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Table 1 The prodicted results of CTC biosynthesis process
Ser. Ty p Ar, Ar, Ar, Ar, Ar, Ar, Ar, Ar, Ar,
Mea. Mea. Mea. Mea. Cal. Mea. Cal. Mea. Cal. Mea. Cal.
1 0.335 0.288 -11.3 -13.9 -7.36 9.54 11.2 2.02 2.03 -3.53 -0.379
2 0.682 0.389 -14.6 -14.1 -9.17 10.4 13.0 2.73 2.28 -3.95 -0.558
3 0.120 0.299 -20.8 -18.9 -14.2 14.2 19.6 3.00 3.06 -3.76 -0.659
4 0.087 0.251 -14.9 -13.1 -10.5 10.2 14.3 1.76 2.11 -3.09 -0.429
5 0.066 0.260 -16.8 -12.5 -11.3 11.3 15.2 1.82 2.28 -2.47 —-0.557
6 0.178 0.251 -15.1 -12.0 -8.42 9.06 10.0 2.51 3.12 -4.36 —-0.656
7 0.158 0.213 —7.68 -8.22 -5.21 6.29 6.15 1.49 1.25 -2.64 —-0.240
8 0.160 0.187 -14.9 -8.11 -7.39 6.05 8.70 1.31 3.40 -1.83 -0.745
9 0.191 0.174 -11.3 -11.5 -7.85 8.51 9.19 1.74 1.73 -3.58 -0.330
10 0.328 0.337 -10.4 -7.88 -6.43 5.35 7.48 2.36 1.90 -3.56 -0.392
11 0.142 0.112 -8.86 -7.16 -6.15 5.14 7.11 0.79 1.35 -3.74 -0.264
12 0.149 0.216 -10.8 -9.63 -8.43 6.95 9.70 2.16 1.29 -3.64 -0.227
13 0.170 0.216 -9.90 -5.39 -6.71 4.17 7.71 1.51 1.56 -2.95 -0.313

Note Unit—C-mol or mol Mea.—measured Cal.—calculated

P/0=3
P/O
P/0=2.0 P/0=0.5~1.0"" m
=0.1~0.2
89
CTC a,=2.0~3.6
I 26 h~57h = -0.5375x ¢q. - 0.0206 molATP Comol !
q,= —0.1056 x ¢, = 0.0040 + 1mol 22 a,=44~80
0.2742/x 18 molATP mol ! 1 CTC 44 ~ 80
I 57h~122h = -0.2859 % g. - 0.0051 ATP  CTC
q, = —0.2492 x ¢, - 0.0044 CTC
+0.0523/x 19 EMB
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Application of Element and Metablism Balancing for the Cultivation

Process with Streptomyces aureofaciens

FU Jiao-Long ZHUANG Ying-Ping HUANG Ming-Zhi CHU Ju ZHANG Si-Liang"
State Key Laboratory of Bioreactor Engineering East China University of Science and Technology Shanghai 200237 China

Abstract On the base of element and metablism balancing the mathematical model of the cultivation process with Streptomyces
aureofaciens was developed and the unknown parameters in the model were estimated with the method of nonlinear optimization .
Firstly the energetic coefficient of CTC biosynthesis was gained which was 1.8 ~ 2.8 mol-ATP C-mol ™' . The macroscopic reac-
tion rates were predicted in the process and compared with the experimental values. The results show that the model can preferably
describe the relationships between several macroscopic reaction rates in the process and can supervise the optimization of CTC fer-

mentation process theoretically .

Key words element balancing and metablism balancing  Streptomyces aureofaciens ~Chlorotetracycline fermentation

Received 12-12-2002
This work was supported by Grant from Shuguang Plan of Shanghai No.01SG28 .

* Corresponding author. Tel 86-21-64253658 Fax 86-21-64253702 E-mail Ssitbign 63 er M 5T TIIR S MIEE htto://Journals. im. ac. cn



