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Background and aims. Polyethylene terephthalate (PET) is one of the most widely used thermoplastics. However, its accumulation in the environment has caused negative impacts on the ecosystem and human health. Therefore, it is essential to develope effective methods to process PET waste. In recent years,  Ideonella sakaiensis  PETase (IsPETase) and Ideonella sakaiensis MHETase (IsMHETase) has attracted attention due to its ability to break down PET. This study focuses on evaluating the degradation potential of these two key enzymes to explore a new environmentally friendly biotechnology for PET waste treatment.

Methods. This experiment was conducted on 5x5 mm PET films using enzymes IsPETase and IsMHETase, which were expressed by recombinant E. coli BL21 bearing the genes encoding these two enzymes. A control experiment was performed in parallel by replacing the enzyme solution with distilled water. Surface morphology changes of the PET samples were observed using scanning electron microscopy (SEM) to assess degradation.

Results. Transformation results in 5 x 106 transformants/µg. The surface of the PET film samples was partially degraded, forming distinct rough areas as observed under SEM imaging. In contrast, the control sample treated with distilled water retained a smooth surface with no signs of degradation, confirming that the surface alteration was due to enzymatic hydrolysis, which breaks down PET.

Conclusion. The results of this study have demonstrated the plastic-degrading potential of the two enzymes IsPETase and IsMHETase, thereby opening a new avenue for research in the development of plastic waste treatment technologies. This research aims to take the first step toward developing a production process for plastic-degrading enzymes, offering a safer and more effective solution for the treatment of PET plastic waste.
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