O S Biopolymer2| 7|t

17

7 49 A4

!

2+ HEwety weky @A e AE
Biopolymerell ol Aol Af2¢)=|an ) "]
4 Baj A (Blode
gradability), 7438 4% (performance), i+
7hgdk Ade] AR, aEla xR vk Fo
AAE 2 gled o, Aol osed 1 fmot
A Fohe Aoz oabsicl, Biopolymere
|2 Biomedical polymer, RNA, Protein
> 2 ylA 237 4= glont Eyode njlE

o] *Aksh= biopolymerol] tHated Hzte] o4

[

AFo] A4kal+ Biopolymert:

p“«

T
=X
[«

4o

o

o4 A3 Y+ ohFel 37bx] W Agst
of maslaA Wi,

(D PHB-an intracellular biopolymer

@ polysaccharides-extracellular  biopoly-

mers
® Phenol resins-in vitro enzyme synthesiz
ed polymer

il. Biopolymer2 £4n} MEHN

1. PHB-an intracellular biopolymer

PHB (Poly-g -hydroxybutyrate) = 19251 el
Lemoigneol sleje] slaElE oiFAolM AlEZ

FE A FEs leh, ool & pie Aldelx}
';?01} of#] Tf-gszol Aol xubEE I
o] Gram %47} Gram >4 ¢l ProkaryotesEo]
;nl/. A],/- o= o](1~4> «Eo] 7l315] 174041/4}
°‘]L1?<] Hod Azl PHBE FH3che A4
o] W&t E 1ol PHBE AAlskes 579 &
vrfﬁ} o]y ®hal, eji AWl FFHsh=
AzAz FA%e PHB F4 =48 e}
o},

PHB+ &-§7°] 180C A=<l polyestere] &
Fo 24, 3-hydroxybutyric acid =-i7} 23,
000~25, 000§ Ay <iAdsl mH=tolch(Fig. 1),
olg]l Fz% 54 ufo PHBE
off ujsle] ofeir}z]
of, b e
gradability) 224 A% 24

& polymer
45 7R3 9l
A4 £ 8 4 (biode-
], oail_g. aJo] x}]

2m)3

AJ -I_J g

BE AR s 3R EY Eodod] fele)
AL EOF mar vl ge] TY AR ALgslel P77t 4
g Al zl ol 2 5 E e‘ —T* Aot ARg-aF

e, el g

7HA, —‘?’“’r}*"r %‘ﬂ 1/] 4%"] 7P’6"3}"+. =gt
gas barrier 4ol $4-817| wjfol ojal AHA-&
2= filmE 3 4 Aot 22l PHBw sHA
&7} (Piezoelectric effect)7} 247 wiol of&d
7] Azloll o] G849l qlale] wis} A v|2pE
o7 AAsiE FHELoRx oldshgelv, wl
zzto 2 hydroxybutyrate monomer Tr$]ol]
Chiral carbon center% 7}z|iL 9l7] wf-F-of 3
A Zg44E o, slo] FHsto]
44 A% Feisk chromatographyol] AH83 4
(-3) 3-hydroxybutyratet- dolAE2]
vz 2 ek thAl gldlol F8isted wluba] g &
Hogg o &3 F girt,

W lel ¥ 555 propionic acidg 3ol #H7t
sl , PHB/PHV (poly-hydroxyvaleric acid)
copolymer (6)5 ks 4 2lcl, ©] copolymert
PHBxX-c} crystallinity2h %%Xd"] v ] Feof]
PHBEt} mouldingdl=dl f2lsle}, Fig 2+
hydroxyvalerate &kl w2 copolymerd &
Aol wEHE e,

PHB Aghd= Ealloll oigt siAb#b4-2 Fig. 3
ol 2} o]l TCA Cycles AAA &&=

old 4% ole

3% o
("
=

‘T_’



18

¥ 1. PHB #473F 9 MEW PHB &2

PHB 3}at
ﬁ 275 \}—/JL—'?{J, “H OOI:HOLU‘;I‘ [% of dry cell Wt]
Azotobacter beijerinckii glucose batch 74
Azospirillum bra<ilensecd malate ’ 75
Alcaligenes eutrophus Hlb fructose ” 65
Chromobacterium violaceum glucose ” 37
Pseudomonas salanacearum glucose ” 30
Rhizobtum sp. manitol ” 57
Spirillum sp. latate continuous 18
Hydrogenomonas sp. CO, batch 65
Methylocystis parvus OBBP methane ” 70
(a) (b) O TCA
4_/;:’{"? citrate synthase
CHs NADH®™ OAA - wcitrate
Cle H 9 Cliiz H 0 Acetyl CoA e
-0—C—C—C~| -to-C—Cc—C— 1” Acetyl-CoA
: ! b NADH Acetoacetyl CoA  acyltransferase
H H H H P ;
R . " CJ Acetoz;cetate | acetoacetyl CoA
Fig. 1. Structures of PHB and PHV : (a) PHB, (b) PHV J M@ | reductase
. £ )
3-hydroxybuty I 3-hydroxybutyryl CoA
rate dehydro i
enase |
700 & NAD 3-hydroxybutyrate PHB synthetase
t |
N | -
600 Poly-g-hydroxybutyrate
Depolymerization | Polymerization

500
400
300

Young’s modulus (GPa)
Notched izod impact (Jm~

200
100

5 10 15 20 25
Hydroxyvalerate content (%)

Fig. 2. Effect of HV comonomer content on Young’s
modulus (stiffness) and notched izod. impact
strength (toughness) of Biopol copolymers.
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Fig. 3. Biosynthesis and breakdown of PHB. Under
conditions of carbon (energy) excess, NADH
levels inhibit both the depolymerization of PHB
and the tricarboxylic acid cycle (TCA). The re-
sulting reduced levels of free CoA means that
acetyl-CoA acyltransferase can catalyse the con-
densation of acetyl CoA to acetoacetyl CoA, and
that PHB can be synthesized. In energy (carbon)
deficiency, the control is reversed.
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Fig. 4. The dependence of the average molecular
weight of enzymatically produced poly(p-phenyl-

phenol) on the concentration of dioxane in the
reaction system.
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