14 % 2 £ 4 L B ¥ o# Vol. 14 No.2
1998 5F 4 A Chinese Journal of Biotechnology April, 1998

BFRBE RN RBEIE S MERICHT

BEF BHEr TE#S
(K@i THRE XE 300072)

W W RARSEEHTE SRARESHAREECHRARFAL, BT EARKM
EFL BB SRt BIELFSE bR BB, AR R AR Y RO T i S AR AR
7, BELLBEPHRE. ANEREF S, RAEMNEFEHLATRER ETRN
L, ZBSARERSER.

XWiF WEMS, SEEBAN, Rk, FinEE
FERAHET Q939.97

REXEEELTEY Y LMEITE, ERAEEIFLNE AN AHER
B4, Bl AR B W E R AL, RS E, HIt, RASAMTIERRX AL
WRRBIEFERLYERE. MAIWESMEEL - THeFnREMT TR RAEHR
RE M B ¥ SRS, ER MR, LA SRR RET BN AT
R TERAEINERIE, MEBIENHRERIRS.

AR, B W P AR B AR A T AL R SRS BB 5T B Ay — R %, ToH %
HGARETFERRAEMARABRES R, 1992 F, FEELERSRE TR SRS
PR, WM B, BOF A ZEEAARL TRRARZ —1, BRT MM TR
RPEAMYE . FXHFHLEREER, WELLEFHRBIE—AERAME
AT T B R R

1 EHERE
A CHIEI R RS T 5 E B A T BRI

2 WG ER

BAMEHE R TRES SR, AR FHEEIRETIBENEE
BAL UEBI BTG RS RETR(ERARMNB) M SRR > B ; LIRETF M
g R, AT RETLIHTRETRRES 2T ERL.

2.1 WWHlFME
SRR A AR, TR AR Lok R b (R 2 UG R R, TR AR

HFAKRMNEESTH, #£ES 29476248,
* GEHBERA, RELEN TR 300072,
HOHE H 3 :1996-03-27, 4 B H 3 : 1997-10-13,

© PEMZRBEDHFRMATIRKSREST http://journals. in

1. aC. Ccn



2 WERS . SERKMESIEH SN BRILTR 199

SINEENEES SRR RSEHC, HRRS

Qutput la
& BT A AR R, BB RS A, Hizienl::er
ERTHEARBARERE, BIRARENFESR I Hidden layer
R~ () FT. B REEREANTS, MERR Bottle layer
% BB E SRR E K, FIL AT HKX P4 H Tuput layer

SR, S, AR E ISR 2R RO R E D
HE, EERFRLEETTHEN 3.
OF = fUE) = AW * O (1)
0% = f(I) = AWEE«08) = A(WLF 1) (2)
W] 44 B A\ 5 Bt i R B R A SR S 2 B (pH (BB
W .ODH. RERE), BESHIS MHEN A MR EZRME) M ABNEE 2342
SRR, DL RS ok 3723, MAM TR A S RBAKE. AP ERESEHLE
BT E SR 27,13,
2.2 RIEFFHHE
Hi AL T R 4 L PG 2 ) X 17 4 B 455
o, mE 2 iR, BTk BRI RE
e A ERIEKE, WEAEENKLAER,
BRI EE SN 22 . M TFRER
REA B =3 8 34 BIAS(RIE) 54k
F R R R B IE, RIS R
g GG, b TR AR E R R .
BB IDFRE, Fo AL E ;38 — 23 BIAS
BIAS 5L FREHABRIBBKENE, £
HALEH R EE, RVEENE. AEEN
BRI T HBRWAES. 2XPEE
WEHECH 1; B34 Ak TR chig AR A S8 B S i3 BRI, T
XA E A TR B R AL TR LA ER, FFLABRE R IR
WA F RS S REEETRRNRK 3 -7 FiR:

M1 HEBTREENTEE
Fig. 1 Framework of simulation

sub-network

2 TS

Fig.2 Topology of the optimization network

0, = W const + V; (3)
AO; = AW{" const (43}
Wit = Wi+ AW, (5)
Ot = OF + AW/ const (6)
Y )
AW = ax Wit - (- o= 9 25220 1w »

EXFRR AT, ML TFRESEUTMES ~H— FER—PEEME UREE
b, A A W RGBT A R G T L SR = A B B, BT B B AR
4% Sl sE R, TEC LMY, B P4 o o BT A AL, A IR LR IR AR,
LARRAIE.

© HERFRMEMFARAATIKS@HEST http://journals. im

ac. cn



200 £ #H T 8B % i 14 %

Bt F e gL e, § A ErEN AR, INGHERE S, SRANRE
HHEFRE, NG HEFEIGHER, X RGN ARR, LR 7R FIRE
PR R A, IR E B E R AR T, B E SR A M
HiFMHBE. X PERECRPEEREREEN “HEAMLELNRHES.
PR Bk B RAL REAR SR 25 9 4%, IR AL T W 2R A0 IR AL, SETH SO AL R A U B A
58, FREMESMEHELESHERLYEERL. YE4NENHLESTEE
Lot (AL R Ik, BT XS R A9 BI M 45 SN 155 B A B AR A M5 5, X RLARD P 4
HiES AL ERMNE.

£.00

3 £R5i4# S o
3.1 R % a0
LR BT RINGE, WHREEF 1%. 5 200}
BURBFM A G0 LARERATN, SRERTH 2 0o .
T RO B, TOME S B E A X R 3 AT, 00D 240 400 600 800
3.2 iglﬂt‘[‘tlﬁ#ﬁﬁ Estimated value:cy, /%

TEFEFFRALEY, HE AL E o A A TR, 10

BEEA R E, W E Ry A By, 5 ORERERIMMEN
BRSO TR O 1 BB A A B, B0 P 2 4 s £ g e T3 Acouracy of estimated value of
i, %%[ﬁ?é}ﬁc B EES E‘I‘Tﬁx‘jmﬂqﬁﬁ glutamic acid concentration

B E B RS AT, VA ERL, 45 HER X E R ERAR, &
it BT .

i a o SR - MY SHE LB TR ©
HEBHELBELE - CRSRALTE TR

BELAFMTT ODpo ME REARE . pHY Rl ERITIBUELTEE
B .BEENEETEEEE BiE B, & Table 1 Variation range of variants
ZPWELRELR 1R, oHERFTHE 4. during element analysis
AE 4 PEE M R E 5 R H R W B Variant  Lower limit Upper limit
R,EBRELIE S~15 TWER, MRE MR 53 Tnitial OD 0.62 014
PR, WA R, R R KA I concentmtion 1y g g9
T R . pH METE 6.4 MR WA BbR,
AEMFREE, WAL RS pH AKX
TR . of giucose % 2 27
3.3 S3ERLN

LR Lok ok, RS BRAYVHERS 2B ERHE, (LB LR RIEER,
RS, HTFRE RN GESBREXEETENRRER, FTLREE RIS FHAK
RifnE, EF—HRICFWERAEE, HPW RS2 . pH=6.4, Urea=.052,
OD=0.07, Glucose = 14.0,

EREGT R, REFIARERE. RATBMENRE, T EF LB RERE

Initial pH 5.3 9.3

© PEMZERMEMARMATIKSHER htto://journals. im

ac.cn



[
=

HESE . SERANER LB e B LT R 201

692 1

=
s E
g =
g g
2 =
=
= o g
w < 69] b
|+ —
[+
.§ 'g
§ g
(%3
§ 6.90 6 10 12 14 18 22 24 26
0 0.5 L
Relative value of four variants' changing s ARNAYRER IR

) Fig.5 Optimized feed rate at different
B4 PORREE R RS ER N AR

Fig.4 The effects of four factors on the terminal
concentration of glumatic acid
% Initial concentration of glucose, & Initial pH,

time

T2 RERENEERILR

(Olnitial concentration of urea, O Initial OD Table 2 Comparison between data before and
RREREKF. AMUEER(E S)WHHL, after optimizatioy
ERMHSREN B TRRRERRS B Industriel Optimized
TAbon, B AL RS T, TEX B K, & data cpu/% results cpu/ %
RHFERBR, rRl Rk meE, me 2 6.94 7.76
FEXT R AT B B R AERR, SRR 36 7.02 7.96
FRXF I

HRMAAC S ¥ B ATR A, 32.36h B EMEEN BRI TH 2. HRERRK
L R R S ] 2%,

MWLM SN AT 2Rt RO R R THE, 2R R AEHSMRE. SRR ME
TREATIA, FIRNGRERT R, BET e FnRe Bk, K308me Mgl
FRRMTSZERNA BRBTHESR.

£ % X K

U OBRR, BRER R O B TR¥H, 1995,11(1) ,90~92
2 Shimizu H, Miura K, Shioya S et al . Biotechnology and Bioengineering, 1995, 47:165~173
3 Estler M U. Bioprocess Engineering, 1995, 12,205~ 207
4 XFE ATERELFLEVHYE, L. PEALLREL, 1995
FE5HY
BIAS M : I 7S —BeEHA KR
cgu concentration of glutamic acid O 23HEMBMAERARRE
const H¥ O, 3&EMHTFEHARE
[ RREY Of 2 RME—BMEBEHA KR
glucose  MEMEHE( % ) Q;, RARES T EE
12 23HMBARRARR Ol B o RSB ES i M e
L. 3ENEERRARE OF! o+ L UERRELA RIS S | MG K

© HERMERBEDARAMATHSHESR http://journals. im. ac. cn



202 X M I B % # 14 %
W2 3« DHSNESEFIBAMNBEREERE .8 WY
W3 3+ HAARS SRS EEARAMEE oW BRRERARAUSENES BGS ML E
3 EURLIE -3
W, kMRS MEIERE v HSEWEE
W FomilsmemEs HeRE v RALERE
Wit S - R MGRERER | MUARE 0D R
Wit 8 o L RV LRI | MU Vi Birgir ol
A BE Wi ik E
Urea REWRE(%)
A Neural Network for the Optimization of Fed-batch
Fermentation of Glutamic Acid
Miao Zhigi Zhao Lingyun Yuan Yingjin
( Department of Biochemical Engineering, Tianjin University, Tianjin 300072)
Abstract A neural network system, which composed of a simulation sub-network and an optimiza-

tion sub-network, was developed to predict and optimize the industrial glutamic acid production of
Fed-batch fermentation process. A data-compression and filtering network was incorporated into the
simulation sub-network to extract”Noise-free” patterns in the input signals. The optimization sub-net-
work can optimize the fermentation process over the single variable or the entire set of variables with
training algorithm.
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