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Table 1. Culture Conditions and Properties of Poly-
3-Hydroxybutyrate Isolated from Alcaligenes

Eutrophus.
Substrate Cell dry  Polyester
(Concent wt., content® M. x10*
ration®] g wt-%
Glucose (2.0)] 0.43 7.1
Glucose[1.0) 0.44 12.7
Acetat{2.2)
Acetate[4.5) 0.24 42.3 4.2
Fructose(2.0) 048 185
Acetate(2.0) 0.26 50.7 13.8
Acetate(2.0)° 0.59 59.5 7.1

a Carbon source concentration in nitrogen-free culture
media(g / 100cm®).
b Polyester content in dry cell.

¢ l1-cultivation system.

Hoh oo Zufgol] ALEE @i E2H 2 %
Lo wat *&‘“Qb PHBO| &afo] Waln oo
PHB2] ##}8F-2 400,000~1,400,0000] ¥ &
744 A gq— 2 Table 194" & % ig},
olFA A& PHBJ BC-NMR ~HEE Fig.1
o FAch?
PHBS AZz¢7te €499 A8, LEFA,
Z 2 A 3%, 299 o8 v & Fo wat
2= A2 o artelnt 12y waEA
FE34 Tol 2ol wal Ul Lol
22 7IdEy E S5Eok &% Jigel o
o Fxe &qtr Aol 7HEEhA HAdh
Z18]3. Table 29 YEMR%°] propionateE
grgog Al83td  3-hydroxybutyrate(B) ©
919} 3-hydroxyvalerate(V) 9$1& 713 &%
A2l “Biopol"& €& 4 Uop3

BRI TR A )

1CH, o]

] cocl,
£O-CH-CH-C) & L IC
b 3 an C, 40. 82|19, 79
c. 67.64
169.16
1
160 140 120 100 8 60 40 20 0

ppm from Me,Si.

Fig. 1. Proton-noise-decoupled “C NMR spectrum
at 125 MH; of PHB in chloroform at 27T.
Chemical shifts are in ppm downfield from
MeSi.

Table 2. Culture Conditions and Properties of Polyesters Isolated from Alcaligenes Eutrophus H16.

Polyester Polyester
Sample Carbon Source® Cell dry wt, g content,® wt compn.® mol %
% FB Fv Tl T
1 CH,COONa(A) 0.44 53 100 0 179
2 CH,COONa+ CH;CH,COONa(B) 0.49 51 81 19 149
3 CH,CH,COONa(C) 0.38 35 57 43 79

a Carbon source in nitrogen-free culture media A, B, and C. ® Polyester content in dry cells, ¢ Determined
from 'H NMR spectra, B and V represent 8-hydroxybutyrate and £-hydroxyvalerate units, respectively.

4 Melting temperature (Tm) measured at 10C / min,
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Fig. 2. 500-MH; 'H NMR spectrum of a copolyester
(sample 2) containing A-hydroxybutyrate and
B-hydroxyvalerate units at 27°C in chloroform.
Chemical shifts are in ppm downfield from
Me,Si.
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Fig. 3. Proton-noise-decoupled 125-MH; “C NMR
spectrum of sample 2 in chloroform at 27TC.
Chemical shifts are in ppm downfield from
Me,Si.

Table 3. PHB Compared with Propylene Homoplymer

(PP).

PHB PP
Crystalline melting point, € 175 176
Crystallinity, % 80 70
Molecular weight, Daltans 5x10° 2x10°
Glass transition temperature, C 15 -10
Density, g/ em? 1.250 0.905
Flexural modulus, GPa 4.0 1.7
Tensile strength, MPa 40 38
Extension to break, % 6 400
Solvent resistance poor good
Ultraviolet resistance good poor

.?H) o,
|
CO0™ —» HO—CH-"CH,— (00" —>» PHB
(8)

Scheme 1
CH, o
CH; ?‘z

v) \

02 /1 / Copolyester
(':"J CHy /
€00"  ~—>  HO—CH—CH,—(CO00"
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Scheme 2

a
FE Y 4
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Fig. 4. 125 MH; Proton-noise-decoupled *C n.m.r.

spectra of polyesters in CDCl, at 277,
derived biosynthetically from(a) (2-**C)acetate
(6% “C) and (b) [1-®C]propionate (10%
BC), Spectral parameters : repetition time
5 s, 25,000 Hz, spectral width,32K data points,
and 2,000 accumulations,
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modulus(stiffness) and notched izod impact
strength (toughness) of “Biopol” copolymers,
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