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We investigated the activity and stability of alcohol oxidase from Hansenula sp., Pichia pastoris, and Candida boidinii under
the electric stimulation. The activity and stability of alcohol oxidase depended on electric output voltage, electric stimulation
time. This inactivation of the enzyme under electric stimulation could be recovered by stabilizing additives such as sugars,
surfactants and hydrogels. These alcohol oxidase was more stable in trehalose, Triton X-100, Brji solution and alcoho!
oxidase from Hansenula is more stable than that from P. pastoris, and C. boidinii. The stabilizing of enzymes against
electric stimulation showed a great potential use of enzymes in biotechnology and medical engineering fields.
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Hansenula sp. C. boidinii, P. pastoria25-¥] #&3%
2+8} &4, peroxidase= Sigma (St. Louis, USA)9| A +
At} #=4C 50 mM Potassium phosphate (pH 7.0) &
FE&AE ALY EaobAdFC Had  CMC
(carboxymethylchitosan), carbopol, agarose, trehalose, mannose,
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maltose, sucrose, TritonX-100, Tween-80, Tween-20, Brji2
Sigma (St. Louis, USA)ol A Y43t ARE3IHTE. 49
F¥x &AL UV-visible spectrophotometer (HITACHI
U-3300, Japan)S AlE-3lgTh &EAHHSAA ATAZ7=
BDS-301 Digital Stimulator (Biotron, $+=) Rd & A}&-31%
.
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Figure 1. Stability of alcohol oxidase from Hansenula sp. P. pastoris
and Candia boidinii as variation of output voltage. Electropulse is a
single pulse repeating type and both pulse interval and pulse duration
are 1 sec. Final concentrations of enzyme reaction mixture were 0.5 U
alcohol oxidase, 250 mM methanol, 25 ug peroxidase, SO «M ABTS
in 50mM phosphate buffer (pH 7.0). Enzymes, Hansenula sp.(4p)
Candia boidinii (A) and P. pastoria. (ll) were stimulated for 10min
from 10 to 80V and their activities was determined at 420 nm.

Fig. 10|14 H= uvle} o] Ar] 259 ko] F71E
TE 4F 3tace vEAE 22 ¢ 4 A A"
A71e g &8 AstEie HEE B4Vt BHE o
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Figure 2. Stability of alcohol oxidase from Hansenula sp. P. pastoris
and Candia boidinii as variation of incubation times. Electropulse is a
single pulse repeating type and both pulse interval and pulse duration
are | sec. Final concentrations of enzyme reaction mixture were 0.5 U
alcohol oxidase, 250 mM methanol, 25 pg peroxidase, 50 ¥M ABTS
in 50 mM phosphate buffer (pH 7.0). Enzymes, Hansenula sp.(4p) C.
boidinii (A) and P. pastoris. (ll) were stimulated at 20 volt for 10
min and their activities was determined at 420 nm.
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sucrose, fructose <=ATIE A7} AT} Hansenula sp.ol
A B g4AE AZAE 20V, 10 min)E FH AR
& FA we oMY BA 51%9 FHEE et
&y 10% trehalose A A= A7|A=0] gle AH
XA Bt 718%¢ A4k AT E ztedh B P pastoris,
C. boidiniidl M #23 A2ve ztzt 42%, 32%9) THNEE
FAE 47 10% trehalose 8- Yol = 69%, 52%2] &
2BHEE RASAT. Al 2AAM of 60%9] FA
247} HEEE ¢ 5 AUk o] BLEE BF e
ol ofeto] vsd Mgz FARHE T 5 AT

Table 1. Relative activity of alcohol oxidase from Hansenula sp. P.
pastoris and C. boidinii in 10% sugar solutions under electric
stimulation. Final concentrations of enzyme reaction mixture were 0.5
U alcohol oxidase, 250 mM methanol, 25 yg peroxidase, 50 «M
ABTS in 50 mM phosphate buffer (pH 7.0). Enzymes from Hansenula
sp. C. boidinii and P. pastoris. were stimulated at 20 volt for 10 min
and their activities was determined at 420 nm

Sugar Hamgi?;?a . Pichia Pastoris g:,%l,i?,
no Sugar 51 42 32
Trehalose 78 69 . 52
Mannose 72 64 48
Maltose 62 33 45
Sucrose 60 51 41
Fructose 58 47 38

120 1

Relative activity(%)

Trehalose(%)

Figure 3. Effect of trehalose on the stability of alcohol oxidase from
Hansenula sp. P. pastoris and C. boidinii under electric stimulation.
Electropulse is a single pulse repeating type and maintains for 10min.
Final concentrations of enzyme reaction mixture were 0.5 U alcohol
oxidase, 250 mM methanol, 25 yg peroxidase, 50 uM ABTS in 50
mM phosphate buffer (pH 7.0). Enzymes were stimulated in the
presence of 1 to 20% of trehalose. Enzymes, Hansenula sp. (L) C.
boidinii () and P. pastoris. (B) were stimulated at 20 volt for 10
min and their activities was determined at 420 nm.
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Table 2. Relative activity of alcohol oxidase from Hansenula sp. P.
pastoris and C. boidinii in 1 % sufactant solutions under electric
stimulation. Final concentrations of enzyme reaction mixture were 0.5
U alcohol oxidase, 250 mM methanol, 25 pg peroxidase, 50 «M
ABTS in 50 mM phosphate buffer(pH 7.0). Enzymes from Hansenula
sp., C. boidinii and P. pastoris were stimulated at 20 volt for 10
min and their activities was determined at 420 nm

Sufactant Hansenula sp. P, pastoris C. boichinii
no sufactant 51 42 32
Triton X100 76 73 70

Tween 80 74 71 69

Tween 20 72 71 68

Briji 68 65 60

A7NAS 98t nldAdsH 45 AA37] 93}
o F=2Ao] AHEHo| ¥HA YoH (14, 15), 53] Yy}
oA} LR (BSA)I L pldr =2 9
o] FEAHoE HAgEe] HIEHATHIS). Table 30X
He ule}l go] nBAIE 4= 1% CMC, agarose,
carbopol &0 A&} wl&shA AAFHUT E2E 20
Vol A 108 A7|ASE FUS o BHEE Ao 50 &
AP AT 1% CMC, agarose, carbopol Sdox= Z+7
25-35% utell ‘3= A ki) o9} o] ¢F AE S|
st sl=zAo] ad GA FFE HAE A ¥
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Table 3. Relative activity of alcohol oxidase from Hansenula sp., P.
pastoris and C. boidinii in 1% hydrogel solutions under electric
stimulation. Final concentrations of enzyme reaction mixture were 0.5
U alcohol oxidase, 250 mM methanol, 25 ug peroxidase, 50 uM
ABTS in 50 mM phosphate buffer (pH 7.0). Enzymes from
Hansenula sp., C. boidinii and P. pastoris were stimulated at 20 volt
for 10 min and their activities was determined at 420 nm

Hydrogel Hansenula sp. P. pastoris C. boichinii
no Hydrogel 51 42 32
CMC 78 69 59
Carbopol 72 64 54
Agarose 62 63 53
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