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Abstract To reduce the production cost of polyhydroxyalkanoates PHAs  the process feasibility and physicochemical properties of PHAs

synthesized by Alcaligenes latus ~ Staphylococcus epidermidis and activated sludge from malt waste soy waste confectionary waste ice cream
waste milk waste sesame oil and vinegar waste were analyzed. Results showed that through two-stage fed-batch fermentation the maximum
yield of PHAs accumulated by the three kinds of microorganisms from malt waste was 70.1% 16.0% and 43.3% separately. A. latus
adapted itself to the food wastes in PHAs synthesis and new cell growth quickly. A. latus had higher PHAs yield and productivity under
nitrogen limited condition. Micro-aerobically ~S. epidermidis separated from sesame oil could produce polyhydroxybutyrate PHB  with
molecular weight of over 1 x 10°. From soy waste activated sludge accumulated polyhydroxybutyrate- co-hydroxyvaluate PHBV  copolymer
which had hydroxyvaleryl content HV% of 21% . Most food wastes are suitable for synthesizing PHAs with different physicochemical
properties. The composition and properties of PHAs are influenced by the character of microorganism the selection of substrates and
optimization of ferment conditions.
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1 PHASs
Table 1 PHAs synthesis from wastes by microorganism
PHAs HV/PHBY
1% PHAs/ lg g~
R. eutropha 72.6 0.04 2.8 4
A vinelandii 58 0.023 7.9 5
A eutrophus 34 0.78 17 6
A chroococcum 46 0.435 54 7
85 8
51 0.086 12.8 9
54 1.05 11 10
31 0.46 53 2
NH, ,S0, K,HPO, PO;~ 0.1
1 g/L
1.1 NH;
Alcaligenes latus DSM 1124 PHAs
Staphylococcus epidermidis 2 3
! 7 2.
. 4C pH DO
1.2 pH DO .DO 10% ~ 20% pH
7.0 35C 700 r/min. 36 ~
Carlsberg® ® ® 72 h.
App010® 2 36.5g/L HC
Table 2 Composition of food waste solution after digestion in 36.5 g/L HCI
105°C 36.5 /I HCI TOC/g L' TKN/g L' TOC:TKN
5h HCl sera aseom
1 h 300£2.8 0.75£0.05 400
3.5£0.5 0.10£0.01 35
2.
13% 7% 6% 1.4
3% 1% 70%
HCl 0 ¢/L 73 g/L cell dry weight CDW TOC ASTRO 2000
TOC Total TOC 100 mg/LL TKN
Kjeldahl Nitrogen TKN HCl 12
18.25 g/ 2 TOC: TKN - "
0.35  0.50. cole-parmer
K,HPO, NH, ,S0, E TOC: PHAs Hewlett
NH, :POi‘ 12:1:1.2~74:1:2 Packard 6890A GC 30 m DB-5 PHB
10 ~ 30 g/L. PHBV HB:HV 79:21
1.3 PHBV Fluka PHAs
500 ml. 3.7 L 'H- "C- Bruker DPX400 'H-
Wald Bioengineering 2 PHAs. "C-NMR
pH 6.0~7.0 35C 200 r/min. Bruker Vector 22 FTIR PHAs
TOC:NH, :PO;~ 220:5:1~300:5:1 Waters GPC V2000 PHAs
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Perkin-Elmer . B PHB 0.162
DSCZ7 Perkin-Elmer TG-7 g/ L. h PHB 0.82
PHAs - g/ L'h 1.03¢g/ L. h .
PHAs m /m
Electrothermal 40% .
: 3
PHB
2.1 Alcaligenes latus PHAs C:N PHB
GC  "H-NMR A latus DSM 1124
PHAs PHB. PHB m PHB /m 74.6%
A. latus DSM 1124 PHB 4 72.0% PHB
3 4. A . latus
3 PHB . PHB m PHB /
3 m 49%
C:N 4. 21% . PHB
1 A . latus DSM 1124 .PHB 20 h
PHB . PHB 50 h
B A.latus PHB 70.1% 1 A . latus
R . eutropha PHAs 72.6% PHB
3 A . latus DSM 1124
Table 3 Two-stage fed-batch fermentation of A . latus DSM 1124 in fermentor The former stage
/g L7! C  :NTKN
A 125 0.5 2.6 £0.2 16.5 =1.5
B TOC:21.5 +0.5 :15.3 +0.5 TKN:3.8 +0.05 5.5 +0.05
C TOC:21.5 +0.5 :15.3 £0.5 TKN:3.8 +0.05 5.5 +0.05
D TOC:28.0 +0.5 :19.5 +£0.5 TKN:3.5 +0.05 8.0 £0.05
4 A . latus DSM 1124
Table 4 Two-stage fed-batch fermentation of A . latus DSM 1124 in fermentor The latter stage
/g L~} PHAs
A 123 90 22 26 46 h 63 ~69 h
B 51 29 h 48~51h
C 12 51 3 115 29 52 76 h 32~41h
D 38 44 h 49~51h
PHAs 33% 36% PHB
g 18 g/l 28 ¢/L.
A . latus DSM 1124 PHB
PHAs PHB
PHAs® . PHAs
3 A . latus DSM 1124
B PHB 4 PHB 1.64
2 A . latus DSM 1124 1.92 0.9 0.54¢/ L. h 60 33 29
PHB . A. latus PHB 49 h. PHB
70.1% 32.4 .A . latus DSM 1124 PHB
g/L. PHB 22.7 g/L.
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Fig.1 PHB synthesis by A . latus DSM 1124 from malt digest and sucrose Experiment B
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33% PHB m PHB /m = PHB 22.7%
0.598 600 t/a 21.3% . S . epidermidis PHB
PHAs 119.8 t.
2.2 Staphylococcus epidermidis PHAs PHB
GC "C-NMR FTIR  DSC PHAs

S . epidermidis
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PHB 16.0% 9.2% 14.8%.
S . epidermidis PHB PHAs  PHBV . 4
PHB PHBV
PHB 2 PHBV
188C. S . epidermidis 97% .
PHAs PHAs
2.3 PHAs PHAs
A. latus PHAs . PHAs
10
g/L 5 PHAs
PHAs Table 5 Composition and thermo-properties of PHAs synthesized
C:N PHAs by activated sludge
28 % C:N HB:HV /C
PHAs 93:7 162
75:25 157
PHAs 55:45 179
m PHAs /m 43.3% 20:80 142
26.0% 15.1 g/L. PHB 6.6 g/L PHE 100:0 180
PHBV 71:29 83
m PHAs /m 16.9%
5.0% . 1 PHAs
PHB 120
100
PHAs %: 0~ %
PHAs i 60 il
0.172 ¢/L 4.8 & w0l :
N
20 |-
0
PHAs. 200 300
PHAs .
PHAs 0.292 4 PHAs TG
g/ L h 4.5 Fig.4 TG curves of PHAs produced from wastes by activated sludge
PHAs
0.2¢ I: h 38% . 3
1
PHAs PHAs PHAs. PHAs
.3
Klebsiella PHAs
pneumoniae PHAs 2
PHBV HV 7% 21% Alcaligenes latus DSM 1124
K. pneumoniae PHAs PHB 70.1% PHB
0.82¢/ L. h
5 PHAs 54.1% PHB.
. 33% 36% PHB.
PHAs. PHAs 3 Staphylococcus
180°C 83 GC  'H-NMR  epidermidis 1 x10°
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