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Abstract

We describe techniques that we developed previously in studies of biodegradation of polymeric compounds. We
present some experimental results concerning biodegradation of polyethylene. We introduce a mathematical
model that govern the evolution of the weight distribution, and show how its inverse problem can be analyzed. We
also introduce a mathematical model that governs the evolution of the weight distribution of polymeric compound
subjected to enzymatic degradation, and present some numerical results concerning enzymatic degradation of

polyvinyl alcohol.
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Fig. 1 Weight distribution of PEwax before

and after cultivation of Aspergillus sp.
AK-3.
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Fig. 2 Consumption rate and [-oxidation
rate of PEwax biodegradation by
Aspergillus sp. AK-3.
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Fig. 3 Numerical simulation of PEwax
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biodegradation by Aspergillus sp. AK-3.

4 PVAEZESRBET I EBES S 2L—- 3>
4.1 PVAEEZEDBEHETT L

4.1.1 Endogenous FFE & (C K 3 PVABE R 7/

PVADEBEZ R, DFD, TORMICHKS T
HNE T S YIWF S L b endogenous ¥ £ 7 OB TH
%o PVADEEFFHETIE, BRTH20D 287
WA= VEPBALS N/ D b oREREIZR Y, N

= BHy = CH- CHg = CH.~ CHy = CH— CHp = CH— CH, =
OH aH oH oH
Py DH l SAQ or PVA-DH

= CHy= GH— Chy =~ CH ~ By~ & = CHp = GH~ CHy =
] i
OH OH o OH aldolase
$3“°°’PVA‘DH ~ GHy = GH~ OHy ~ CH~ CHy € ~CHy | W0~ CHy~
|

1
OH OH o o
I~ CHy —CH— CHy — CH ~ CHy = = CHy = CH - CHy —
]

OH [u] [a] GH

HaO
B w BDH

~CHp—CH-CHy=C—CHy | HDOC— CH;— CH—CHy =
CH = OH

SRA0 or PVADH

~CHy == CHp~ G- CHy
a <}

W0
2 BDH

~CHy—£-CHy | HOOG~CHg
o

Fig. 4 Metabolic pathways of PVA [10,11].
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Fig. 5 Weight distribution of PVA before and
after enzymatic degradation. Based on
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Fig. 6 Enzymatic degradation rate of PVA.
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Fig. 7 Numerical simulation of enzymatic
degradation of PVA.
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