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Study on the Fermentation Processes at Multi-levels in

Bioreactor and Its Application for Special Purposes——
Optimization and Scaling Up of the Fermentation Process Based
on the Parameter Correlation Method

Zhang siliang

(East China University of Science and Technology , Shanghai 200237, China)

After reviewing the basic idea, methods of optimization and scale up for fermentation process

adopted by many researchers for quite a long time, the author believes that the static optimizing method based on
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the kinetic conception with conventional optimum operating condition, in fact, is only an extension of kinetic
- conception of chemical engineering to the fermentation pfocess. Such being the case, the existence of cellular
metabolic flux is often neglected. Thus, the viewpoint to emphasize the metabolic flux analysis and control in
bioreactor is put forward in this paper. Through several further experiments, the optimization technology of fer-
mentation process at multi-levels based on the parameter correlation methodology and scaling-up strategy with
multi parameters modulation have been realized. With the development of process sensing and computer technol-
ogy, the new concept bioreactor (FUS-50L(A)) is used for fermentation processes optimization and scale up.
This new bioreactor aimed at the measurement of material flux has been successfully applied to the fermentation
of penicillin, erythromycin, aureomycin, inosine, guanosine, as well as the cultivation of recombinant human
serum albumin, malaria vaccine, etc. As a result, thirty percent to several folds increase in titers were achieved.
The process can be directly used for the scale up of Permentor from 50 liters to several hundred liters, even to

100 m®.

[Key words] bioreactor; fermentation; optimization; scale up

HRERERARRIARDNBEELR

20 B FIAERMZE KA RAAMMER T 2RBRERFORT, EEREARBLRRIL;HRE,KE
HRXOBRUERAARE—F, HLAERWREA 5™ E, 415 BTG5 167 8k 8 E X,
SRR G YR B (AN 58 00 R 48 I i A ) 4R R BB L R I E BB W . HREESIEILBBENE
BAE, AKRTSRBLR REBMERBRANGIEHEILBR, ERFHBRNEERE, HFIEAR
PR RIE M RILSHAEIL DA W, MXFHAFOFR, S REILEBRARERTXREX,

Hbs EXEREOHRERER. HFTEARE LTI ELETHR, N 50 FREALHF KRBT
FRERF - KERFERQY XREAEF RRE(BEEE) BRAMRITRE, URS TFEDETAE
MR, REEAERE AHREREFRTELE+0ES, BRLCHAAR BT LERRER.

ERREREEENERLBEEMRITET 1890 4, Rt A LRENEX¥HRHIZ— , REELE
FAEYFERHARH RTERBRNHEEREZRR, WAFRH%FRYEEERE R WIHKE
NRBE¥K, SHFILEEBRSER Totolian H B 0 MREE¥F ¥ Bl L, F MIF M40 FEYFE WA
RET.OEERBETRY EEERGCAL, AR MR DEHARERARR, 1993 FEERITLRE
12 WEERE W

FEFILEEBEM 1990 48 5 Totolian BE LA EF RERBEH MMB K, €45 10 4, MIREH AR E
FEERMAD, I A RELH L, N EARAETOEESE. RV AZERRE T RS REL K
A&, B ERAT S, RUEMEHFF B HEH0E, STHRAR RN 2B K A RERE M B K
R ETIE 50 B, X7 IR E RS FMARRATER A AR ZESRE, — T m
ARBZESRE, RBATLEHREBRE, Alt, AFILEERREL T DARERFELLRE, R
RHMAHT—TNE"HRXTE, X B REREATHRARSEMOAR, CELERN-KREREII#
B ERFRI 20 KF,HE S A%E 3 KSILES5HE 7 E KBRS UGEFTZ R .
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