after 24 h
preincubation at 4°C at the various pH [0.2 M glycine-HC! (pH 2.0-
3.0), 0.2 M sodium acetate (pH 3.0-5.0), 02 M Tris-malate (pH 5.0-
7.0), 0.2 M phosphate (pH 7.0-9.0) and 0.2 M glycine-NaOH (pH 9.0-
10.0)] buffer.
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Fig. 6. Effect of temperature on activity of the lipase produced by
B. subtilis JKA-3. The enzyme reaction was carried out at various
temperatures for 10 min in 0.2 M phosphate buffer (pH 7.0).
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Fig. 7. Thermal stability of the lipase produced by B. subftilis JKA-
3. The enzyme reaction was carried out at optimal condition after
preheating of the enzyme solution at the indicated temperatures for the
different time periods. Symbols: O-O, 20°C; @-@, 30°C; A-A, 40°C;
A-A 50°C
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Table 2. Physiological and biochemical characteristics of the

isolated strain JKA-3

Physiological characteristics
oxidase activity
catalase activity
Biochemical characteristics

Acidification test:
amygdalin
cyclodextrine
D-galactose
D-glucose
D-mannitol
D-mannose
D-melezitose
D-ribose
D-tagatose
D-trehalose
glycogene
inulin
lactose
L-rhamnose
maltose
maltotriose
methyl-D-xyloside
methyl-B-D-glucopyranoside
methyl-B-D-glucopyranoside
myo-inositol
N-acetyl-glucosamine
palatinose
pullulan
raffinose
salicin
sorbitol
sucrose
xylose

Enzymatic test:

alanine arylamidase
ala-phe-pro-arylamidase
alkalin phosphatase
ellman
glycine arylamidase
L-aspartate arylamidae
L-leucine arylamidase
L-lysine arylamidase
L-proline arylamidase

L-pyroglutamic acid arylamidase (pyrase)

L-pyrrolydonyl arylamidase
phenylalanine arylamidase

phosphatidylinositol phospholipase C

phosphoryl cholin

PNP-N-acetyl-B-D-galactosaminidase 1

tyrosine arylamidase
a-galactosidase
o-glucosidase
o~-mannosidase
B-mannosidase
B-N-acetyl-glucosaminidase
B-xylosidase

+

+ o+ o+

y-glutamyl transferase
Alkalinisation test:
argin dihydrolase
arginine
lactate
pyruvate
urease
Assimilation test:
2-keto-D-gluconate
acetate
amygdalin
arbutine
citrate
D-cellobiose
D-galactose
D-galacturonate
D-gluconate
D-glucose
D L-lactate
D-mannose
D-melezitose
D-melibiose
D-raffinose
D-sorbitol
D-trehalose
D-turanose
D-xylose
erythrito!
gentobiose
glucuronate
glycerol
lactose
L-arabinose
L-glutamate
L-malate
L-proline
L-rhamnose
L-sorbose
methyl-a-D-glucopyranosidase
N-acetyl-glucosamine
nitrate
putrescine
sucrose
xylitol
Precipitation test:
esculin hydrolysis
tetrazolium RED
Inhibition test:
bacitracin resistance
growth in 6.5% NaCl
kanamycin resistance
novobiocin resistance
oleandomycin resistance
optochin resistance
plomixin-f resistance
polymyxin-f3 resistance

VITEK system was used; +, positive; -, negative
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A 2xoM 108 B¢ o] 84 BAS FHs=
RS o] 83l Eao] EePEAS EAsk L 340 A
s ow FAEIAT 2 A3 Fig. 7004 B kel 7o) 20°C
o= 604 EQL 90% oSl FAE RAEI e, 30°Ce]
A 607 AR 80% ol FEEES R, 40°ColA
6057 g Al 50% o1 &4 4L VRIS 50°C
9] £xoME 1087 GAE Al 75%2] &4 S} EAst
Rqow 208 719% A 50%9] ] B4 ST o
£ Khyami-Horani[1996]2] B. licheniformis &l lipase?} 37-
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