B A R R U = 2 T )L AR BRSO
BRI Z 381 T D pH D7

b EEte WET e AR (E* RS s )l ez

The Effect of pH on Enzymatic Degradation of Environment-adaptable Copolyesters

Chikara TSUTSUMI*, Umihiko TADOKORO*, Makoto KUBOTA*, Nobuki HAYASE*
and Katsuhiko NAKAGAWA*

The effect of pH on enzymatic degradation of poly(butylene succinate) (PBS), poly(butylene succinate adipate) (PBSA), poly(butylene succinate lactate)
(PBSL), poly(butylene adipate terephthalate) (PBAT) and poly(ethylene succinate) (PES) was studied using six kinds of lipases in citrate buffer solution (pH 3-6),
phosphate buffer solution (pH 6-8) and glycine-NaOH buffer solution (pH 9-10), respectively. In a 50-mL sample tube, the lipase was dissolved in each buffer at
5 U/mg polymer. The optimal pH of lipase on enzymatic degradation test was 4 for lipase A, 6 for lipase AK and PS and 7 for lipase CA, F and MML,
respectively. Lipase AK, CA and PS were able to degrade specific polyester (PBSA and PES) in the comparatively large pH range. PBSA and PES was easy to
be degraded by the used lipase.
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Table 1. Properties of biodegradable polyester.s

Polymer ~ My/10*® My /M,® T,  -AH,?  T,?
°C Jig °C
PBS 13.2 1.68 111.8 129.3 -31.2
PBSA 6.4 1.72 96.7 85.6 -41.2
PBSL 7.8 2.45 106.8 80.9 -30.3
43.3.
PBAT 44 2.33 28.2 -313
123.8
PES 9.4 3.40 94.6 69.9 -6.8
a) Determined by GPC. b) Determined by DSC.
Table 2. Lipases used in enzymatic degradation.
Lipase Source Company Activity
(U/mg)
A Aspergillus niger Amano 60
AK Pseudomonas fluorescens Amano 25
CA Candida antarctica SIGMA 10
F Rhizopus sp. Amano 150
MML Mucor minehei SIGMA 4307
PS Burkholderia cepacia Amano 30
Amano: Amano Enzyme inc., SIGMA: SIGMA-ALDRICH,

Wako: Wako Pure Chemical Industries, Ltd.



2-2. BERFOEDEDRE
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KRR RIS E 2 V. THNMR JIEIC L 0 ikE L=,

2-3. BEBBRORAE
2-3-1. U TUBBRERBROFRE
ARFEBRTHEN L7 50mM 2 = U EREEETK (pH 3.0~6.0)
HEUTFTO X I LT LE, 7= (CHO, -
2H,0=210.14) #% 5.2533 g #HFE L. 500 ml D1 A > & fkic
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Fig. 1 Effect of pH on enzymatic degradation of biodegradable
polyester by lipase A.
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Fig. 2 Effect of pH on enzymatic degradation of biodegradable
polyester by lipase AK.
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ZEPL U N—ECALRESEOHEEBLTCND ENZ D,
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Fig. 3 Effect of pH on enzymatic degradation of biodegradable
polyester by lipase CA.
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Fig. 4 Effect of pH on enzymatic degradation of biodegradable
polyester by lipase F.
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Fig. 5 Effect of pH on enzymatic degradation of biodegradable
polyester by lipase MML.
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Fig. 6 Effect of pH on enzymatic degradation of biodegradable
polyester by lipase PS.
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