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Abstract

The synthesis of alcohol-oxidase[EC 7.7.3.13] was investigated in the veasts, Candida boidinii CBS 8106 and
C. boidinii CBS 2428, during growth on different carbon sources. Alcohol-oxidase was undetectable in all
strains submitted to the test in the mineral salts medium containing 1.6% glucose, but its production was rap-
ily increased when the carbon source was changed glucose to 1.0% methanol after 48hrs of incubation.
When cells were grown on the various carbon sources (glucose, xylose, lactose, glycerol, galactese, saccharose,
sorbose, lactic acid or acetic acid), the alcohol-oxidase activity was undetected. These carbon scurces together
with methano! yielded far better synthesis of alcohol-oxidase than in the case of carbon sources alone. Alco-
hof-oxidase was active towards alcohol of shorter atkyi-chain fength than Cs and unsaturated alcohois. lts affi-
nity for these alcohols decreased with the increasing length of the alkyl-chain. The apparent Kim values for the
methanol of Candidza boidinii CBS 8106 and C. boidinii CBS 2428 were 1.96 and 1.21, respestively.
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Fig. 1. Growth of cells and production of the alcohol-oxidase
of Candida boidinii CBS 8106 in mineral salts medium
containing glucose or methanol,
Cells were cultivated in the medium containing 1.0%
glucose and [ater transfered to the medium containing
1.0% methanol (O——, @—@), Cells were cultivat-
ed in the medium containing 1.0% methanol (O - -0,
(@- - -@) or 1.0% glucose (C~--).
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Fig. 2. Growth of cells and production of the alcohol-oxi-
dase of Candida boidinii CBS 2428 in mineral salts
medium containing glucose or methanol.

Refer to the footnote in Fig. 1.
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Table 1. Comparison of the maximum production of the alcohol-oxidase in Candida boidinii

Candida boidinii CBS 8106

Candida boidinii CBS 2428

1 i 1 1
Specific activity (gmoles/min/mg) 1.46 1.05 1.32 1.05
Dry cell weight{z/L) 315 1485 312 1.88
Amount of protein (mg/g) 86 72 87 70
Total activity {units/L) 396 147 350 138

i Cells were cuitivated in the medium containing 1.0% glucose and later transfered to the medium containing 1.0% methano!

i : Cells were cultivated in the medium containing 7.0% methano)

Table 2. Influence of the methanol for the production of alcohol-oxidase in Candida boidinii
Induction time {hrs)
Microorganism Substrate —
i ] B 30 48 72 )
C. boidinii CBS 8106 Methanol  0.5% (v/v) 0.98* 1.15 0.95
1.0%{v/V) 1.20 1.46 1.10
2.0% (v/v) 0.47 0.63 0.57
C. boidinii CBS 2428 Methanol  0.5% (v/v) 0.91 1.18 0,92
1.0% v/ v) 1.08 1.32 1.02
2.0% v/ v) 0.38 0.45 0.40
*Specific activity (umoles/min/mg)
ga 474- .02¢} 2.67umoles/min/mgel gl 31, 254 & 2 8 4 g ® methanol 0.5%2) o2 = )
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Fig. 3. Comparison of the production of alcohol-oxidase activity on various substrates in Candida boidinii.
Pure substrate : 1.0% of substrate, mixed substrates : 0.5% of methanol +0.5% of the ather substrates,

Table 3. Oxidation of various substrates by the alcahol-oxidase produced in yeasts

C. boidinif CBS 8106

C. boidinii CBS 2428

H. polymorpha® CBS 4732

Substrates -

S.A R.A) Km (mM) SA (R.A) Km (m) S.A {R.A) Km {mM)}
Methanol 146 {100) 1.96 1.32 {100) 1.21 410 (10Q) 1.39
Ethanol 1.03 (70.5) 3.33 0.94 (1.1 4.08 1.33 3z2.4) 5.26
Propanol 0.29 (20.1) 10.01 0.28 (21.3) 8.33 0.30 (7.24) 1.1
Butanol 0.20 (13.7} 19.24 0.16 (12.4) 16.95 0.12 (2.92y 105
Pentanol Q.11 (7.32) 0.47 (3.58) 0.023 {0.62)
Hexanol - - -
Heptanol - - -
Octanol - - -
Allyl alcohol 0.87 (59.6) 5.12 0.59 44.7) 3.70 0.21 (5.12) 1013
Crotyl alcohol 0.55 (37.7) 6.84 0.43 (32.6) 5.88 0.20 (4.78) 12.82
Chloro ethanol 018 {12.3) 016 (12.71) 0.11 (2.71)
Bromo ethano! DAk {10.3 o1 8.31) 0.055 {1.32}

Ethylene glycol -
Phenyl ethanal -
lsoamyl alcohel
isobutyl alcohol -+ -~
2-propanol -
2-butanal -
Neo-pentylalcahol

S.A. 1 specific activity (umoles/min/mg}
R.A. : relative activity (%) : specific activity on tested substrate/specific activity on methanol

*Candida boidinii
* Hansenula polymorpha
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