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Isolation and Characteristics of Polyvinyl Alcohol Degrading Bacteria
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Abstract — Two strains of polyvinyl alcohol (PVA) utilizing bacteria were isolated from the

waste water and soil.

These strains, G5Y and PW, were able to utilize PVA symbiotically

as a carbon source, but could not utilize PVA separately. In the mixed culture of these strains,
0.5 percent of PVA was almost completely degraded in 3 days. Effect of degree of PVA polyme-
rization on the its utilization was examined, and there was no remarkable difference among
three kind of PVA (PVA 500, 1500, and 2000). These bacteria were able to utilize PVA in
the desizing waste water of factory as well as enrichment PVA medium. These strains, G5Y
and PW, were identified as Pseudomonas cepacia and Pseudomonas pseudomallei, respectively,
based on morphological and biological characteristics.
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Fig. 1. Growth of the pure culture and mixed culture
of GSY strain and PW strain and degradation of PVA,
Symbols, @: Growth of G5Y strain; a: Growth of PW
strain; M: Growth of the mixture of G5Y and PW st-
rain; > : PVA concentration on the pure culture of
G5Y strain; <.: PVA concentration on the pure culture
of PW strain; i1: PVA concentration on the mixed cul-
ture of the mixture of (5Y and PW strain).
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Fig. 2. Effect of PYA concentration on growth of the
mixed culture of G5Y strain and PW strain and degra-
dation rate of PVA.

Symbols, ©:: Growth; @: Removal rate of PVA
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Table 1. Effect of degree of PVA polymerization on
growth of the mixed culture of GS5Y strain and PW
strain and degradation rate of PVA

PVA (degree of Growth Degradation

polymerization)  (O.D. at 660 nm) rate
PVA 500 (500) 4.85 98%
PVA 1500 (1500) 4.20) 82%
PVA 2000 (2000) 3.85 72%
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Fig. 3. Effect of inoculation size on growth of the mixed
culture of G3Y strain and PW strain and degradation
rate of PVA,

Symbols, @: Growth by 10% inoculation; A: Growth
bv 0.1% inoculation; ¢:: PVA concentration by 10%
inoculation; ~: PVA concentration by 0.1% inocula-
tion
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Fig. 4. Growth of the mixed culture of GSY strain and
PW strain and degradation rate of PVA in the desizing
waste water of factory.

Symbols, ¢»: Growth; @®: PVA concentration
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Table 2. Morphological and culture characteristics of

the isolated strains G5Y and PW
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Characteristics G5Y PW
Cell form Rod Rod
Cell diameter (um) 0.6~0.7 0.5~0.6
cell length (um) 1.2~16 1.0~14
Flagella arrangement Polar Polar
Number of flagella >1 1
Motility + +
Growth at 4T — -
Growth at 41T + +

Growth at pH 3.6

Need at least 12~15%
NaCl for growth

Requirement for
growth factors

+: positive, —:

Table 3. Physiological and biochemical characteristics

negative, T : doubtful

of the isolated strains G5Y and PW

Characteristics G5Y PW

Gram stain Negative Negative
Oxidase reaction + +
Catalase reaction + +
Yellow cellular pigment + —
PHB accumulation + +
Fluorescent pigment - —
Pyocyanin pigment — —
Hydrolysis of:

starch — +

gelatin — +

Tween 80 + +

casein — -
Lecithinase reaction (Egg volk) + +
Arginine dihydrolase reaction — +
Denitrification — +
Nitrate reductase test + +
Maximum NaCl tolerance (%) 2 5~10
+: positive, —: negative, ¥ : doubtful
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Table 4. Nutritional characteristics of the isolated st-
rains GSY and PW

Characteristics G5Y PW

Utilization of:
D-Glucose, D-fructose, D-galactose, + +
sorbitol, inositol, cellobiose,

glycerol, ethanol, L-histidine,
a-ketoglutarate, glutarate, L-serine,
fumarate, L-alanine, L-aspartic acid,
L-glutamic acid, L-arginine, L-leucine,
L-1soleucine, p-hydroxybutyrate
D-Xylose, mannitol, pyruvate

+

D-Arabinose, lactose

+ o+

f

L-Arabinose, malonate, L-methionine,
L-proline

L-Turanose, creatine, giycine, —
L-tryptophan, L-lysin, L-valine,

—+-

maltose, starch, propionate
n-Butanol, sucrose — —

+: utilized, —: not utilized, £ : doubtful
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