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1.2
20g K,HPO, 1g MgSO; 7H,0 0.2g CaCO, 0.5g FeCly 7H,0
0.25g Na,MO, 2H,0 0.5¢ 15¢ pH 7.2 20g K,HPO, 0.8¢

KH, PO, 0.2¢ MgSO; 7H,0 0.2g CaCO, 0.5¢ FeCly 7H,0 0.125¢ Na,MO; 2H,0 0.25¢
H,BO, 0.3g CoCly 6H,0 0.2g

pH6.9 ~ 7.2
1.2L 10%

90°C

PHA

3 26h

36h
42h PHA

NH,NO, 1g 1 mL. pH7.2
7ZnS0; 7H,0 0.1 g MnCl,- 4H,0 30mg NiCl,- 6H,0 30mg CuSO,- 5H,0 10mg
1000mL
1.3
250 mL 30 ~ 40 mL 30°C 220 r/min
VIRTIS 21-G 30C
600r/min  1:1
vlv
0.3% ~0.5% glg 30% g/g
2% glg
1.4
1.4.1 4000r/min 1~2
24h
1.4.2 Roe ! ’
1.4.3 PHA
! B
Table 1 The arrangement of factof and Ye¥ls of orthogonal design
Factor
Level G-6 inoculating  Inoculating 1.4.4
o/ snount/ % Supplemental nitrogen source
1 0 8 1% Peptone
2 18 10 0.5% Peptone + 0.5 NH,;NO; 1.5
3 26 15 1% NH,NO; 1
2
2.1 G-3
G-3
30h
4.7 6%
PHA
PH 6.5 PHA
80% g/g 18¢/L. PHA

0.36g/L: h
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2.2 G-6 70 r —o— pH —o— total sugar 140 ~8.0
—o— cell —e— sucrose ’
3 o ——PHA =
E% 60 %%
> <o 302470
g 2
Qo
2w} z
ki 20 8460F
5 30T £
5 L=}
@ s
5 2 410 £ 45.0
é 10F E
i8]
(;_6 0 L L L 0
10 20 30 40 50
G-3 7/h
1 G-3
G-6 G-3 26 PHA
h G-6 Fig.1 Growing and PHA accumulating
30°C of A. chroococcum G-3
2 16h I
2.60g/l.  8.8g/L
2.51g/l. 3.40g/L G-6 G-3
1 G-6
G-3
G-6 G-3 pH
G-3
2
Table 2 The growth of B. megaterium G-6 in different culture medium
Culture time/h 0 4 8 12 14 16 18
Dry cell weight / g/L 1 0.09 1.60 1.90 2.20 2.40 2.60 2.50
Il 5.40 6.10 6.80 7.20 8.60 8.80 8.50
I .Liquid culture medium I . Sterilized G-3 culture Solution.
2.3 G3 G-6
G-6 pH G-3
G-3 2% glg
26h 3 G-3 G-6
1.5¢ 10% viv G-6 PHA
NH, NOg Table 3 The growth and PHA accumulation of mixed and
single culture of G-3 and G-6
42h
Strain  Culture time/h  Dry cell weight/ g/ Content of PHA/% Yy
G-3 G-6
G-3 42 14.8 80 0.37
G-6 16 1.2 21 0.05
3 3 G-6+G3 2 17.9 81 0.45
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PHA G-6 G-3
1.51 68 %
2.4
G-3 G-6 G-3 G-6 G-3
G-6 G-3
4
PHA G-6 G-3
PHA AsB,C, G-3
26h G-6 15% vliv 0.5% glg 0.5% glg
NH, NO, 14.2 g/, PHA 11.36 g/L.
4
Table 4 The orthogonal analysis of mixed culture
Experi- Inoculating Inoculating Supplemental nitrogen Biomass PHA PHA
mental no. time/h amount source amount / g/L /% / g/L
1 1 1 1 10.6 67 7.1
2 1 2 2 13.2 71 10.16
3 1 3 3 11.4 71 8.78
4 2 1 2 13 70 9.1
5 2 2 3 10.6 75 7.95
6 2 3 1 11.4 70 7.98
7 3 1 3 11 78 8.58
8 3 2 1 11.2 80 8.96
9 3 3 2 14.2 83 11.73
Ky 35.2 34.6 33.2
K 35.0 35.0 40.2
K; 36.4 37.0 33.0
k, 11.73 11.53 11.05
ky 11.66 11.66 13.4
ks 12.13 12.33 11.00
R 0.47 0.8 2.4
1 26.04 24.78 24.03
It 25.02 27.06 30.99
i 29.25 28.47 25.29
% 8.68 8.26 8.01
% 8.34 9.02 10.33
% 9.75 9.49 8.43
R 1.41 1.23 2.32
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2.5 PHA
2L
1000mL 2% pH 7.2
1:1 600r/min 30°C 42 ~ 46h 3
7% 15% viv G-6
pH PHA
2 G-6 70F ——PpH —o— total sugar 440 80
15% viv G-6 _ —— cell —e— sucrose
3 0 : 3
32 ~34h 2; sof 30%-7.0
1.5 2 o} E -
E 20 8460%
C s0f g
36h 300r/ 2 2
22 10 < 45.0
min pH 6.5 he ol |
PHA 42 ~ 46h ? . .
0.3% glg
32¢/1. PHA 80%
26.65/1. PHA 0.38 2
Fig.2 The dynamic research of mixed culture
PHA
2.6
G- 5
3 Table 5 The results of increasing the supplemental times
and sucrose amounts in the mixed culture
Total sucrose Biomass Production Conversion rate
PHA /% / g/L of PHA/ ¢/L. /%
3 32h 5 23 18.03 36
2 5 7 32 25.63 36
13% ¢lg 10 45 35.10 35
PHA 0.32
3
PHA
PHA

. PHA ;
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Production of Polyhydroxyalkanoates by a Mixed Culture

Zhang Yuan Sun Xuenan Chen Bang Dong Zhaolin"
Life Science College of Northwest University Biotechnology Key Laboratory of Shanxi Province Xi' an 710069 China

Abstract The feasibility of using a mixed culture of A . chroococcum G-3 and B . megaterium G-6
in the production of polyhydroxyalkanoates has been studied. The optimal conditions for the mixed
culture were established. After the G-3 strain was incubated alone for 24 ~ 28 hours the broth was
inoculated with 15% v/v  of the G-6 culture. 0.5% peptone and 0.5% NH,NO; were added to
the mixture. The mixed culture was proceed to 42 ~ 46 h. Final dry cell weight was up to 32 g/L
and the content of PHA was up to 80% . Combined with the nutrient supplement the dry cell
weight increased to 53 g/L and the content of PHA increased to 42g/L.. The conversion of sucrose to
PHA is 0.32.The mixed culture solved the problems caused by the increase in viscosity poor mass
transfer low supplemental sucrose amounts.

Key words Mixed culture Biomass PHA  Azotobacter chroococcum — Bacillus megaterium
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