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Abstract — The Polyvinyl alcohol (PVA) oxidase is a key enzyme involved in degradation of PVA
with PVA hydrolase. The PVA oxidase has been purified to homogeneity from the culture broth
of PVA grown Pseudomonas cepacia G5Y strain by ammonium sulfate precipitation, DEAE-cellulose
column chromatography, and Sephadex G-150 gel filtration. The molecular weight of the purified
enzyme was estimated about 60,000 daltons by SDS-polyacrylamid gel electrophoresis. The enzyme
is most active at 45C and at pH 8.5, and is stable below 55C and between pH 6 and 9. The
enzyme activity was strongly inhibited by Ag®' and Hg*".
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Fig. 1. PVA oxidase production by Pseudomonas cepa-

cia G5Y.

O-Growth; A-Extracellular enzyme activity; A-Intra-

cellular activity

Table 1. Summary of purification procedure of PVA oxidase
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Fig. 2. Effect of carbon sources on PVA oxidase pro-
duction.

-PVA; @-Glucose; ~A-Glycerol, a-Sodium acetate; 71-
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Purification Toltal protein Total activity Specific activity Yield Purification
step (mg) (unit) (unit/m{) (%) fold

Culture broth 1,300 280 (.26 100 1
Ammonium sulfate 280 145.6 0.52 52

treatment (80%)
DEAE-celiulose 60 49.6 0.83 17.7 32
Sephadex G-150 22 31.2 1.42 11.5 5.5
2nd DEAE-cellulose 12 258 2.15 9.2 8.3
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Fig. 3. Polyacrylamide gel electrophoresis of purified
PVA oxidase.
(A) SDS polyacrylamide gel.
Line 1. Standard protein
A: Rabit muscle phosphorylase b (MW 97.400)
B: Bovine serum albumin (MW 66,200)
C: Hen egg white ovalbumin (MW 45,000)
D: Bovine carbonic anhydrase (MW 31,000)
E: Soybean trypsin inhibitor (MW 21,500)
Line 2. Purified PVA oxidase
(B) Disc polyacrylamide gel in the absence of SDS.
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Fig. 4. Molecular weight determination of PVA oxidase
by SDS polyacrylamide gel electrophoresis.

: Rabit muscle phosphorylase b (MW 97.400)
Bovine serum albumin (MW 66,200)

Hen egg white ovalbumin (MW 45,000)

: Bovine carbonic anhydrase (MW 31,000)

Soybean trypsin inhibitor (MW 21,500)

Hen egg white lysozyme (MW 14.400)
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Fig. 5. Effects of temperature on the activity of PVA
exndase
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Fig. 6. Optimum pH for the action of PVA oxidase.
(0-NaOH-Citrate buffer; @-Potassium phosphate buf-
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Fig. 7. Effect of temperature on the stabillity of PVA
oxidase,
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Fig. 8. pH stability of PYA oxidase.
(-NaOH-Citrate buffer; @-Potassium phosphate but-
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Tabie 2. Effects of metal ions on PVA oxidase acti-

vity

A

e’ sy

Reagernts ions Relative activity
(1 mM) (%)
Buffer None 100
AgNO; Ag'’ {
CoCl, Co*' 56
MgSO, Mg 98
MnCl, Mn®" 25
BaCl. Ba*’ 96
HgCl, Hg*’ 0
CaCl, Ca®' 23
Pb(CH,COO), Pb* 57
NiCl, Ni* 75
SnCl, Sn* 53
ZnS0, Zne’ 81
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