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GSH Fermentation Process Modeling Based on CCTSK Fuzzy Neural Network
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Abstract; The prediction accuracy of GSH fermentation process modeling is often deteriorated by

noise existing in the corresponding experimental data. In order to circumvent this problem, the

CCTSK fuzzy neural network was employed. The results demonstrated that the proposed method

has better explanation and robustness, compared with the BP neural network based method.
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BT, MAEYRBEER GSH TlbAF=HER
R EZ—, MAE™ GSH fTAMNESKE
BRI LERER BERENEFREAGTERIFR
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2 #HHEF%

2.1 B %

FERL R 4 B 1 (Candida utilis) WSH 02-08,
GSH BB (EEEH R ERK.
2.2 EBRE

FEREFEG/L - EEHE 20, HAK 20, B8
# 10,5508 20; pH {4 6.0,

MFEFE /L HEE 20, AN 20, B
# 10; pH{E 6.0,

REREAREFE (/L) - HE W 30, HMmE S,
BERR _EH 2.5, MM 0.3; pH 5.5, BEFRRS

REKRERFES B HE,
2.3 BHFAE
2.3.1 #&Ei% BEHEHNMEET 0 CHER

BABPERILABLREEPRE-EIMAESD
FERERE—K.

2.3.2 #FA WHAEMTE CERLI~4
hE R—FEBEEEMZEREE S0 mL fFig%
FH 500 mL B9 = MM RS 3%, B R 55 3 200 v/
min, B EF 30 C,#EFKmtE 20 h,
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2.3.3 AEEik BHERAFOMHFERBRERE
BARI0NMERE B ZEEAE 50 mL RERE
EH 500 mL M= MARPHITREE R, KRR H
26 h, RELEIE 30 C,HYG- I % [m1 5% =X, 46 15 8
BT E N 200 r/min, S LR IRITWEHE
H 3 AFATS A, LR G R F B E TS
fitH. :
2.4 BABHHAKNIER

W R BEWAE 3 000 r/min FE L 10 min 7,
BEREATHFEPERRASONE, UEAFEE
B IR SR . B RN 40 MR
ZEEBEPES LA 2 h, B E 30 C,3 000 r/min
TELEANLERPES GSH' . 2BRBEH
£ GSH #43Frie il
2.5 fHAE
251 metTEaME W25 ol AEE.2
3000 r/min FE.LJE B AZMBAER 2 K. BEH

WERF AT CCTSK B2 M &% 4 550 H bk A Bt id A2 4

200 L W B 3% MK MRS, TR F WA 100
uL 5.0 U/mL #45 Bt H Bk RS 5 30 5 1, 0 52
412 nm 4b [ P 7 B9 % OD 14 & 5 min J5 9
OD f . 414 OD M & fb ik % 55 GSH R B K I 19
%R, HE B GSH mA R,

2.5.4 A GSH 4 ¥ (GSH content) # & 3L
GSH [ B BE Xt 41 T 49 e R =

GSH REXKE/(mg/L)
107 X DCW/(g/L) < 100%

3 ERKARE

B8 C. utilis WSH 02-08 # 17 GSH 4 =i
HERER.BETERRKEESRRMN LA EE
HEERHKFE WERIFR, A LW EXREER

REHELRARR, RBHEIME 2 FRD,
®1 Lu(‘*’)EﬁﬁtﬁE‘i?}C:‘Fi
Tab.1 Factors and levels in Ly (4°) orthogonal experiments

BRI AAE 60 CTH 48 h FHRE,HEHAM S K ¥/(g/L)
FEDCW), RRYKE 1 2 3 4
2.5.2 KARAERAAME 3, SOWEKE A: Glucose 25 30 35 40
Rk, . B: (NH,);S0, 2 3 4 5
2.5.3 GSH RE&ME DTNB[5,5-ZHN- C. Urea s 4 s .
CHEXPFROISMHREREEEN L. & D: KH, PO, Ls 2 25 3
2mLA B A B € I ORF A 100 pL 6 E: MgSO, 0.2 0.25 0.3 0.35
mmol/L # DTNB, 700 gL 0.3 mmol/L #§ NAD-
PH fi £2 Lo(¢)EXRBRESR
Tab.2 The orthogonal experiments
EEMKF BRER
5 A B c D E GSH REKE/ DCW/ M GSH 415
(mg/L) (g/L) FEHHLE/X

1 1 1 1 1 1 166.0 6.9 2.40

2 1 2 2 2 2 163.5 7.0 2.32

3 1 3 3 3 3 167.0 6.8 2.44

4 1 4 4 4 4 160, 7 6.8 2.38

5 2 1 2 3 4 158. 2 7.7 2.06

6 2 2 1 4 3 151.0 7.6 1.98

7 2 3 4 1 2 156. 6 7.6 2.06

8 2 4 3 2 1 152.6 7.6 2,02

9 3 1 3 4 2 151.3 7.8 1.95

10 3 2 4 3 1 142.5 7.5 1.91

1 3 3 1 2 4 143.5 7.9 1.81

12 3 4 2 1 3 144.7 8.2 .77

13 4 1 4 2 3 143.5 7.4 1.95

4 4 2 3 1 4 ‘144.7 7.8 1.85
215 4 '3 2 4 1 151.0 8.4 1.80

16 4 4 1 3 2 144.7 8.2 1.76
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