
HZI

PROPERTIES AND PARTIAL PURIFICATION
OF A PSEUDOMONAS CEPACIA LIPASE

Item Type Book chapter;conference paper

Authors Dünhaupt, A.;Lang, S.;Wagner, Fritz

Citation Lipases : structure, mechanism and genetic engineering, 389 -
392

Publisher GBF Gesellschaft für Biotechnologische Forschung mbH,
Braunschweig

Journal Lipases : structure, mechanism and genetic engineering, 1991

Rights Attribution-NonCommercial-ShareAlike 4.0 International

Download date 2026-08-10 22:17:22

Item License http://creativecommons.org/licenses/by-nc-sa/4.0/

Link to Item http://hdl.handle.net/10033/623746

http://creativecommons.org/licenses/by-nc-sa/4.0/
http://hdl.handle.net/10033/623746


PROPERTIES AND PARTIAL PURIFICATION OF A PSEUDOMONAS CEPACIA

LIPASE

A. Diinhaupt, S. Lang and F. Wagner

Institute of Biochemistry and Biotechnology, Technical University, D-3300 Braun-

schweig, West-Germany

SUMMARY

A high lipolytic activity (65 umol/ml min.) was observed in the supernatant of

Pseudomonas cepacia DSM 50181 after growth on olive oil. The crude lipase was

investigated with respect to substrate specifity, pH- and temperature optima. The

hydrolysis of short chain triglycerides and of the unsaturated triolein indicated a

higher lipolytic activity than in the case of long chain substances (37°C). The p-nitrop-

henyl-esters of fatty acids showed maximum activity for the palmitate. This was

the same maximum which was observed for triglycerides in the range from C12 to

C18 at 75°C. An inhibition of lipolytic activity was noticed by adding oleic acid

during the hydrolysis of olive oil. Furthermore an inactivation of the lipase occured

when the interface liquid/gaseous was increased. The addition of an inert lipophilic

substance or of detergents could neutralize this effect. A partial purification of the

lipolytic enzyme could be achieved by liquid/liquid extraction and ionexchange-

chromatography. This enrichment procedures led to a purification factor of 55 with

a recovery of 30%. Isoelectric focussing showed a main protein band at pl 7.1.
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INTRODUCTION

A screening on lipase producing microorganism indicated that during growth on

olive oil the bacterium Pseudomonas cepacia excreted a lipolytic enzyme with a

high activity in hydrolytic cleavage of triglycerides.

A characterization of the crude lipase with respect to substrate specifity and

optima for the lipolytic reaction should be investigated for a later use of the enzyme

in the synthesis of special compounds. A repetition of these studies with the purified

lipase could show the influence of other substances in the supernatant.

During the hydrolysis lipases show a decrease in lipolytic activity. In addition

to a product inhibition an inactivation as a result of decreasing the interface liquid/

gaseous is discussed [1]. This mechanism should be studied with respect to the

influence of a lipophilic interface.

MATERIAL AND METHODS

1. Crude lipase: Lipase containing culture supernatant; cultivated with 1% olive

oil, cultivation time 36h.

2. Determination of lipase activity: a) photometrical determination of p-nitro-

phenol (410 nm), after cleavage of the corresponding fatty acid esters (5 min.,

37°C, pH 8.0) [2]; b) titrimatically with pH-stat method ( pH 8.0, 37°C, 20 ml

0.5 M NaCl, 100 ul crude enzyme solution), for determination of all liberated fatty

acids a stop solution (10 ml acetone/ethanol) was added followed by a titration to

pH 10.5.

3. Lipase activity: a) volumetric: umol liberated fatty acid per ml crude lipase

solution and min. incubation time; b) specific: umol liberated fatty acid per mg

protein and min. incubation time.

4. Nitrogen treatment: 10 ml of a lipase solution in a test tube were treated

with 5 ml/min. nitrogen through a Pasteur pipette. The lipolytic activity was deter-

mined photometrically all 15 min.

5. Liquid/liquid extraction: PEG 6,000 10% with addition of 0.02% Triton X-100,

10 mM Tris/HCl-buffer pH 8.5; Dextran 500 10%, 10mM Tris/HCl- buffer pH 8.5.

6. Anionexchange chromatography: Q- Sepharose, equilibrated with 10mM_ Tris/

HCl-buffer plus 0.02% Triton X-100; elution with a sodium chloride gradient

(0-1.0M) in the same buffer plus 0.02% Triton X-100. Before chromatography the

PEG - phase was deluted 1:3.
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RESULTS

1. Characterization of the crude lipase

The cleavage of olive oil was detected in a pH range from 2 to 12 (universal

buffer system); optimum pH 5.0. The temperature optimum was found at 60°C.

Fig. 1 shows that an increase of the number of carbon atoms in a_ saturated

triglyceride decreases the lipolytic activity.
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Fig.1: Lipolytic activity measured titrimatically with different triglycerides; 20 ml 0.5 M

NaCl, pH 8.0, 37°C, 100 ul crude lipase solution, incubation time 10 min.; *: olive oil

Among liquid compounds the olive oil was cleaved to the lowest extend. An in-

crease of the temperature to 75° C (all substrates are in a liquid aggregate state)

led to higher values for C12-C18 with a maximum for C16. The same maximum

appears concernig the hydrolysis of p-nitrophenyl esters of fatty acids (Fig. 2).
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Fig. 2: Hydrolysis of p-nitrophenyl esters of fatty acids with crude lipase, incubation

time 5 min., pH 8,0, 37°C; 100%=65u

N
n

Ethyl esters of fatty acids (C6-C18, 18:1 and 18:2) could not be hydrolysed with

the crude enzyme.
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2. Inhibition of the lipolytic reaction

An addition of oleic acid at the beginning of the hydrolysis reaction decreases

the lipolytic activity of the crude lipase. 50 mmol/L oleic acid reduced the

activity to 20% (100% without oleic acid) in the titrimatic reaction system when

olive oil was the substrate. The inhibition of the lipolysis was compensated by adding

of CaCl, to the reaction system.

A treatment of nitrogen to lipase solutions showed an inactivation of the lipase

(Fig. 3).
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Fig. 3: Inactivation of the lipase at the interface liquid/gaseous; nitrogen treatment

5 ml/min. 10 ml lipase solutions in test tubes

First studies showed that with an inert lipophilic substance like iso-octane the

inactivation can be neutralized and that detergents are able to prevent an in-

activation of the lipase.

3. Partial purification of the lipase

At first a cross flow filtration (Hollow fiber MG 10,000, 1 bar) was carried out

to concentrate the supernatant and to get the lipase in a defined buffer system

(10mM Tris/HCl, pH 8.5). The cross flow filtration led to a total recovery of 80%

lipase activity. With chromatography methods like ionexchange or hydrophobic inter-

action a purification of this concentrated lipase solution was not possible. With liquid/

liqid extraction a purification factor of 7.7 was obtained. The PEG-phase could now

be used in ioexchange chromatography (Q-Sepharose) that led to a yield of 30%. a

specific activity of 1030u and a purification factor of 55. The enriched lipase solution

showed a main protein band at pl 7.1
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