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Poly(&-caprolactone)(PCL) can form srong hydrogen-bonding complex with (+)-catechin. The existence of
strong inter-asociation between PCL and catechin greetly affects the therma and mechanicd properties of the
complexes. Two kinds of ided forms for associated catechin molecules were given. It was suggested that
difference in mohbility of catechin molecules leads to the different behavior of segregetion from PCL lamellae.

B-02
Bacterial Poly(3-hydroxybutyrate-co-3-hydr oxyhexanoate)s:
Comonomer Compositional Digtribution and Thermal Properties
__ lidanFeng, Takumi Watanabe, Yi Wang| Tomoyasu Kichise* Takeshi Fukuchi ®
Guo-Qiang Chen Y oshiharu Doi *" Y oshio Inoue* '
T Department of Biomolecular Engineering, Tokyo Ingtitute of Technology, Nagatsuta 4259, Midori-ku, Y okohama
226-8501, Japan
Td: +81-045-924-5794, Fax: +81-045-924-5827, e-mail: yinoue@bio.titech.ac.jp
* Polymer chemistry Laboratory, RIKEN Ingtitute, 2-1 Hirosawa, Wako -shi, Saitama 351-0198, Japan
$ Takasago Research Laboratories, Kaneka Corporation, Takasago, Hyogo 678-8688 Japan
# Department of Biological Science & Biotechnology, Tsinghua University, Beijing 100084, China

The bacterid poly(3-hydroxybutyrate-co-3-hydroxyhexanoate) [P(3HB-co-3HH)] can be comonomer
compogtiondly fractionated into severd fractions by chloroform/n-heptane solvent/nontsolvent system.
Results of DSC measurements show that the melting behavior of P(3HB-co-3HH) fractions with different
3HH unit content are remarkably different from that of as-produced origind P(3HB-co-3HH).

B-03
Polymerization and Char acterization of Poly(e -caprolactone)
Using Yttrium Triflate
Yi Wang, Shun-yaOnozawa, and Masao Kunioka*
Nationa Ingtitute of Advanced Industrial Science and Technology,
Higashi 1-1-1, Tsukuba, Ibaraki, 305-8565 Japan
0298-61-4584 Fax:0298-61-4511 E-mail: yi-wang@aist.go.jp

The ring-opening polymerization of € -cgprolactone (CL) has been initigied by yttrium triflate
(trifluoromethanesulfonate) in air using smple glass vids at 60 °C without desiccation steps and dirring. The
Mnand Mw/Mn of the obtained poly(e -caprolactone) (PCL) was 5,000-12,000 and about 1.2, respectively.
Direct molding method during polymerization of PCL a 40 °C by yttrium triflate was developed. It was



found that this direct molding PCL (Mn = 2,000, Mw/Mn = 3.07) was biodegraded very dowly in abuffer (pH
7.0) with alipase produced by Rnhizoupusarrhizus.
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Composite samples conggting of poly(e -cgprolactone) (PCL) and cdlulose fibers (CF) were prepared by the
directly molding method. Monomer solution was mixed with yttrium triflate and 2-propanol. CF was added to
the mixture and put into the syringe. The syringe was heated at 60°C for 48 hrs. After cooling, the sample was
removed from the syringe and cut into a column shagpe specimen. The mechanica properties were measured
by the compression test using the above specimen. The modulus and strength of composite samples are greeter
than those of PCL samples without CF.
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The effects of catechin on the properties of isotactic poly[(R)-3-hydroxybutyrate] (i-PHB) and
highly-syndiotactic poly[(R,S)-3-hydroxyhutyrate] (sPHB) were investigated by differentid scanning
cdorimetry and Fourier trandform infrared. The miscibility and intermolecular hydrogertbonding between
PHB and catechin were observed. The effect of different sereochemica structures of + and sPHB on the
PHB-catechin interaction was discussed.
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Unnaurd type paly[(RS-3-hydroxybutanoate]s [P(3HB)g were tranfamed into a reective cydic 3HB
oligomer in an organic solvent passing through a column packed with immobilized Candida antarctica lipase.
The obtained cydlic oligomer was reedily polymerized by lipase and conventiond chemica caayst.

B-07

CHEMOENZYMATIC SYNTHES SOF GLYCO-CONJUGATE POLYMER
Y oshiko Miura*, Takayasu Ikeda, Natsuko Wada, Hajime Sato,
Daisuke Koketsu and Kazukiyo K obayashi
Department of Molecular Design and Engineering, Graduate School of Engineering,
Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8603, Japan

We invedigated the enzymatic converson of biomass into biofunctiond maerids Enzyme-catdyzed
transesterifications of sugars were achieved with high regiosdectivity and yield, and the resulting sugar  vinyl
eders were polymerized by a radicd initigtor. Based on the glycocluster effect, the glyco
conjugeate-conjugate polymers showed specific high affinity with lectins.
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Thermd degradation behavior of wel-known biodegradable polymers, poly(3-hydroxybutyraie) (PHB) and
poly(3&-caprolactone) (PCL), was andyzed by the Smulation methods. As a result, an interesting accdleration
effect of Ca compound wasindicated.
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Poly(L-lactic acid) {Poly(L-lactide), PLLA} can be produced from renewable sources, such as corn, potato,
and other agriculture products. Among the biodegradable polymers, PLLA has many good properties,
including mechanicad drength, trangoarency, and hydrolyzablity. Thus the potentid of PLLA and related
copolymers now aitracts many aitentions. PLLA is genedly prepared through the ring opening
polymerization of L-lactide, while the pyrolysis of PLLA mainly resultsin the regeneration of L-lactide.
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Poly(L-lectide) [poly(L-lactic acid), PLLA] is a wel known biodegradable polymer. It is traditiondly
employed in bio-medicd, pharmaceutical, and environmenta gpplications. Recently, because of its good
properties, such as mechanica strength, transearency, and compostability, the PLLA and related copolymers
atract many attentions as apromising aternative of the conventiona petroleumbased commodity resins.
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Poly[(R)-3-hydroxydkanoaies (PHAS) are very promisng baecterid polyesters that provide a range of
biodegradable, thermoplagtics and dadticity with useful properties. One of naturd PHA producing bacteria,
Aeromonas caviae FA440 is capable of synthesizing copolymer conasting of 3-hydroxyakanote unitswith C4
to C7".
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Synthetic cis- and trans-1,4-polyisoprenes were treated with enzyme/mediator system in which a low
molecular subgrate is activated by catdyss of enzyme to atack polymer. In this system, the low molecular
compound mediate cataytic reaction of enzymes and degradation of polymer and thus we cdl it ‘mediator’.
Two enzymemediator systems, (1) Horseradish peroxidase/1-hydroxy- benzotriazole (HRP/1-HBT) and (2)
lipoxygenase/linoleic acid were used for degrachtion of cis-1,4-polyisoprene and trans-1,4-polyisoprene. The
resulted polymers were andyzed by GPC showing sgnificant depolymerizationin al case.
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Poly(aspartic acid) (PAA), which belongs to weater-soluble and biodegradable polymers, has been extensvely
dudied. PAA is composed of bamide (70%) and aamide units (30%). The digribution of & and bamide
unitsisrandom in the PAA sequence.
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Crygdline/noncrystdline nano-structures of hodegradable poly(butylene adipate-co-butylene terephthdate)s
with different comonomer composition have been characterized by olid-state *C NMR. The obtained
results give a clue to design good materias with gppropriate biodegradability and mechanica property.
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Poly(ethylene terephthdate) (PET) is one of the most widdy spread engineering plastics, which causes serious
environmental problems, such as dry up of naturd resources, waste matters, and globd warming. Recently,
we have found and succeeded to isolate severd microorganisms that degrade and assmilate PET. In this
paper, the degradation mechanism was investigaed by scanning dectron micrograph and various
spectroscopic measurementsand the endo-type hydrolysis of ester linkage by certain enzymes were proposed.

B-16
Polyhydroxyalkanoate (PHA) biosynthesis from Waste Oil
Kagotani Kumi?, Ikuo Taniguch', Masatoshi Miyamoto®, Kenji Kimura?, Y asumi Nishikawa’, Sadanobu Kunimats.?, and
Y oshiharu Kimurat, *Department of Polymer Science and Engineering, Kyoto Institute of Technology, Matsugasaki,
Sakyo-ku, Kyoto 606-8585 Japan, 2Ten Mates Inc., Inaba 1-1-1, Higashiosaka, Osaka 578-0925, Japan
Td: +81-75-724-7802, Fax: +81-75-712-3956, e-mail: ikuot@ipc.kit.ac.jp

Biosynthess of polyhydroxybutylate (PHB) by Pseudomonas oleovorans, Pseudomonas putida, and
Ralstonia eutropha from waste plant oil was investigated. Under nitrogentlimited condition, each bacterium
accumulated PHB, and R eutropha showed the highest activity in biosynthess. Various wagte plant oils
were assmilated and converted to PHB, and the yied was approximately 65 % of the bacterid cell dry weight.
The molar masses of the obtained polyesters were rdatively constant and ranged from 2.3t0 5.5 0 10° g/mol.
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Polyglactin was successfully synthesized by the met/solid polycondensation of a mixture of glycolic acid
(GA) and L-lactic acid (LA) using methanesulfonic acid asthe catayst. At firdt, a solid oligocondensate was
prepared by mdt-polycondensation at 190 °C with a GA to LA monomer ratio of 90/10. It was mechanicaly
crushed into particles with various sizes (150~180, 180~212, 212~250, 250~300 and 300~355 [Om) and
subjected to solid-state post-paycondensation at 170 °C for 10- 20 h. The polyglactin findly obtained from
the partides of 212 ~ 250 [0 m was colorless solid whase number-average molecular weight resched 57,000 Da
This process can afford afacile route to large-scde synthesis of polyglactin with high molecular weight.
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New graft polymers were synthesized by the lipase-catatlyzed graft polymerization of [1-cgprolactone ((1-CL)
or [-butyrolactone (J-BL) onto chitin and chitosan. The reactivities of the natura polymers and lactones were
found to be: chitosan > chitin; [0-CL > -BL >> [1-BL (no reection).
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Methanotroph Methylosinustrichosporium OB3b contains methane monooxygenase (MMO) which catdyses

methane hydroxylation as follows.
CH4A+02+2H++2- - CH3OH+H20

Methanal production with M. trichasporium OB3b has been established by inhibiting further metabolism of
methanal. In the reaction system, reducing power is required because the redox  cyde is dso inhibited in the
bacterium. In this study, the effect of acetate and lactate, which are  easily synthesized by fermentation, on
MMO activity in M. trichosporium OB3b was examined.



