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Fig. 1. Arthrospores of Geotrichum sp. FO347-2.
F0O347-2 was grown on a yeast extract-malt extract medium at 25 °C
for 3d. A bar in the photograph means 25 ym.
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Fig. 2. DEAE-Toyopearl 650 M Column Chromatography.
A column (2.5 X42.5 cm) was previously equilibrated with phosphate
buffer (pH 6.0, ionic strength 0.05). The crude enzyme solution was ap-
plied to the column and the adsorbed enzyme was eluted by a increasing
linear gradient of NaCl concentration at a flow rate of 10 ml/h. Absor-
bance at 280 nm, ——; lipase activity, O—O; concentration of NaCl, -- -
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Fig. 3. Butyl-Toyopearl 650M Column Chromatography.

The lipase 1 eluted from the DEAE-Toyopear] column was applied to
a column (1.5 X44.5 cm) of Butyl-Toyopearl 650 M equilibrated with
10 mM phosphate buffer at pH 6.0 containing 20 % saturation of am-
monium sulfate. The adsorbed enzyme was eluted by a decreasing
linear gradient of ammonium sulfate concentration at a flow rate of 20
ml/h. Absorbance at 280 nm, —; lipase activity, O—O; concentration
of ammonium sulfate, ----- .

Table 2. Purification of Extracellular Lipases Produced by Geotrichum sp.

FO347-2.
Step Total prot.  Total act.  Spec. act. Yield
(mg) (8)) {U/mg) (%)

Acetone ppt. 1008 7862 7.8 100
DEAE-Toyopearl

Lipase 1 59 4111 69.7 52.3

Lipase I 298 299 1.0 3.8
Butyl-Toyopearl

Lipase A 3.4 1472 433 18.7

Lipase B 3.2 1805 564 23.0

Lipase A, B 0% pH # PVA iz L vskoic, ##B % Fig. 5 1om¥, A, B & H12%H pH 1, 8.5
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Fig. 4. SDS-PAGE of Lipase A and B.
Lane 1, Lipase A ; lanes 2 and 3, Lipase
B (the amount applied was different in
lanes 2 and 3) ; M, molecular standard
mixture. The gel was stained with
Coomassie brilliant blue R-250.
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Fig. 5. Effect of Reaction pH on Lipases A (&)

ET A,

and B (O).

Lipase activity was measured by the
PVA method and expressed in percen-
tage relative to that at optimum pH,
which was taken as 100 %. The buffer
solutions used were 0.2 M (Tris-maleic
acid)-0.2 M NaOH buffer (from pH 6 to
pH 8.5) and ammonium chloride buffer
(ionic strength 0.1, pHs 8.5 and 9).
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Fig. 6. Specificity for Acyl Chain in Sardine

Oil Revealed by Lipases A and B.
The hydrolysis of refined sardine oil
was done in an anaerobic atomosphere
with 50 units of each lipase at 30 °C
and pH 8.5 for 2h. The composition of
hydrolyzed fatty acids was measured
by gas-liquid chromatography. Concen-
tration rate was calculated by diving
the weight percent of a fatty acid in the
hydrolyzed fatty acids by that in the
unhydrolyzed oil, B8 | lipase A; [_1,
lipase B.
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Purification and Characterization of Extracellular Lipases
Produced by Geotrichum sp. FO347-2

Masahiro Ikemoro, Yasushi Kusuma and Yasuhide Ora

Department of Applied Biochemistry, Facully of Applied biological
Science, Hiroshima University, Higashi-Hiroshima 724, Japan

A fungus, FO347-2, produced the largest amount of lipase among the microorganisms
that were isolated as microorganisms capable of assimilating sardine oil as a sole carbon
source; it was identified as Geotrichum sp. As FO347-2 secreted several extracellular
lipases, they were purified to examine their enzymatic properties. They were purified from
the culture supernatant by ammonium sulfate fractionation, ion exchange chromatography,
and hydrophobic interaction chromatography. Two peaks of lipase activity were separated
as Lipase I and II by ion exchange chromatography. Further, Lipases A and B were ob-
tained from the Lipase I fraction by hydrophobic interaction chromatography. Lipases A
and B were homogeneous in SDS-PAGE and their molecular weights were 62 and 58kD,
respectively. The optimum pHs of Lipases A and B were both 8.5. The positional specificity
was expressed as PSL. The PSI values of Lipases A and B were +47.0 and -25.7, respec-
tively. When the concentration rate of each fatty acid hydrolyzed by Lipases A or B in sar-
dine oil was measured, Lipases A and B hydrolyzed the ester bonds of Cigq and Cigy with
the highest velocity, respectively.

Key words: Geotrichum, lipase, Positional Specificity Index (PSI), sardine oil





