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Table 1 Typical PLA-degrading microbes and their PLA-degrading enzymes
Strain Enzyme Substrate specificity Reference
Amycolatopsis sp. strain HT 32 L-PLA Pranamuda et al. (1997) [7]
Amycolatopsis sp.strain 3118 L-PLA Ikura et al.(1999) [12]
Amycolatopsis sp. strain 41 Protease L-PLA, silk powder, casein, Suc-(Ala);-pNA Pranamuda et al. (2001) [28]
Amycolatopsis sp. strain K104-1 Protease L-PLA, casein, fibrin Nakamura et al. (2001) [11]
Saccharothrix waywayandensis Protease L-PLA Jarerat et al. (2003) [15]
Kibdelosporangium aridum Protease L-PLA Jarerat et al. (2003) [14]
Bacillus brevis L-PLA Tomita et al.(1999) [19]
Bacillus sinithii strain PL 21 Lipase L-PLA, pNP-fatty acid esters Sakai et al. (2001) [17]
Paenibacillus amylolyticus strain TB-13 | jpase DL-PLA,PBS, PBSA,PES, PCL, triolein, tributyrin  Shigeno et al. (2003) [27]
Tritirachium album ATCC 22563 Protease L-PLA, silk fibroin, elastin Jarerat et al. (2001) [20]
Aspergillus oryzae Cutinase PLA,PBS,PBSA Maeda et al. (2005) [6]
Cryptococcus sp. strain S-2 eCr:J;;r::Z((englze) L-PLA, PBS, PCL, PHB Masaki et al. (2005) [29]
. PLA Paeni- ba-
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Fig. 2 Scheme of induction, production and enzymatic degradation of PLA-degrading enzyme. In the presence of inducers, the production of
microbial depolymerase (PLA-degrading enzyme and other proteases) is induced. PLA-degrading enzyme (¥) is able to degrade both PLA and
protein substrates, but proteases (#,A,A) degrade only the protein substrates. Finally, the degradation products of proteins by both enzymes, e.g.,
amino acids and peptides, induced the production of microbial depolymerase enzymes.
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Progress on biodegradation of polylactic acid —A Review

Fan Li, Sha Wang, Weifeng Liu”, Guanjun Chen”

(State Key Laboratory of Microbial Technology, University of Shandong, Jinan 250100, China)

Abstract: Polylactic acid is a high molecular-weight polyester made from renewable resources such as corn or starch.
It is a promising biodegradable plastic due to its mechanical properties, biocompatibility and biodegradability. To
achieve natural recycling of polylactic acid, relative microorganisms and the underlying mechanisms in the biodeg-
radation has become an important issue in biodegradable materials. Up to date, most isolated microbes capable of
degrading polylactic acid belong to actinomycetes. Proteases secreted by these microorganisms are responsible for
the degradation. However, subtle differences exist between these polylactic acid degrading enzymes and typical
proteases with respect to substrate binding and catalysis. Amino acids relative to catalysis are postulated to be highly
plastic allowing their catalytic hydrolysis of polylactic acid. In this paper we reviewed current studies on biodegra-
dation of polylactic acid concerning its microbial, enzymatic reactions and the possible mechanisms. We also dis-
cussed the probability of biologically recycling PLA by applying highly efficient strains and enzymes.

Keywords: polylactic acid; microbial degradation; enzyme; degradation mechanism; biological recycling; treatment
of plastic wastes
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