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The regulation of the synthesis of alcohol-oxidase [E.C. 1.1.3.13.] was investigated in the methanol-
utilizing yeasts during growth on different carbon sources. For this experiment, Hansenula polymor-
pha CBS 4732, Hansenula polymorpha CBM 11 and Hansenula polymorpha Cooney were
cultured in mineral salt medium by changing its carbon sources.

The production of alcohol-oxidase was varied by the carbon sources. For exmaple, alcohol-oxidase
was undetectable in all strains submitted to the test in the medium with glucose, but its production
was rapidly increased when the carbon source was changed from glucose to methanol after 30 hrs
of incubation.

Moreover, this enzyme was not synthesized during growth on the primary aliphatic alcohols alone
(ethanol, propanol, butanol or pentanol) or on the mixed substrates (0.5% methanol + 0.5% primary
aliphatic alcohols). When cells were grown on the various carbon sources (glucose, xylose, lactose,
glycerol, galactose, saccharose, sorbose, lactic acid or acetic acid), the alcohol-oxidase was about
one-tenth of the activity found in cells grown on methanol alone. These carbon sources together
with methanol yielded far better synthesis of alcohol-oxidase than in case of carbon sources alone.
Especially, the alcohol-oxidase activity of the cells grown on lactose or lactic acid together with
methanol was far better or similar than that of cells grown on methanol alone.

The synthetic activity of alcohol-oxidase of Hansenula polymorpha CBS 4732 was the strongest
among the three strains tested in every respect.
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Fig. 1. Growth and production of the alcohol-oxidase
of Hansenula polymorpha CBS 4732 in mineral salt
medium containing glucose or methanol.

1 and 2: Cells were cultivated in the medium containing
1.0% glucose and later transferred to the medium con-
taining 1.0% methanol.

3 and 4: Cells were cultivated in the medium containing
1.0% methanol.

5 : Cells were cultivated in the medium containing
1.0% glucose.
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Fig. 2. Growth of cells and production of the alcohol-
oxidase of Hansenula polymorpha CBM 11 in mineral
salt medium containing glucose or methanol.

1 and 2: Cells were cultivated in the medium containing
1.0% glucose and later transferred to the medium con-
taining 1.0% methanol.

3 and 4: Cells were cultivated in the medium containing
1.0% methanol.

5 : Cells were cultivated in the medium containing
1.0% glucose.
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Fig. 3. Growth of cells and production of the alcohol-
oxidase of Hansenula polymorpha Cooney in mineral
salt medium containing glucose or methanol.

1 and 2: Cells were cultivated in the medium containing
1.0% glucose and later transferred to the medium con-
taining 1.0% methanol.

3 and 4: Cells were cultivated in the medium containing
1.0% methanol.

5 : Cells were cultivated in the medium containing
1.0% glucose.
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Table 1. Comparison of the maximum production of the alcohol-oxidase in Hansenula polymorpha.

H. polymorpha CBS 4732

H. polymorpha CBM 11 H. polymorpha Cooney

I II I 1I 1 1I
Specific activity 4.10 3.02 3.96 2.68 4.02 2.88
(¢ moles/min/mg)

Dry cell weight 2.85 2.23 2.78 2.12 2.68 2.03
(g/h

Amount of protein 86 79 89 82 88 81
(mglg)

Total activity 1004 533 986 468 954 468
(units/l)

I, Cells were cultivated in the medium containing 1.0% glucose and later transferred to the medium containing 1.0%

methanol.

I1, Cells were cultivated in the meidum containing 1.0% methanol.

Table 2. Influence of the primary aliphatic alcohols
for the production of alcohol-oxidase in Hansenula

polymorpha CBS 4732.

Table 3. Influence of the mixed primary aliphatic
alcohols for the production of alcohol-oxidase in
Hansenula polymorpha CBS 4732.

Induction times (hrs)
12 24 30 48

Substrates

Induction time(hrs)
10 14 24 30 48

Substrates

Methanol 0.5%(v/v) 3.07* 353 3.11
1.0%(v/v) 3.50 4.10 3.63
2.0%(v/v) 3.16 3.7 3.12

Ethanol 1.0%(v/¥) ND ND ND N.D

Propanol 1.0%(v/v) N.D N.D N.D N.D

Butanol 1.0%(v/v) ND N.D ND N.D

Pentanol 1.0%(v/v) ND N.D N.D ND

*, Specific activity (¢ moles/min/mg-protein)
N.D, none detected
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N.D, none detected
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Table 4. Influence of the methanol for the production
of alcohol-oxidases in Hansenula polymorpha.

Induction time (hrs)

Microorganisms Substrates
24 30 48
H. polymorpha methanol 0.5%(v/v) 2.27* 3.75 2.63
CBM 11 1.0%(v/v) 2.46 3.96 2.85
2.0%(viv) 2.02 3.10 2.42
H. polymorpha methanol 0.5%(v/v) 2.32 3.61 272
COONEY 1.0%(v/v) 2.61 4.02 3.10
2.0%(vivy 2.27 3.48 2.57
*, Specific activity (# moles/min/mg-protein)
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Fig. 4. Comparison of the production of alcohol-oxidase activity on various substrates in Hansenula pol-

ymorpha.

Pure substrate: 1.0% of substrate, mixed substrates: 0.5% of methanol +0.5% of the other substrates
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Table 5. Induction times of the alcohol-oxidase of
Hansenula polymorpha on various substrates for
obtention of the maximum specific activity.

H. polymorpha H. polymorpha H. Polymorpha

Substrates ~ CBS 4732 CBM 11 Conney
I 1I 11 I
Methanol 30" 30 30 30
Glucose 48 72 72 72
Xylose 12 48 48 48
Lactose 24 48 48 48
Glycerol 30 30 30 30
Galactose 30 48 48 48
Saccharose - 48 48 48
Sorbose - 48 48 48
Lactic acid 24 48 48 48
Acetic acid 24 30 30 30

I, Pure substrate: 1.0% of substrate

I1, Mixed substrates: 0.5% of methanol + 0.5% of other
substrate

* Induction time: hours
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