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5 Fig. Sketch of microbial synthesis and typical biodegradable polyester produced 3]
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Table .Gomposition of mineral medium in two-step fermentation.
Propose 15t step. 2" step Microelement solution
Firstst Delftia acidovorans (IFO13582)
ststep Carbon sources: n-butyric acid
> P Chzapg, " multiplication P (NH,),50, 59 NaHPO,12H,0 7169 CoCl,6H,0 217 mg
carbon source ion: 26°
A &Y A (}gH~ 78 o =, Fetmeniations26aaciplizog2h Meast extract 59 KH,PO, 2659 FeCly6H,0 16.2mg
Za Cte x Oy y Second-step
Delftia acidovorans biosynthesis Yeast extract 10g MgSO,7H,0 029 CaCl;2H,0 7.8mg
e Wide P(3HB-co-4HB)
{ ) composition Polypeptone 10g (NH,),SO, 0.1g NiCl,6H,0 118 mg
distribution Biodegradable polymer Extraction &
Fractionation H,0 1L CaCl,2H,0 1.0g GCrCly6H,0 135 mg
# Biosynthesis & Fractionation PaHe) Citrate 509 CuSO,5H,0 156 mg
# Physical properties & Enzymatic degradation B(3HB:co4HB) Microelement solution 1ml 0.1N-HCI 1L
* of Enzymatic & C Lz el H,0 1L
4 Analysis Fig. The fermentation apparatus used inthis study. 5 s R e A
30 I 100 Table . Optimum condition of fermentation by D. acidovorans.
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Fig. 3 Dependence of polyester content and 4HB fraction in copolymer on cultivation 8
Fig. 1H-NMR spectrum of P(3HB-co-65 mol% 4HB). 7 time by D. acidovorans. 9
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> Using sodium p-styrene sulfonate (SSS) and acrylic acid (AAc), and hydrophobic monomers, =4 525
such as styrene (St) and methyl acrylate (MAAc) with 60Co 7 -rays (dose rate = 10 kGy/h) at 10 é 30 ‘E’
KGy in the glass. Easf % 20
5 20 <
> Acrylic acid (AAc) was grafted onto the PHB powder with 20 wi% (&), 30 wt% (O), and 2 15 | S 15
50 wi% (@) monomer solutions at 10 KGy. 2 8
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>Figure 4 plots the relationship between the reaction time and degree of grafting (Xg). The Xg of / 5
PHB increased with the reaction time on the grafted PHB powder for each concentrations of 0 & S H
monomer solution. Moreover, the monomer concentration affected the degree of grafting. 0 1 2 3 4 0
Time (h) 0 1 2 3
Time (h)
10 Figure 4: Relationship between reaction time and degree of grafting (Xg). monomer concentration: Figure 5: Relationship between reaction time and degree of grafiing (Xg). >
(&) 20 Wit AAc solution, (O) : 30 wi% AAc solution, (@) 50 wis AAc solution. 1 monomer concentration: (#): 100wt St (O):0.5 M SSS: (@): 10 wisk MAAG: and (O):30 wi%e Adc. 12
Sample Xg(%) Tm(C) Sample Xg(%) Tm('C)
PHE 0 1726 = o T Q@ The fermentation conditions to obtain the highest polymer content at the
two-step fermentation by D. acidovorans were examined by changing the
PHB-g-SSS 30 1726 PHB-g-St 36 1718 concentration of carbon source, pH and incubation temperature or time. The
82 1723 108 17117 result of the most optimum condition decided experimentally was as follows:
228 1722
297 1706 oH 2
PHB-g-AAc 35 1728 PHB-g-MAAc 35 1722 Incubation temperature (* C) 26
6.9 173.1 18 171.8 Incubation time (h) 72
19.5 1732
304 171.1 Concentration of carbon source (g 1) 10
Grafting ratio and thermal properties of various PHB grafted monomer. rifiiy i ANt iHesdl atopories af Jafivas PHB Galied moomes: Where the highest polymer content was around 13% per dry cell weight.
(SSS and AAc) (St and MAAC)
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>1t’s possible to use this method of radiation induced graft polymerization onto PHB [1]Wen-Chuan Hsieh*, Chih-Pong Chang, Yuki Wada, and Hao Ku. Journal of Polymer
% powder. Research (Submitted), 2008.01
Syllis gfatling O {Vin Gimoromets foithe, EHB/nopeaincreniet it he ionoier [2]H.Mitomo,W.-C.Hsieh K Nishiwaki K Kasuya and Y.Doi. Polymer 42 3455-3461
concentration and reaction time. The degree of grafting (Xg) onto the PHB by these various
monomers decreased in the order St. SSS, MAAG, and AAc. 00L)
e E > Further ,we can rise the biocompatibility of PHB powder by this way. we will take [3]Wing-Hin Lee,Mohd N.-M. Azizan, Kumar Sudesh. Polymer Degradation and
citoson carrangene , alginate and gelatin to radiation induced graft polymerization. 84.129-134 (2004)
>The thermal properties of the PHB-g-St, PHB-g-SSS, PHB-g-MAAc and PHB-g-AAc films ’2‘][: t‘ !,""f"""‘:h;' el B'“""“"‘l"“l;,zﬁt'zzjfz‘2“““’
were very similar. A comparison of the enzymatic degradability of the pair of PHB-g-St S e = i e ‘[ 6}H S o
2 PHB.5.55S films with the pair of PHB.g-MA Ac and PHB.5.AA¢ flms demonsirated >In order to make it possible that biomaterial use in human , we are researching now an S. Yoshimoto etc Biomaterials, 12,2077,(2003
that the presence of hydrophilic groups in the grafting chains affected the enzymatic s Lexpettinent IR I Bl st B iomiedaliy
degradability of the grafted PHB ﬁlm; e [8]A. Persidis Nat Biotechnol,17,508-510(1999).
2 R [91G. Chen, T. Ushida,and T. Tateshi, J. Biomed Mater Res.51,273-279(2000).
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>The grafting of various monomers onto the PHB powder increased with reaction time. [11]8h5THE. 303, THIIRIEK-ITISEH & 20065127
Th (215 KRBTSR 9~ 12,1924 107
e degree of grafting (Xg) onto the PHB by these various monomers followed the order (31 EHEL B BE00s 51 A 421 1
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