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Figure 1. The general PHA structure and name achievement.
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PHA inclusion associated proteins
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NN 4 dnYAUL PHA granule eluisad
Figure 4. PHA inclusion coated by monolayer phospholipids membrane.
1 : Sudesh et al., (2000)
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NN 5 qa3In53a319amauniives poly (3-hydroxybutyrate-co-3-hydroxyvalerate)
Figure 5. The general chemical structure of poly (3-hydroxybutyrate-co-3-

hydroxyvalerate).

111 : Lenz and Marchessault (2003)
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Figure 6. The relationship pathway of PHB and PHBV biosynthesis.

7117 : Eschenlauer et al., 1996
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Figure 7. The achievement of propinyl-CoA from L-threonine.

111 : Eschenlauer e al., 1996
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M99 1 AuantiAved PHBV LAz woaos a1
Table 1. Physical property of PHBV and other polymer.
Notched Izod
Melting Young’s Tensile
Elongation to impact
Polymer point modulus strength
° break (%) strength  (J
O (GPA) (Mpa) B
m )
P (3HB) 179 3.5 40 5 50
P (3HB-co-3HV)'
3 mol % 3HV 170 29 38 - 60
9 mol % 3HV 162 1.9 37 - 95
14 mol% 3HV 150 1.5 35 - 120
20 mol% 3HV 145 1.2 32 - 200
25 mol% 3HV 137 0.7 30 - 400
P (3HB-co-4HB)
3 mol % 4HB 166 - 28 45 -
10 mol% 4HB 159 - 24 242 -
16 mol % 4HB - - 26 444 -
64 mol % 4HB 50 30 17 591 -
90 mol % 4HB 50 100 65 1080 -
P (4HB)" 53 149 104 1000 -
P (3HHx-co3HO)’ 61 - 10 300 -
Polypropylene 170 1.7 34.5 400 45
Polyethylene
262 22 56 7300 3400
Terephthalate
Polystyrene 110 3.1 50 - 21

* Poly (3-hydroxybutyrate-co-3-hydroxyvalerate) *Data not available

“Poly (3-hydroxybutyrate-co-4-hydroxybutyrate) ¢ Poly(4-hydroxybutyrate)

“Poly (3-hydroxyhexanoate-co-3-hydroxyoctanoate)

TR Hocking and Marchessault (1994)
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csy A 3’ I U 4 ' di’ a Y
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1 di’ a Y dg‘ 1
nuI¥enan PHB launiuilsyana 5
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Y
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16

Tuvaig recombinant Escherichia coli @1oWu§ CGSC 4401 annsonan PHB 1A168 g/ Ti

f11 PHB content Q’Qﬁﬂ 87 % uazif1 PHB productivity (11U 4.6 g PHB/I/h (Ahn et al., 2001)

Y
wennniinonuInaunidlunquuuaiiSonaansatanan  awnsonan

PHB tiloiasa¥ely MRS broth tag Elliker broth 1a8 Lactobacillus sp. aunsanan’ld 6.6-

4 [ g‘ % 4 1
35.8% aeunuiiviinadude  Tuvaeh  Lactococcus sp., Pediococcus sp., Uy

Streptococcus sp. ANTOHAA IR 9.0-20.9, 1.1-8.0 1AL6.8-17.2 % MU A uaasaaluaisai

2
A3 190N 2 meutvesnuaiiGenannsauananluana Lactococcus sp., Pediococcus sp.
LA Streptococcus sp. Nnan PHB
Table 2. PHB production from lactic acid bacterial strain of Lactococcus sp., Pediococcus
sp.and Streptococcus sp.
Bacteria Cell dry weight (g 1) PHB® (g 1) Yield of PHB (%)
L lactis Al 230£0.34 0.48£0.03 209
L lactis subsp.diacetylactis A2 0.96+0.00 0.01£0.00 9.1
L cremoris A3 2781030 0.51£0.04 18.5
P. halophilus B1 266£0.12 0.11£0.03 54
P. halophitus B2 262050 0.02£0.02 11
P. halophifus B3 2371001 0.12+0.04 5l
P. halophilus B4 180+0.16 0.08£0.07 49
P. halophilus BS 197£0,19 0.15£0.07 11
P. halophilus B6 298030 0241017 8.0
S. thermophilus E1 L11£0.25 0.19+0.04 172
S. thermophifus E2 1.3010.22 0.13£0.02 104
S. thermophilus E3 141£021 0.09£0.01 6.8
S. thermophilus E4 0.62£0.06 0.10£0.01 16.6

*Determined at cell dry weight,
®According fo cell dry weight.

W : Aslim et al., 1998
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M3190 3 NsHAAETS PHB 91n9aunsd Iael4a1501115510190
Table 3. PHB production from microorganism using renewable source.
Organism Carbon Culture Culture  Cell PHB  PHB Productivity  Yield
source mode fime  comc. conc. content (g1 'h7') (gPHB/g
() @) @) " substrate)
Azotobacter chroococcum Starch Fed-batch 70 54 25 46 035
Azotobacter chroococcum Starch Batch 58 117 0864 739 0.0149 0.174
Azotobacter chroococcum H23  Starch Batch 72 519 385 742 0.0535
Haloferax mediterranei Starch Batch 10 6 60 033
Ralsionia eutropha Tapioca Fed-batch 59 106 61 58 1.03
hydrolysate
Recombinant Escherichia coli ~ Whey Fed-batch with 52 3 25 80 0.48
oxygen limitation
Recombinant Escherichia coli ~ Whey Fed-batch without 35 55 32 57 0.50
oxygen limitation
Methylobacterium sp. ZP24 Whey Batch 48 99 59 596 0.123
Pseudomonas cepacia Lactose Batch 120 357 2 56 0.0167 0.147
Pseudomonas cepacia Xylose Batch 48.8 0.11
Pseudomonas cepacia Xylose Batch 60 259 155 60 0.0259 0.11
Pseudomonas pseudoflava Xylose Batch 22 0.04
Azotobacter vinelandii UND ~ Molasses Fed-batch 36 33 22 66 0.61 0.29

W1 : Kim (2000)
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Figure 8. The effect of nitrogen soures for PHB production from Alcaligenes latus, ATCC
29713.

11 : Grothe et al., 1999
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2. BUANLIBAIN IS HMA
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Genera incertae sedis (Schlegel, 1984) ﬁ1u1iaﬁ§ﬂ1€]}ﬁ\1@1§1ﬂﬁ 4
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MINN 4 dnvazveanuaiGedunszriiag
Table 4. Characteristics of photosynthetic bacteria.
Major group of
photosynthetic Bacteriochlorophyll Electron donor Growth condition
bacteria
photoautotroph and
H,S, Na,S,0,, H, photoheterotroph
Purple sulfur
aorb Organic compound; (O, was not
bacteria
acetate necessary)
photoheterotroph or
photoautotroph (O,
H,, was not necessary),
Purple nonsulfur
aorb Organic compound; heterotroph

bacteria

Green sulfur

bacteria

Genera incertae

sedis

aandc,dore

succinate, malate

H,S, Na,S,0,, H,

H,, S, Organic

compound; citrate

(O, was necessary at

dark condition)

photoautotroph
(O, was not

necessary),

photoautotroph and
photoheterotroph
(O, was not

necessary)

N: aauas91n Staley Hazam (1989)
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1. Purple phototrophic bacteria
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2. Green bacteria
4
2.1 297 Chlorobiaceae N30 green sulfur bacteria
I v ] o o3| ' o . A
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3. Genera incertae sedis
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