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ABSTRACT

The effects of reaction temperature and the level of hydration(water activity) were studied for gas
phase reactions of alcohol oxidase and alcohol dehydrogenase immobilized on DEAE-cellulose and con-
trolled pore glass(CPG). Optimum reaction temperature zone of gas phase reaction was similar to that
of aqueous phase reaction. The activity of alcohol oxidase increased dramatically and the stability de-
creased when the water activity was increased from 0.3 to 0.8. The apparent activation energies of the
gas phase reaction decreased approaching the values obtained in the aqueous phase reaction as the
waler activity increased. In the both cases of alcohol oxidase and alcohol dehydrogenase, the rate con-
stants of the gas phase reaction were lower than those of aqueous phase reaction by two orders of mag-

nitude and these results could be correlated to the vapar-liquid equilibrium data of the substrate, etha-
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hol oxidase(EC 1.1.3.13)%} Bakers yeastolj4] 5
%3} alcohol dehydrogenase(EC 1.1.1.1), 287
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Table 1. Physical properties of solid matrix.

DEAE—Cellulose Controlled Pore Glass(CPG)
120-200mesh
Fine mesh Mean pore size: 2823 A

Surface area : 10.4m’/g
Capacity : 0.9meq/g Pore distribution : 7.4

Pore volume: 1.07¢c/g
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Fig. 1. Effect of temperature on alcohol oxidase
dispersed on CPG.
(a) Aw=041
(b) Aw=0.83 and Aw=0.94
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Fig. 2. Effect of water activity on activation ener-
gy(1:gas phase, 2:liquid phase).
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Fig. 3. Effect of water activity on gas phase
activity and half-life at 40C.
(1:stability, 2: activity)
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Fig 4. Gas phase reaction of the immobilized en-
zyme at 40C.
(a) support: DEAE—cellulose
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Fig, 5. Effect of catalase on the gas phase reac-
tion at 40C.
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Fig. 6. Water—Ethanol equilibrium data at 25C.

Korean J. Biotechnol. Bioeng.

L yeasto| A v}& alcohol dehydrogenase® AR
3ho] ofeke-g AbEA|F)E ol kgl thslA] ubE
&9} §49] hydration A=el W& 349 4
Wasl Ao SRS dobusid. Fig 79
Ast2 Bu alcohol dehydrogenase A% alco-
hol oxidase®] 7-9-9} n|s=8lA 49| Exddol
35C BolA vehton whgEAdo] uhg-2=9t
hydration®) x| Qa4 =LA dgS wstch

NAD +Ethanol— — Acetaldehyde + NADH+H"

Alcohol dehydrogenaset= alcohol oxidases} &
2] ordered bi bi mechanismg w2E Hog &
#4 ot B Ao Wratten 52(12) A7
A4 HE oheel BAAE olgdte] Me%EA
o) A k¢ Tahrh(1D).

1/v=(K.K/AB+K,/A+K,/B+1)/V,

A¢} B zbzt NAD9} ofjehg-9] sxolc}. 919
AoA 1/v vs. 1/Be} 1/v vs. 1/AE Taliste
£ A PSS FEged 2 Asis)t Table 29
vieht glet.

Table 204 & 4 Q%o] 7|4elA e i

2.0
E (A)
2 16
& Aw=0.41
T o2
€
=
[}
g o8l
=
E 04
]
<
0.0 . A )| b
E 50
= (B)
w 40 Aw=0.83
g
=
k=
£ 30|-
=
Q
£
2 20
z Aw=0.91
T 10|~
<
0 1 1 .

10 20 30 40 50 60

Temperture(C)

Fig. 7. Effect of temperature on alcohol dehydro-
genase activity dispersed on CPG.
(a) Aw=041
(b) Aw=0.83 and Aw=091
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Table 2. Kinetic constants of alcohol dehydro-
genase at liquid and gas phase.

Liquid phase reaction{mM) Gas phase
Wratten(1963) reaction(mM)
K., (74%25)x 107 741%X107
Ks (130t10)x10™ 0.211
K. (6.1x0.5)x10™ 3.03x107°
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