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Enzymatic Degradation of Poly (Lactic Acid) Film by Proteinase K
Mao Hailong, Liu Huifang, Wang Zhanyong
( College of Chemistry, Chemical Engineering and Environmental Engineering, Liaoning Shihua University, Fushun 113001, China )

Abstract : Enzymatic degradation of Poly (lactic acid) (PLA) films were done by using proteinase K, then the effects factors,
such as original pH of solution, degradation temperature, proteinase K concentration, and degradation time, on degradation rate of
the films were studied. The effects of the latter 3 factors on the change conditions of pH of solution in the degradation process of
PLA were studied and the morphology and crystallization conditions before and after degrading were also studied by SEM and XRD.
The results show that with the increase of the original pH of solution, degradation temperature and proteinase K concentration, the
degradation rate increases firstly and decreases lastly, moreover, with the increase of the degradation time, the degradation rate first
increases and tends to become stable after 6 h. The optimized degradation process parameters were gained as follows : original pH of
solution is 9.0, degradation temperature is 60°C , proteinase K concentration is 0.5 mg/mL, and degradation time is 6 h. Under this
condition, the degradation rate of the film reaches (94.3 + 0.8)%. The change conditions of the pH of solution is opposite comparing
with those of the degradation rate in general, which indirectly indicates that numerous lactic acid are generated in the degradation
process. The holes and etching marks on the surface of the films after degradation are observed by SEM. XRD analyzing results
indicates that relative crystallinity of the films decreases after degradation and the crystal areas are degraded by proteinase K.

Keywords : poly (lactic acid) ; proteinase K ; biodegradation
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