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Biodegradation Characteristics of Poly(butylene succinate-
co-butylene adipate) during Soil Burial Test

Ma Nam Kim*
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Abstract — Biodegradation behavior of poly(butylene succinate-co-butylene adipate) (PBSA) was
examined when PBSA was buried in the natural soil and the soil inoculated with Burkholderia
cepacia after sterilization. After 80 days of the soil burial test at room temperature, the PBSA film
buried in the natural soil lost 34.0% of itsintial weight, while the same film lost 59.2% of itsinitial
weight when buried in the sterile soil inoculated with B. cepacia. The optical and SEM observations
of the surface morphology of the PBSA film also indicated that the surface erosion and rupture
took place faster when the film was buried in the sterile soil inoculated with B. cepacia compared
to thefilm buried in the natural soil. Viable cell number in the natural soil and that the sterile soil
inoculated with B. cepacia increased by a factor of 6~ 7 and 10~ 14, respectively as compared to

theinitial viable cell number.
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Table 1. Physico-chemical characteristics of the soil

Moisture content (%) 20.3
pH 7.7
Total organic carbon (%) 32
Total organic nitrogen (%) 0.3
CIN ratio 10.7
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Fig. 1. Asepsis of the sterilized soil tested by using the Plate Count
Agar (PCA), Nutrient Agar (NA), Sabouraud Dextrose Agar
(SDA), and Actinomycete Isolation Agar (AlA).
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Fig. 2. Moisture contents of natural soil and sterile soil inoculated
with Burkholderia cepacia during the soil burial test.
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Fig. 3. Biodegradation of PBSA during the soil burial test for 80

days in the natural soil and the sterile soil inoculated with
Burkholderia cepacia.
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Natural soil
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Fig. 4. Rate of surface erosion of PBSA film as observed by an optical microscope.
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Control 20 days

40 days 60 days 80 days

Fig. 5. SEM photographs of the surface morphology of PBSA as afunction of soil burial time.
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Fig. 6. Bacterial numbers of natural soil (A) and sterile soil (B) inoculated with Burkholderia cepacia before and after the soil burial test for
80 days.

Table 2. pH of the natural soil and sterile soil inoculated with Burkholderia cepacia after 80 days of the soil burial test.

Sterile soil inoculated with

Natural soil Burkholderia cepacia
Sail retrieved from Soil retrieved remote Sail retrieved from Soil retrieved remote
the PBSA film surface from PBSA film the PBSA film surface from PBSA film
pH 7.3 7.2 77 75

Intial pH of the natural soil and the sterile soil inoculated with B. cepacia was 7.7 and 7.1 respectively
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