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ABSTRACT. Weinvestigated the activity and stability of dcohol oxidase from Hansenula sp. under the electric stim-
ulation. The activity and stability of alcohol oxidase depended on electric output voltage, stimulation time, pulse duration
and pulse interval. This inactivation of the enzyme under electric stimulation could be recovered by stabilizing additives
such as sugars, polymers and hydrogels. The enzyme activity retained about 52% in 10% trehal ose solution under electric
stimulation with 40 V and 10 min. The stabilizing of enzymes againgt electric simulation showed a great potential use
of enzymes in biotechnology and medical engineering fields.
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Hansenula sp. 258 223 &4F Ab3 54,
peroxidase: Sigma(St. Louis, USA) <l|A] 43kt
54912 50mM Potassium phosphate(pH 7.0) 945
Sl ARgshglvh. EaqkA sl 483 CMC
(carboxymethylchitosan), agarose, carbopol, trehalose,
mannose, maltose, sucrose, fructose, inisitol, Dulcitol,
BSA (bovine serum albumin), TritonX-100, Tween-802-
Sigmeel| A Fdsle] AMgslgic). A71457]= BDS
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Fig. 1. Stability of alcohol oxidase from Hansenula sp.
as variation of output voltage and incubation times. Elec-
tropulse is a single pulse repeating type and both pulse
interval and pulse duration are 1 sec. Fina concentra-
tions of enzyme reaction mixture were 5 ug acohol oxi-
dase, 250 mM methanol, 25 ug peroxidase, 5 0uM ABTS
in 50mM phosphate buffer (pH 7.0). 1mg/ml enzymeswere
simulated at 0.5volt(l), 1volt(A), Svolt(x), 20volt(4 ).
The activity was determined at 420 nm.
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Fig. 2. Stability of alcohol oxidase from Hansenula sp.
as variation of pulse duration(PD), pulse interval (Pl) and
output voltage. Electropulse is a single pulse repeating
type and maintains for 10 min. Final concentrations of
enzyme reaction mixture were 5ug acohol oxidase,
250 MM methanol, 25ug peroxidase, 50uM ABTS in
50 mM phosphate buffer(pH 7.0). 1mg/ml enzymes were
stimulated for 10min from 10 to 40V with PD and Pl
were equaly eech PD=P1=0.01 msec(x), PD=PI=0.1 msec
(A), PD=PI=1 msec(Hll), PD=PI=1 sec(®). The activity
was determined at 420 nm.
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Fig. 3. Stability of acohol oxidase Hansenula sp. from
in 1% hydrogel solution. Electropulse is a single pulse
repeating type and maintains for 10 min. Fina concen-
trations of enzyme reaction mixture were 5 ug acohol
oxidase, 250 mM methanol, 25ug peroxidase, 50 uM
ABTS in 50 mM phosphate buffer(pH 7.0). 1 mg/ml
enzyme were stimulated in 1% hydrogels, CMC (H),
agarose( A ), carbopol (x), without hydrogel () from 10
to 80 V. The activity was determined at 420 nm.
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Table 1. Reative activity of alcohol oxidase from Hansenula
sp. in 10% sugar solutions. Find concentrations of enzyme
reaction mixture were 5 ug alcohol oxidase, 250 MM metha-
nol, 25ug peroxidase, 50uM ABTS in 50 mM phosphate
buffer(pH 7.0)

Mediator Relative activity
No sugar 51
Trehalose 78
Mannose 72
Maltose 62
Sucrose 60
Fructose 58
Inisitol 57
Dulcitol 55
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3} B2 A Hoke), Table 164 H=wlel 7ko] 10%
T EHA 108 B A7) ASE v 2T R
4 BAEE To] gl oA B Frlsiivh. &
A Qg H3le deoll A3t S| g she w2
A77F AP glv}. Chitosan, sucrose, raffinase,
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Fig. 4. Effect of 20% sugars on alcohol oxidase from
Hansenula sp. under eectric stimulation. Electropulse is
a single pulse repesting type and maintains for 10 min.
Final concentrations of enzyme reaction mixture were
5ug acohol oxidase, 250 mM methanol, 25 ug peroxi-
dase, 50uM ABTS in 50mM phosphate buffer(pH 7.0).
1mg/ml enzyme were stimulated in the presence of 20%
of trehalose(l), mannose(A ), maltose(x), without sugar
(#) from 10 to 80volt. The activity was determined at
420 nm.
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Fig. 5. Effect of trehalose on the stability of alcohol oxi-
dase from Hansenula sp. under electric stimulation.
Electropulse is a single pulse repesting type and main-
tains for 10 min. Final concentrations of enzyme reaction
mixture were 5ug acohol oxidase, 250 mM methanal,
25ug peroxidase, 50uM ABTS in 50 mM phosphate
buffer(pH 7.0). 1 mg/ml enzymes were simulated in the
presence of 10% of trehadose ([1) and no trehaose (M)
from 10 to 80 volt. The activity was determined at 420 nm.
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Fig. 6. Stability of acohol oxidase from Hansenula sp.
in 1% surfactants solutions. Electropulseisasingle pulse
repeating type and maintains for 10min. Fina concen-
trations of enzyme reaction mixture were 5 ug acohol
oxidase, 250 mM methanol, 25 ug peroxidase, 50 uM
ABTS in 50 MM phosphate buffer (pH 7.0). 1 mg/ml
enzymes were stimulated in 1% surfactants, BSA (l),
TritonX-100(A ), Tween 80(x), without surfactant(4p) from
10volt to 80 V. The activity was determined a 420 nm.
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