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‘Biodegradation of Poly (3-hydroxybutyrate) by Penicillium pinophilum
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ABSTRACT: Biodegradability of poly (3-hydroxybutyrate) (PHB) by Penicillium pinophilum was
investigated by the modified Sturm Test. The biodegradability measurement by this method was
more reproducible than other conventional activated sludge methods. Optimum inoculum size for
the PHB biodegradation was 1% (v/v). The degradation appeared to occur not only on the sam-
ple surface but also inside the sample because the biodegradation did not increase quite pro-
portionally with the sample surface area. The biodegradation rate increased to an asymptotic
value as the nitrogen content in the test medium increased, indicating the nitrogen source was ne-
eded for the synthesis of the PHB depolymerase.
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Table 1. Composition of the reaction medium

Stock solution Composition
Magnesium sulfate 1 ml
Calcium chloride 1 ml
Phosphate buffer 2 ml
Ferric chloride 4 ml
Ammonium sulfate 1 ml
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Fig. 1. Schematic diagram of the modified Sturm

Test
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Fig. 2. Biodegradation of poly (3-hydroxybutyrate)
by P. pinophilum at different inoculum
size.
u:0.1%, ®: 1%, A: 4% inoculum size.
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Table 2. Effect of inoculum size on the biode-
gradation of poly (3-hydroxybutyrate)

for 35 days.
Inoculum size Biodegradation
(%) (%)
0.1 62.6
1 98.9
4 86.5
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Fig. 3. Biodegradation of poly (3-hydroxybutyrate)
by different thickness.
m: powder, ®: 250 pm thick, A: 350 pm
thick, A: 450 um thick.

Table 3. Effect of sample thickness on the biode-
gradation of poly (3-hydroxybutyrate) for

34 days
Sample Biode- Surface
thickness gradation area
(um) (%) (cm*100 mg)

Powder

(diameter 74.8 246
200 um)

250 um 68.0 3.3

350 um 65.6 2.3
450 um 49.7 1.8
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Fig. 4. Biodegradation of poly (3-hydroxybutyrate)
by (NH,),SO, m: 0 g/l, ®: 0.02 g/l, A: 0.04
g/l and A: 0.2 gfl (NH).SO,.

Table 4. Effect of (NH,),SO, concentration on the
biodegradation of poly (3-hydroxybuty-
rate) for 34 days

(NH,).SO, Biodegradation
concentration (%)
(=)
0 36.2
0.02 40.8
0.04 61.4
0.2 60.0
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