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Fig. 1 General structure of polyhydroxyalkanoates
m=1,2,3,yet m =1 is most common, n can range from 100 to
several thousands. R is variable. When m = 1,R = CH;, the monomer
structure is 3-hydroxybutyrate, while m =1 and R = C3H5,it is a 3-

hydroxyhexanoate monomer.
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Fig. 2 Structure of two kinds of polyhydroxyalkanoates
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Table 1 Growth and PHA synthesis by some bacterial strains isolated from soil samples collected from various locations in several provinces”
] BP Ba2 Ba2 G2 o2 La2 La2 Glus Glus M30 M30
BU(PHA) (growth) (PHA) (gowth) (PHA) (growth) (PHA) (gowth) (PHA) (gmowth) (PHA)
HBPO1 - + - + + - - + + + +++ + +
1719
HEPO2 - + + + - + + - + + + + - + 4+ +
1735 1735
HBP(3 - + 4+ + - + + + + + + 4+ + +++ ++++
1735 1735 1742
HEPO4 - - - + - - + + -
HRBPOS - + + - - + - - + + + - + + -
HBPO6 - + 4+ + + - + - - + 4+ o+ - + ++ 4+ -
HBPG7 - + - + - + - - + 4+ o+ + 4+ + +
1718
HBPO8 - - + + + + + - ++ + + + + + +
1736 1742 1735
HBFO% - - - - + - -
HBP10 - + + + + + - + + - + + + + - ++ + +
HRBPI11 + - - - - + 4+ + + - + 4+ 4+ + -
HBP12 - - - - - -
HBP13 - + - + + + + + - + + + + - + + + +
WFAO1 - - - - + - + - -
WFA02 - + - - - + - + -
WFAG3 - + - - - - + o+ - -
WFAN4 + + - - - + + - +++ + -
1734 1736
WFA05 + + - - - + — + - ++ + + -
1735
WFAD6 + - - - - +- +
1736
WFAO07 + - - - + - ++++ A+ 4+
1725 1731
WFA08 + - - - + + 4+ + + + o+t +
1733 1724 1736
WFAQ9 - + - - - ++ 4+ - PO -
WFAO1 + - - — - + o+ -
1735
WFALL + + + - - - - + +++ 4
1725 1736
WFA12 + + + - + - - +++ + 4+ + + + ++ 4+
1738 1735 1738 1736
WFAL3 + - - - - -
1736
WFAL4 .+ + - - - - -
1739
WFALS + - - - ++ + + + 4+ + 4+ + 4+ +
1737 1735 1724
WFALG + + + - + - - - + 4+ + 4+ 4+ +4+ 4+ ++ 4+
1738 1736 1736

* Strains designated as HB, YC,CW and WF were isolated from Huabei vilfield in Hebei Province, Yangcheng City in Jiangsu Province, Chengdu
Waste Water Treatment Plant in Chengdu City, Sichuan Province and Weifang City in Shangdong Province, respectively. A,B,C and D et al . after
HB, YC,CW and WF represented strains isolated from samples collected from various locations. These strains were isolated from medium of peptone
and beef extract (BP).

The numbers in the table indicate the positions of carbonyl group in the FT-IR spectra, peaks above 1740cm ™! point to the existance of mcl PHA,
while bands at between 1730 ~ 1740cm ™' present intracellularpolymers containing HB and mel HA. PHB normally shows its peak below
1730cm™ ' (2, 2g/L sodium octanoate; Ba: Butyric acid; La: Lauric acid; Glu; Glucose; M : Molasses etc.
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Fig. 3  Growth and PHA synthesis by 371 isolated

strains in various carbon sources ((2: 2g/L sodium
octanoate; Ba: Butyric acids La: Lauric acid ; Glu: Glucose;

M : molasses etc. BP:beef extract and peptone)

Fig. 4 Synthesis of PHA from six carbon sources
One, two, three, four, {ive in the figure indicate the arbiurary
combination of one, two, three, four, five of the substrates of:
sodium octanoate, butyric acid, lauric acid, glucose , molasses and
BP
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Table 2 Growth and PHA formation by selected strains on various carbon sources

Strain carbon sources® CDW(g/L)* HB(%) HHx{ % } HO{(% ) HD( % ) HDD( % )°
WFD27 Glucose 0.68 62.8 0.0 0.0 12. 4 24 .8
Molasses 1.21 75.0 0.0 0.0 24.1 0.9
WFD15 Glucose 1.42 71.9 0.0 0.0 0.0 28.1
Molasses 2.81 70.6 0.0 0.0 5.3 24.1
Lauric acid 3.72 0.0 0.0 0.0 G.0 100.0
HBPO# Glucose 1.21 0.0 0.0 13.2 29.6 57.2
Molasses 2.59 4.6 1.4 20.3 58.4 15.3
Lauric acid 2.38 0.4 3.2 43.5 42.8 1.1
Sodium 1.51 0.0 5.1 85.7 6.1 3.0
octanate
HBL13 Glucose 1.23 1.05 2.3 17.8 78.8 0.0
Sodium 1.08 0.0 1.6 21.6 76.8 0.0
gluconate
Lauric acid 1.67 0.3 3.7 44.3 51.6 0.0
Tetradecanoic acid 1.06 0.0 0.0 0.0 100 0.0

* Carbon sources: molasses 30g/L., glucose 10g/L, lauric acid 5g/L., tetradecanocic acid 5g-L, sodium octanate Sg/L

¥ CDW :cell dry weight

¢ HB: hydroxybutyrate, HHx : hydroxyhexanoate , HO: hydroxyoctanoate , HD: hydroxydecancate, HDD:; hydroxydodecanoate
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ENVIRONMENTAL DEPENDENCE OF MICROBIAL SYNTHESIS OF
POLYHYDROXYALKANOATES

WU Qiong', SUN Sugin?, YU Peter H.F.3, CHAN Albert X.Z.3, CHEN Guogiang'
(! Department of Biological Sciences and Biptechnology ,
2 Department of Chemistry, Tsinghua University, Beijing 100084)
(} Open Laboratory of Chiral Technology , Hong Kong Polstechnic University , Hong Kong)

Abstract Polyhydroxyalkanoate(PHA) is a family of carbon and energy storage materials synthesized by
many bacteria, its hydroxyalkanoate monomers have diversified structures. A broad screening process using
the FT-IR technique developed by us previously was carried out. Samples were collected from various
geological locations around the country. It was found that PHA compositions depend very much on the
geological locations. In some locations, bacteria mainly synthesized short-chain-length PHA (sl PHA)
consisting of monomers with four to five carbon atoms, in other locations, medium-chain-length PHA (mcl
PHA) consisting of monomers with six to sixteen carbon atoms were accumulated by inhabiting bacteria.
Additionally, the synthesis of blend polymers consisting of PHB, scl PHA and mcl PHA is a common
phenomenon among the bacteria studied. 40% of the 371 strains cultivated on six substrates is able to
synthesize PHA, with many of them making blends of PHB and mcl PHA. This result will help polymer
researchers to identify sources of PHA synthesis.

Key words Polyhydroxyalkancate (PHA), Polyhydroxybutyrate (PHB), FT-IR



