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Growth Characteristics and Optimal Culture Conditions
of PVA-Degrading Strains

Jeong M. Kim, Moo H. Cho, Youl L. Jo* and Seon Y. Jeong*
Dept. of Chemical Engineering and *Appl. Microbiology,
Yeungnam University, Gyongsan 712—749

ABSTRACT

PVA degrading bacteria were isolated from water system, and identified as Pseudomonas cep-
acia and Pseudomonas pseudomallei, which were named as Pseudomonas sp. G;Y and Pseudomonas
sp. PW. It was found out that those two kinds of bacteria have a symbiotic relationship to
degrade PVA. For the mixed culture of these bacteria, the optimal conditions of pH, tempera-
ture, nitrogen source, and polymerization degree of PVA were found to be 7.5, 35C, ammonium
sulfate, and 500, respectively. Also, the growth of these bacteria was promoted by trace elements
such as vitamin B,, B, pyridoxine, and p-aminobenzoate, respectively,

The specific growth rate of mixed bacteria was inhibited when the concentration of PVA was
more than 208 / | . The substrate inhibition kinetics of the mixed culture was
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Table 1. Medium composition

PVA 500 508
(NH,),S0, 108
KH,PO, 108

K,HPO, 808

MgSO, - 7TH,0 0.28

Na(l 018

Stock solution” 10ml
Distilled water 990ml

pH 7.5

% Stock solution:

FeSO, « THO 018 CaCl, - 2H,0 0028
Na,MoQy + 2H,0 0.5mg MnS0O, 0.5mg
Ca-pantothenate 0.5mg inositol 0.2mg
p-aminobenzoate 0.2mg niacin 0.4mg
pyridoxine 0.4mg thiamine 0.4mg

biotin 2u8 vitamine By, 0.548
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Fig. 1. Difference of growth and biodegradation
rate between mixed culture and pure

culture.

symbols:

O PVA concentration of the GgY

[J: PVA concentration of the GsY & PW
A PVA concentration of the PW
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Table 2. Effect of nitogen sources on the cell growth and PVA removal efficiency(%)

Nitrogen source

Cell density(abs, A=660nm)

PVA removal efﬁcicncy(%)

none
NHNO,
NaNQO,
KNO,
(NH,).S0,
NH,(CI
peptone
urea

yCﬂSt extract

0.330
3.900
1.200
1.150
4.850
3.500
4.700
4.290
4.000

5
78
19
18
97
75
95
89
80

Table 3. Effect of trace elements on the cell growth and PVA removal rate

Eliminated element

Cell denisty{abs, A=660nm)

PVA removal efficiency(%)

none
Na,M0Q,.H,0O
Na,Wo,H,O
MnSO,
Ca-pantothenate
inositol

niacin
P-aminobenzoate
pyridoxine
thiamine(vitamine B,)
biotine

vitamine By,

All

4.860
4.856
4.820
4.732
4.398
4.809
4.856
4.032
3.987
4.056
4.198
3.202
3.092

98.1
97.3
975
94.3
923
97.0
98.0
83.3
88.8
87.1
918
714
712
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Fig. 5. Effect of PVA concentration on the
specific growth rate of the mixed cul-
ture.
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