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USTILAGO MAYDIS LIPOLYTIC ENZYMES: CHARACTERIZATION AND PARTIAL

PURIFICATION

S. Lang, E. Katsiwela, F. Kleppe and F. Wagner

Institute of Biochemistry and Biotechnology, Technical University,

D-3300 Braunschweig, West-Germany

SUMMARY

The crude lipase preparation of Ustilago maydis ATCC 14826 (after

growth on coconut oil) was studied with respect to hydrolysis and

esterification potential, resp., as well as to purification of lipoly-

tic enzymes. Concerning substrate specifity (hydrolysis) among

triglycerides short chain substances were cleaved to an higher extent

than long chain or unsaturated compounds. Obvious inhibition of lipase

activity was observed when additional amounts of linoleic or linolenic

acid were used during hydrolysis of coconut oil.

After Amberlite XAD-2 immobilization and transfer into n-hexane the

wax ester synthesis potential was confirmed.

The purification of crude lipase preparation by chromatographic me-

thods led to two lipolytic enzymes.

INTRODUCTION

During the cultivation of Ustilago maydis on coconut oil lipolytic

activity was detected in the supernatant of the fungal broth. For op-

timum lipase production both urea and cornsteep liquors as nitrogen

sources as well as 2% of coconut oil and 0.1% of olive oil as carbon

sources were found to be necessary. A representative 10 L-bioreactor
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cultivation resulted in a volumetric lipase activity of about 20

Jimol/ml*h (1).

After separation of the cells and preparation of crude lipase(s) from

the supernatant now studies on the hydrolysis as well as on the syn-

thesis of fatty acid esters and moreover on the purification of li-

polytic enzyme(s) should follow.

MATERIAL AND METHODS

1. Crude enzyme: Lipase(s) containing culture supernatant or enriched

desalted culture supernatant; cultivation time: 48h - 72h.

2. Determination of lipase activity: a) titrimatically (coconut oil

hydrolysis, pH 5-7), b) photometrically (hydrolysis of p-

nitrophenylpalmitate, pH 8); T = 37°C.

3. Volumetric lipase activity: umol liberated fatty acid per mL enzyme

solution and min incubation time.

4. Wax ester synthesis: 1g of biocatalyst (XAD-2 bound enzymes), 0.1

mmol of octanol, 0.3 mmol of &-hydroxy decanoic acid, 10 mL n-hexane,

Pe= 737°C, 4100; 2pm 93d.

RESULTS

Comparing the hydrolysis potential with respect to ethylesters of

fatty acid esters and to triglycerides, resp., the action of the crude

lipase preparation on ethylesters is more effective (2). Among the

triglycerides tested the short chain substances (C-8, C-10) were clea-

ved to an higher extent than the long chain compounds like tripalmi-

tin, tristearin, triolein or trilinolein, resp. As for coconut oil

(about 50% C-12) a medium value on lipase activity was observed

(Faq 52)e.

Product inhibition studies including the supplementation of the

test medium with free acids in the range of C-8 to C-18 led to the

following result (see also Fig.2): The hydrolysis of coconut oil was

clearly inhibited by free linoleic and linolenic acid, resp.
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Fig.1 Hydrolysis of different triglycerides by action of the crude

Ustilago maydis lipase preparation. 100%=0.33 umol/mL*min.
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Fig.2 Influence of different free fatty acids on the hydro-lysis of

coconut oil by the crude Ustilago maydis lipase preparation. 100% =

0.33 umol/mL*min.

The ester synthesis potential of the Ustilago maydis lipolytic

enzyme(s) was tested in n-hexane using an primary alcohol and an unu-

sual hydroxy fatty acid derived via chemical saponification of mi-

crobial rhamnolipids (3). Before reaction the crude enzyme prepara-

tion was immobilized on Amberlite XAD-2. The lipolytic enzymes atta-

ched to the matrix while 90% of the accompanying proteins didn't bind.

Our first experiments indicated a successful wax ester production by

the immobilized lipase(s) (Fig.3). For information in detail in future

the reaction conditions have to be optimized.

As to the purification of the crude enzyme preparation because of

too strong binding other methods than XAD-2 adsorption were applied

(Fig.4). Especially cationic exchange and hydrophobic chromatography,

resp., contributed to an enrichment of at least two fractions of lipa-

ses differing obviously in pI value. The occurence of two or more li-
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pases is often reported in the case of fungal species (4,5).
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Fig.3 Wax ester synthesis by XAD-2 bound Ustilago maydis lipases.
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Fig.4 Scheme of purification steps for U. maydis lipases.

REFERENCES

E. Katsiwela, S. Lang and F. Wagner in Dechema Biotechnology Confe-

rences, Vol.4 (in press).

M. Markweg, E. Katsiwela, S. Lang and F. Wagner in Actes du Congres

international "Chevreul" pour l*etude des corps gras (Angers, Fran-

ce; 1989), Tome II, 997-1004.

C. Syldatk, S. Lang, U. Matulovic and F. Wagner. Z. Naturforsch.

40c (1985), 61-67.

K. Veeraragavan, T. Colpitts and B.F. Gibbs. Biochim. Biophys. Acta

(1990) 103470177 26-33.

J.F. Shaw, C.H. Chang and Y.J. Wang. Biotechnol. Lett. (1989) 11

(11). 779-7845


