00000 Ralstoniaeutrophal 00 0O 0O 00O OPHBO OO
Oooooood

E-mail: 9318475@mail.dyu.edu.tw

g
gboobgoobobboboobgoobooboobooooboobooboobuoobooboboobooboon
O OOO000O0OCO0000O000DO0OO000DOCOO00 000D COOO0ODOOOOPHBO polyhydroxybutyrateD O OO
OO0O0ORalstoniaeutropha0 OO0 OO OO0ODOCOOOODO ODOCOOO26030030 000000000000 000ODOO
PHBOOOOOUODOOOUOUOODOOOUOODOOOOODOOOBOUOOOOPHBOOOOOODODOO.09¢/LONIODO0O
OO0 0000o0oboOoooPHBOODOODOO260000000O00.20gPHB/gGIucosel D0 OO ODOOOOODOO26000
O00O0b0DbOO0b00oO0oboalsg/LOND OO O30 IDOO0OO0ODOODOO O0OODoas7g/LONODODOOO300O0
oo0odoO0obo0oo0oooOobOool09y/LUOND D30 Ooboooobobooobooboooobobo oboooo
O0000O00O000O0b0oU00O0DO0obO0o0ooOO0 0obOobO0OO0bDOobODOOno.30280.2335000.19180 0.1213 h-10
O0000000000D=0.1213h-100PHBOOODOONO 00.028¢/LONO0O0O0ODOOOOD=0.23350-1000

OO0 00000.067g9/L0 hO

000 :PHB; Ralstoniaeutrophus ; 00 ;0000 ;000 ;00000 ;0000

HRE
OO0 OOODO e OO0 OO0 OOO e nmoooao
............................................. VOOOD e VO O e VO O
................................................. VIO OO ivvevevesesevererennnn X O O O e XVi 0 0 0 O
............................................. xviilOOO OO0 v . 00 OO0 OO0 w3220 00 0
I 322000000000 00 ieinieninnnns 4221 0000000000 ... 4222
O000000 e, 5223000000 i, 522400000 wveveieeirereiereeenns 622500
....................................... 623000000 i 7231000000 viviveveeeennnn82.320 00000
............................... 9240 0000000DOOOO ek 1424100000000 i 14 24111
BurdonO O OO .ooveveveevieeienne, 17241200000 i 17242PHAOOOOO0O0OODO e, 182.4.3
PHAOOOODOODO e, 212500 0PHASO OO eiieieicieeeieene 242510000 i, 2425.2
O00000 e 242521000 i, 25252200000 e, 252523000
................................ 262524000 .eeeveeveeeenennnn29 2525000 0000000 .................29253 0000000
O e 322531000000 i, 322532000000 wieiiireieeene, 3325330000000
OO0 e, 332540000000 i, 352550000000 e, 32560000000
............................ 3626 0000 evcevieieiiiieeee38 2610 00 iecceeeeeveenn,382.6,1.1 0 0 0 0
.............................. 3926.1200000 .39 26130 000000000 .............3926.1.4 00
.................................. 402620000 ekl A0 27 PHASO O O .. 402,710 000 0 0 O
............................ 402720000000 41280000 i) 22000 OO OO0
.................................. 43310000 wiiiiiivieeveeeeeen.n433.2.120 00 0 433120 0 0 0
.................................. 44313000 w46 320 000 e 46 330 00 0 0 O O
................................ 48331000000 w48 3.3.20 0 cvvvveveveveveevenn48 3.3.3 0. 0 0
.................................... 5033400000 wvviviivivininnn5034 0000 ivvccvevvvveeeeeennn,523.410 00000 0
............................ 5234200000PHACOODOO ..er.er...5534300 0 cvevecvvevveveeviveeeenn.553.4.4 0 0 O
.................................... 5734500 v 58 346 O 0 cevcvvevvviveevennn.,59 347 0 0 O PHBO O O
......................... 6034710000 wviviviieneeen60 34720 000 eevvvevveeveeenenn...60 3.4.7.3 PHBO O O
........................... 61000 00000 w6341 000000 wiviiieieeeenn,634.1.10 000000
O e 634120 00000000 iriienieennn. 654.2 0 0 0 0 O 0O Ralstonia eutrophall 0 O O PHB .....68
4212600000000 e 694.223000000000 wevviveerereee. 74423300000000
........................ 7942400000000000000 .........84430 0000000000 ...ceeeeveeee.....88 4.3.1 260



O000D000000 97440000000 i 101441 00000000000000

............. 1024420 0000000000000 ........1054500 00000 wvvvvvvvveeen) 111000 OO OO O
................................. 1145100 (i 11452 0 0 e, 11500 0 O
........................................... L1700 o000 123

gogn

0000 10000000019920000000000000000000 2000000002000 0000000O0ODO0O0O0O0O
0000000 30000002000000000000000000000040000000199900000000000000
00000 http://www.epa.gov.tw/news/en881123.htm0 5.0 00 00000000 0O20020 0000000000 OOOODOOOO
0000 6000019700000000000000D0D00O0O0:41-560 700001980 00000000000 0O00O0OOO
O00000000D0207-2120 800000000000 0O200100000000000000000009(2):163-1750 9.000
g0020 000000000OPHBVOOOOODODOODODOOOOOD l0.00000D0DOW20000000000000000T
O00000000039(2):3-180 11.000020010 0000000000000 O137:28-400 12000020000 0000000
00000014(10):81-840 13.0 0000000000 MDO20020 000 00O O KineosphaeralimosaD OPHBO OO OO OO OOO
O0000000000000 140000191000000:0000000000022:771-7780 15.0000200100000

O Alcaligenes eutrophusD OPHBVO OO0 0000000000000 DOOO0 16.0000000000002000000000000
000000000 17.000 019980 O O Alcaligenes eutrophusd O poly- -hydroxy- butyricacid0d OO0 OO0 DO0OOO0OO0OOOO0OO
00000000 1800001930 0000000000000000 19.0000000000002002000000000000
0000000000000 016(11):43-530 20000 00000000000000O0O0O0O2002000000000PHACOOO
0000000ONSC-90-2621-2-032-002-0 00 00000000000 ODOD 21000019980 000000000000 0O0O0O
O00000000000000000 2200000019900 00 0000000 Applied Industrial Microbiology 4th Ed.0 0 O O
000000000 23.Bailey, J. E. (1991) Towards a science of metabolic engineering, Science, 252: 1668-1675. 24.Brauegg, G., B. Sonnleitner
and R. M. Lafferty (1978) A Rapid Gas Chromatoraphic Method for the Determination of Poly-f3 -hydroxybutyric acid in Microbial Biomass,
European Journal of Applied Microbiology and Biotechnology, 6: 39-37. 25.Burdon, K. L., J. C. Stokes and C. E. Kimbrouge (1942) Studies of
The Common Aerobic Spore-Forming Bacilli, 1. Staining for Fat with Sudan Black B-Safranin, Journal of Bacteriology, 43: 717-724. 26.Chen, Y.,
J. Chen, C. Yu, G. Du and S. Lun (1999) Recovery of poly-3-hydroxybutyrate from Alcaligenes eutrophus by surfactant(] chelate aqueous system,
Process Biochemistry, 34: 153-157. 27.Clesceri, L. S., A. E. Greenberg and A. D. Eaton Ed. (2001) Standard Methods for the Examination of
Water and Wastwater, pp. 409-421, American Public Health Association, Washington, D. C. 28.Curley, J. M., R. W. Lenz, Fuller, R. Clinton,
Browne, Sheila Ewing and Gabriel, Chelvanaya B. (1997) 13C n.m.r. spectroscopy in living cells of Pseudomonas oleovorans, Polymer, 38:
5313-5319. 29.de Koning, G. J. M. and B. Witholt (1997) A process for the recovery of poly(hydroxyalkanoates) from Pseudomonads Part 1:
Solubilization, Bioprocess Engineering, 17: 7-13. 30.de Koning, G. J. M., M. Kellerhals, C. van Meurs and B. Witholt (1997) A process for the
recovery of poly(hydroxyalkanoates) from Pseudomonads Part 2: Process development and Engineering, Bioprocess Engineering, 17: 15-21. 31.Doi,
Y., M. Kunioka, Y. Nakamura and K. Soga (1986) Nuclear magnetic resonance studies on poly(B -hydroxybutyrate) and a copolymer of

B -hydroxybutyrate and 3 -hydroxyvalerate isolated from Alcaligenes eutrophus H16, Macromolecules, 19: 2860-2864. 32.Du, G. C., J. Yuand S.
Lun (2001) Feeding strategy of propionic acid for production of poly(3-hydroxybutyrate-co-3-hydroxyvalerate) with Ralstonia eutropha,
Biochemical Engineering Journal, 8: 103-110. 33.Gorenflo, V., A. Steinbuchel, S. Marose, M. Rieseberg and T. Scheper (1999) Quantification of
bacterial polyhydroxyalkanoic acids by Nile red staining, Applied Microbiology and Biotechnology, 51: 765-772. 34.Haywood, G. W., A. J.
Anderson, L. Chu and E. A. Dawes (1988) Characterization of two 3-ketothiolases possessing differing substrate specificities in the
polyhydroxy-alkanoate synthesizing organism Alcaligenes eutrophus, FEMS Microbiology Letters, 52: 91-96. 35.Houmiel, K. L., S. Slater, D.
Broyles, L. Casagrande, K. Gonzalez, T. A. Mitsky and S. E. Reiser (1999) Poly(hydroxybutyrate) production in oilseed leucoplasts of Brassica
napus, Planta, 209: 547-550. 36.Huisman, L. A. (1982) Isolation and identification of the reserve material of Bacillus megaterium, In: Sourcebook
of experiments for the teaching of microbiology, pp. 233-241, S. B. Primrose and A. C. Wardlaw Ed., Academic Press, London. 37.James, S., R.
Legge and H. Budman (2002) Comparative study of black-box and hybrid estimation methods in fed-batch fermentation, Journal of Process
Control, 12: 113-121. 38.Jan, S., C. Roblot, J. Courtois, B. Courtois, J. N. Barbotin and J. P. Seguin (1996) 1H NMR spectroscopic determination
of poly 3-hydroxybutyrate extracted from microbial biomass, Enzyme and Microbial Technology, 18: 195-201. 39.Kacser, H. and J. A. Burns
(1973) The control of flux, Symposia of the Society for Experimental Biology, 27: 65-104. 40.Kim, Y. B. and R. W. Lenz (2001) Polyesters from
Microorganisms, Advances in Biochemical Engineering/Biotechnology, 71: 51-79. 41.Lafferty, R. M., B. Korstko and W. Korsatko (1988)
Microbial production of poly(B -hydroxybutyric acid), In: Biotechnology, 6: 135-176, H. J. Rehm and G. Reed Ed., Verlagsgesellschaft, Weinheim,
Germany. 42.Leaf, T. A. and F. Srienc (1998) Metabolic Modeling of Polyhydroxybutyrate Biosynthesis, Biotechnology and Bioengineering, 57:
557-570. 43.Lee, 1. Y., G. Y. Choi, G. J. Kim, S. W. Nam, Y. C. Shin, H. N. Chang and Y. H. Park (1994) Optimization of fed-batch formentation
for production of poly-f3 -hydroxy-butyrate in Alcaligenes eutrophus, World Journal of Microbiology and Biotechnology, 4: 146-156. 44.Lee, S. Y.
(1996) Bacterial Polyhydroxyalkanoates, Biotechnology and Bioengineering, 49: 1-14. 45.Lemoigne, M. (1925) Etudes sur lautolyse microbie



acidification par formation dacide 3 -oxybutyrique, Annales de L’ Institut Pasteur (Paris), Microbiology, 39: 144-146. 46.Mckee, T. and J. R.
Mckee (2003) Biochemistry: The Molecular Basis of Life, 3rd Ed., McGraw-Hill Co., Inc., New York. 47.MEROPSO the Protease Database (2003)
http://merops.sanger.ac.uk/speccards/peptidase/SP000854.htm. 48.Monod, J. (1949) The growth of bacterial cultures, Annual Review of
Microbiology, 3: 371-394. 49.0stle, A. and J. G. Holt (1982) Nile Blue A as a Fluorescent Stain for Poly-3 -Hydroxybutyrate, Applied and
Environment Microbiology, 44: 238-241. 50.Peoples, O. P. and A. J. Sinskey (1989a) Poly-f3 -hydroxybutyrate biosynthesis in Alcaligenes
eutrophus H16: identification and characterization of PHB polymerase gene (phbC), The Journal of Biological Chemistry, 264: 15293-15297.
51.Peoples, O. P. and A. J. Sinskey (1989b) Poly-f3 -hydroxybutyrate biosynthesis in Alcaligenes eutrophus H16: characterization of the genes
encoding B -ketothiolase and acetoacetyl-CoA reductase, The Journal of Biological Chemistry, 264: 15298-15303. 52.Poirier, Y., D. Dennis, K.
Klomparens, C. Nawrath and C. Somerville (1992) Prespectives on the production of polyhydroxyalkanoates in plants, FEMS Microbiology
Letters, 103: 237-246. 53.Preusting, H., R. V. Houten and A. Hoefs (1993) High Cell Density Cultivation of Pseudomonas oleovorans: Growth and
Production of Poly(3-hydroxyalkanoates) in Two-Liquid Phase Batch and Fed-Batch Systems, Biotechnology and Bioengineering, 41: 550-556.
54.Riesenberg, D. and R. Guthke (1999) High-cell-density cultivation of microorganisms, Applied Microbiology and Biotechnology, 51: 422-430.
55.Riis, V. and W. Mai (1988) Gas chromatographic determination of poly-B -hydroxybutyric acid in microbial biomass after hydrochloric acid
propanolysis, Journal of Chromatography, 445: 285-289. 56.Schubert, P., A. Steinbuchel and H. G. Schlegel (1988) Cloning of the Alcaligenes
eutrophus Genes for Synthesis of Poly-f3 -Hydroxybutyric Acid (PHB) and Synthesis of PHB in Escherichia coli, Journal of Bacteriology, 170:
5837-5847. 57.Shi, H., M. Shiraishi and K. Shimizu (1997) Metabolic Flux Analysis for Biosynthesis of Poly(3 -Hydroxybutyric Acid) in
Alcaligenes eutrophus from Various Carbon Sources, Journal of Fermentation and Bioengineering, 84: 579-587. 58.Shimizu, H., S. Tamura, S.
Shioya and K. Suga (1993) Kinetic study of poly-D-(-)-3-hydroxybutyric acid (PHB) production and its molecular distribution control in a fed-batch
culture of Alcaligenes eutrophus, Journal of Fermentation and Bioengineering, 76: 465-469. 59.Slater S. C., W. H. Voige and D. E. Dennis (1988)
Cloning and Expression in Escherichia coli of the Alcaligenes eutrophus H16 Poly-B -Hydroxybutyrate Biosynthetic Pathway, Journal of
Bacteriology, 170: 4431-4436. 60.Slater S., K. L. Houmiel, M. Tran, T. A. Mitsky, N. B. Taylor, S. R. Padgette and K. J. Gruys (1998) Multiple

B -ketothiolases mediate poly (B -hydroxyalkanoate) copolymer synthesis in Ralstonia eutropha, Journal of Bacteriology, 180: 1979-1987. 61.Slater,
S., T. A. Mitsky, K. L. Houmiel, M. Hao, S. E. Reiser, N. B. Taylor, M. Tran, S. R. Padgette, G. Kishore and K. J. Gruys (1999) Metabolic
engineering of Arabidopsis and Brassica for poly(3-hydroxybutyrate-co-3-hydroxyvalerate) copolymer production, Nature Biotechnology, 17:
1011-1016. 62.Taguchi, K., T. Tsuge, K. Matsumoto, S. Nakae, S. Taguchi and Y. Doi (2001) Investigation of metabolic pathways for biopolyester
production, RIKEN Review: Focused on Ecomolecular Science Research, 42: 71-74. 63.Wong, H. H., van Weegen R. J., Choi J., Lee S. Y. and
Middelberg A. P. J. (1999) Metabolic analysis of poly(3-hydroxybutrate) production by recombinant Escherichia coli, Journal of Microbiology and
biotechnology, 9: 593-603. 64.van Wegen, R., J., S. Y. Lee and A. P. J. Middelberg (2001) Metabolic and Kinetic Analysis of
Poly(3-Hydroxybutyrate) Production by Recombinant Escherichia coli, Biotechnology and Bioengineering, 74: 69-80.



