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Packaging materials account for 40% of Europe’s annual 50 million tons of plastic demand, 
and are primarily used in food applications. Their short lifespan and increasing usecontribute 
significantly to environmental pollution. Mechanical recycling addresses only a small portion of 
food packaging waste due to the complexity of mixed-polymer packaging. These unsorted blends 
exhibit poor mechanical, thermal, and optical properties, rendering conventional recycling 
methods inefficient. Although incineration provides energy recovery, it contradicts circular 
economy principles, while chemical recycling lacks economic feasibility and fails in specificity for 
plastic mixtures containing polymers of the same type, such as polyesters. Enzymatic recycling 
offers a promising, sustainable alternative. This selective depolymerization method can address 
challenges associated with complex packaging waste streams by enabling the targeted 
breakdown of polymers like PLA and PET.  

Herein, 17 serine hydrolase enzymes (esterases and proteases), both in-house and 
commercial, were investigated for their specificity in polyester degradation. In-house enzymes 
were heterologously expressed in Escherichia coli or Pichia pastoris and their degradation 
potential was tested through reactions with semi-crystalline PET and two PLA grades: semi-
crystalline PLLA and amorphous PDLLA. The degradation yield was evaluated by measuring the 
variation in molecular weight, through Gel Permeation Chromatography (GPC) for PLA and the 
concentration of hydrolysis products, and through High Performance Liquid Chromatography 
(HPLC) for PET.  

The results show that most esterases cannot distinguish between PET and PLA, while 
proteases are specific to PLA. LCCICCG was the most efficient PETase (15 μgprod/mgPET) that could 
not degrade PLA, while Protease K and Savinase effectively degraded both amorphous (Mw,reduction 
= 16.5 %) and semi-crystalline (Mw,reduction = 28.2 %) PLA, respectively, but not PET.  

Consequently, the treatment of packaging waste streams with the aforementioned PETase 
and PLAases could lead to the selective degradation of these polymers, purifying the mixture and 
facilitating further recycling, providing a sustainable pathway for advancing plastic waste 
management.  
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