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Application of Chaotic Control in PHB Mixed Cultivation Process

QIAN Zi-wen' TOHYAMA Masayuki® SHIMIZU Kazuyuki’
1. Institute of Chemical Metallurgy Chinese Academy of Sciences Beijing 100080 2. Department of Biochemical En-
gineering Kyushu Institute of Techonlogy Fukuoka 820-8602 Japen

Abstract Based on chaos control method the method of optimal control on oxygen supply in the PHB
mixed cultivation process was studied . Two kinds of microorganisms coexist in the same fermentor for
mixed cultivation in which L. delbrueckii converted glucose into lactate acid first while R. eutropha
consumed lactate acid to produce PHB. The two processes were coupled and the former was aerobic
while the latter was anaerobic. It was proved by experiments that the rhythmical control of oxygen
supply could compromise the two-conflict metabolism processes and provide a novel method on optimal
control in symbiotic ecosystem.
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3.1
3.1.1 Lacto-
bacillus delbrueckii IAM 1928 1

1 Lactobacillus delbrueckii 1AM 1928
Tab.1 Composition of culture medium for strain L. del-
brueckii LAM1928

/ o/l

Polypepton Nippon Seivaku co. Tokyo 10

Yeast extract Nippon Seiyaku co. Tokyo 5

Meat extract Nippon Seiyaku co. Tokyo 5

K, HPO, 2

Ammonium citrate 1

L-Cystein 0.1

MnCly 4H,0 0.033

FeSO4 4H,0 0.013
PHB Ralstonia eutropha H,6

ATCC17699 . Yeast extract 10 g/L

Polypepton 5 g/L  Meat extract 5 g/L
NH, ,5045 g/L
3.1.2
Ubest-3 Jasco Co. Tokyo 660 nm

Glucose B-test 271-31401 Wako Pure Chemi-

cal Co. Osaka .
F-kit L-lactic acid 139084  Boehringer
Mannheim Mannheim Germany .
Wake Co. Tokyo
. PHB Law & Slepecky
HPLC LC-10A Shi-
madzu Co. Osaka Shim-PAK
SCR-102H Shimadzu Co. Osaca .
3.1.3 0.2 mL L. delbrueckic - 80
C 20 mL
. 37 C 12 h
200 mL. T
4.5h 4 °C 5000 g
10 min.
5L M-100 Tokyo Rikakikai
Co. Tokyo 3L
37 C pH pH FC-1 Tokyo
Rikakikai Co. Tokyo 8 moL/L
NaOH 4 mol/L HCI .
DO FC-1 Tokyo Rikakikai Co.

Tokyo
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