Journal of Life Science 2010 Vol. 20. No. 6. 902~906

©JLS/ISSN 1225-9918

Culture Conditions of Geobacillus kaustophilus DSM 7263 for Production of

Thermophilic Extracellular Lipase

1,2,3%

Sung-Jong Jeon and Hyun-Woo Kang'

"Department of Biotechnology & Bioengineering, “Department of Biomaterial Control, and *Blue-Bio Industry RIC, Dong-Eui University, Busan

614-714, Korea
Received March 2, 2010 /Accepted March 30, 2010

A producer of thermophilic extracellular lipase, Geobacillus kaustophilus DSM 7263, was selected from
various microorganisms of the Geobacillus genus. We investigated optimum conditions for mass pro-
duction of G. kaustophilus lipase. Among the different natural oil media, olive oil was optimal for en-
zyme production. The maximum amount of enzyme production was obtained when G. kaustophilus
was grown in a medium containing 0.5% olive oil as a carbon source. The pH and temperature for
optimal growth were pH 8.0 and 55°C, respectively, while the optimum pH and temperature for li-

pase production were pH 6.0 and 50°C, respectively. In the presence of Mg and Mn”",

lipase pro-

duction was dramatically enhanced by 247% and 157%, respectively, whereas enzyme productlon was
inhibited by Zn*, Cu™", and Cd™". The addition of 0.1% (v/v) triton X-100 increased lipase production
and cell growth when compared to the negative control.
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Fig. 1. Lipase activities of the thermophilic microorganisms. The
strains were grown on a tributyrin agar plate containing
1% tributyrin for 48 hr at 50°C. 1, G. caldoxylosilyticus;
2, G. gargensis; 3, G. jurassicus; 4, G. kaustophilus; 5, G.
lituanicus; 6, G. pallidus; 7, G. stearothermophilus; 8, G.
subterraneus.
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Fig. 2. Effect of carbon substrates on lipase production. Cultures
were grown at 50°C for 36 hr in the presence of each
of the carbon substrates.
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Fig. 3. Effect of various concentrations of olive oil on lipase
production. Cultures were grown at 50°C for 36 hr in
the presence of various concentrations of olive oil. Cell
growth (@, 0.1% olive oil; v, 0.5% olive oil; m, 1.0% olive
oil; #, 1.5% olive oil; &, 2.0% olive oil), Lipase activity
(O, 0.1% olive oil; v, 0.5% olive oil; (J, 1.0% olive oil;
¢, 1.5% olive oil; 2, 2.0% olive oil).

Y pH & 2E

Lipase 44H& 913 2% pHE &<le}r] 95t pH 4-119]
BN ME e $F8dS AHstel 22248 45
Ak pH 4.0-55% 0.05 M sodium acetate buffer, pH 6.0-7.02
0.05 M sodium phosphate buffer, pH 8.0-9.02 0.05 M
Tris-HCl buffer, pH 10.0-11.0< 0.05 M glycine-NaOH buffer
ol g-ste] HjA ] pHE 4831l 50°Col A 36417 ¥
& 3 28208 Fste] FAHAS ZHATHFg. 4). Fig.
4] Ao} o] wA=E ARl 3loIM = pH 8.094 7+
=& AEE Holoy v pHol M= v = Aol 4 &
ket & pH 5570 Mol A w43t A|F oA v =

284S YePlT, 1 F pH 6094 71 & S vE
ol Ea Aiks Hf& 4 pHe 6022 et a4

N

i

1.6 120

Cell growth (ODgg,)
Relative activity (%)

Fig. 4. Effect of pH on lipase production. Cultures were grown
at 50°C for 36 hr in 0.05 M sodium acetate buffer (pH
4.0-5.5), 0.05 M sodium phosphate buffer (pH 6.0-7.0),
005 M Tris-HCl buffer (pH 8.09.0), 0.05 M gly-
cine-NaOH buffer (pH 10.0-11.0).
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Fig. 5. Effect of temperature on lipase production. Cultures were
grown at pH 6.0 for 36 hr in the presence of 0.5 % olive
oil. Enzyme reaction carried out at 50°C for 10 min in
0.05 M sodium phosphate (pH 6.0). [, Cell growth; m,
Enzyme activity.



Table 1. Effect of metal ions on lipase production

. Relative . Relative
Metal ion activity (%) Metal ion activity (%)
None 100 Fe?* 481
Ni%* 498 Mg** 246.5
Ca®* 90.5 Cu®* 51.8
Co** 39.0 Na* 150
Mn?* 156.9 K* 109.5
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Fig. 6. Effect of various concentrations of Triton X-100 on lipase
production. Cultures were grown at 50°C for 36 hr.
Enzyme reaction carried out at 50°C for 10 min in 0.05
M sodium phosphate (pH 6.0). 0, Cell growth; m,
Enzyme activity.
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