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Poly(L-lactide) (PLA) is a biodegradable polymer and synthesized from lactic acid which produced
microbialy from agricultural products. It has much attention since it plays an important role to resolve the global
warming problem. In general, PLA is polymerized commercially by chemical process such as polycondensation
from lactic acid and/or ring opening polymerization from lactide. However, these processes need severe
conditions, i.e. high temperature, high solvent and catalystsloading. Recently, biological polymerization methods
showed an alternative process in mild conditions, and applied the lipase enzymes for bio-catalytic reaction. This
work was aimed to apply the biological recycle of PLA using microbial enzyme. The protease produced by
Actinomadura keratinilytica strain T16-1 was reported previously as PLA depolymerase potential, which
hydrolyzes PLA ester bond, and is applicable to PLA biodegradation used in this work. The aims of this work
were to optimize PLA degradation condition and application of its degradation products for biological re-
polymerization. The degradation conditions were 4,000 mg/L of PLA powder, incubated at 60 °C for 26.4 h with
using an initial enzyme concentration of 200 mg/L. As a result, the degradable lactic acid of 3,250 mg/l was
obtained and used as substrate for re-polymerization of PLA. These degradable products attained, including lactic
acid were subjected to synthesize repeatedly by using commercial lipase as catalyst, which performed under 0.1
vvm of nitrogen atmosphere, at controlled temperature of 60 °C for 6 h. The oligomers derived from degradable
products and lactic acid was achieved with molecular weight of 450 (n=4). In addition lipase-producing bacteria
can be re-polymerization of PLA. Lipase-producing bacteria with 662 strains were isolated from 100 soil samples
according to opaque zone formation on Tween 80 agar. Strain KKCH and PSR exhibited the highest lipase
activities in both agar plate and production medium as 7.83 and 7.18 U/ml respectively. They were identified as
Bacillus subtilis and Bacillus safensis strain PSR based on 16S rRNA gene sequencing. Re-polymerization by
using lipase-producing from KKCH as catalyst and 85 %w/w commercial lactic acid under 0.1 vvm of nitrogen
atmosphere, at controlled temperature of 60 °C for 6 h was achieved. Unfortunately, the enzyme produced by
KKCH could not catalyze the reaction for PLA re-polymerization. It might be need further study to use this
enzyme for biological recycling. This is the first report to demonstrate the recycle of PLA wastes biologically, and
it's promising for treatment and utilization of biodegradable plastic wastes in the future.
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