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W E 7o Y R B R R B R i KR b f#%ﬁﬁ%“ﬁﬁi FB42 KB 89 R4
OB T#*ﬂ?ﬁﬂiﬁﬁ@ﬁ*&?ﬁﬁﬁhéﬁ@]b?fﬁﬁ'_ R A R I A B S R R
7R, FFAE WA TR B T8 B T A SR A FI P, RSB B B B R R AR 7 90 7 78
B THSERRABHE -BER.

XEE MR, SRR, S T

it R B AR A @O, R B R L R R T B R R A R T A iR
HEAEEE XMERANE, Moser '35 4041t 52 B 3l h 22 45 T B R BAY IR 28, 4
BT R N RA SR K. ONHIEE . ORI &8 E O EM A (Formal
Kenitics) o o2 ¥ i B RV 3T 22 4R W & 2, 5 R RAE M b A B B oy, BB L WL BLL - &
ATHE. BRIEEENTEESIR IR RERT 2,3 28, 30 ER JoR T B
R R BT E SR AT R, B, NTEAERR, #E
BIE N T ERA M T Mk 8 R0 4 R, W ST RTE T (8 I, R L BGE Ry
AR KA, AR ML IIERR S . BXRX— AR, ~ M FORSER LR E
PO ARG E B iR AR ARk, QX BEHME T M AR ERE S
RBL R, LA RS, BITH S FB2 Wtk s, EEEX BT HRREE KL
KH=MIE M 2aE b, 2 T FR42 Wik bR B 3 Jr A,

1 M#5 7%

1.1 Hf

Lﬁﬁﬁﬁfhi ¥ 8 & 5 7 H ( Brevibacterium flavmn YFB42 (lew, Thr, AEC', str’,
AHV", LysHx") %%Flkiﬁﬁto '
1.2 %E
1.2.1 $HEEEFRE (/L) HHE 10, tFrkJ% S, BEREE 5, NaC 15, 3248 20, pH7 .0,
1.2.2 FpsEsE(g/L): WHH 20, (NH,), 8044 I<2HP(J4 1 £7i¢4fz 25, MgS0,, 7TH,0
0.5, 5@#7](%1%?&5 CaCO; 1, pH 7.0,

AT 1995 & s,ﬂ 10 R,
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1.2.3 REEFE(g/L): ’%3%1% 150, (NH,),S0, 30, K,HPO, 1, MgSO4 7H,00.5 ¥
NI 30, EPRACRYE 20, W# 0.3, pHT.2
1.3 %BHEE

Hi+ INFORS, 30L SR A R B#, RERFEET, BE RSB, pH B3
o
1.4 ESRH(lt

HHETE 4k 24b, 1 THE 30~320C FIRG RS 17~ 19h, 30L g 2B TN E 161,
HHE 10%, BEXN 32T, AL 16L/min, #E 0.05MPa(KE), 7 &K £ Hl B & i
pH {H, HEHREBETELE.
1.5 SWH*E
1.5.1 H@EMNME. FREEESGE. RS 0.2ml, A 4ml 0.25mol/L B LR,
F 620nm 4% OD ., B8 ODES OD E—— Btk F E AR A8 M 23T 18, 3 Bk W ik e
E.
1.5.2 HEEWE. 3,5 “EKigige,
1.5.3 HEMWKE. B =Mk,
1.6 HELIBHE
1.6.1 4 FREAN K. NEIEEEERN,
1.6.2 HWEIBEHMRE. FaiEE

2 BREHWR

2.1 maﬁﬂMkﬁmﬁ4ﬁEMEi
2.1.1 BEkR&ERERY ,
(LIS ()T (3K E e B TR

) B A A R B R
T % = uX, = 0. 1258, 5<C28g/L (1)
< R 2)
0 20 40 &0 %0 %*#mm(gﬁg)x N <))

(DA NSRRI, FHERRE. (2)

B 1 AR BT B R 4 Y B A Logistic B, BEFR 4F 3 S M o) Ht 5 82

Fig.1 The influence of various initial TR B RN BRI B 5 4 KAy

concentration of glucose on cell growth HEH, XESMEBEFRZE WEER, Lo-

gistic IRAE — B AIRY S R4, ﬁi:f:m
Aﬁﬂﬁﬁﬁ‘]ﬁﬁiﬂikﬁ_ﬁﬁfhii%ﬁfﬂﬁo (3)XK Monod W&,

fE& YRS, 3 FBA2 @3 4RI T 25, B4 I LB AR ) l’?’cﬁﬁ

(AR REMXIERINE 2 iR, RUEEFBHNEET, HRMEKTS Mon-

od F-HEN R, HiHE U Ks=0.8e/L, T4 R BT b2 o0 ik B M S E R R 80 K
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T LB < 10g/ L I REURA KB By BIR, TS 5 B AT K
HERAEF Monod HFEFRME,

LT BUE R R A R Y
FLE RGN AR BRI, B
YA P PRV B A A R TR, 2R
| HEEREAEREMHEA . Logistic B
A LA R — LS, (B R A fE
H1E Logistic B Ry H B, FEE|E
TR VE A, A SCIR  — R A e R

o 01 02 03 04 05 06

S 6 L) o7 A e B AL
dX X 1
ar T X DTSR

B2 HEEBRFEDUS—VpRAE (4)

Fig.2 - The Relationship betweén'1/$ and 1/ x in 2.1.2 FEMTERLMET, kA PRI

continuous culture of FB42 E"IﬂﬁﬂEﬁEf‘;’, T B FH, —-—%%‘I’i

AR O, o Gaden M AR N EER, MR R SEER BN A E

B M &, Gaden B LA Z 3. OFME RS E B R B AREEK, O
HR AR BB EE, O YHERAEERBEERE,

e

- (5)R# Luedeking — Piret 21752, K f a0, 8= O—I%/T HKREE, a=0, 870 7]
FFRTEEE, 0= 0, 370 TRFZIRE. hT Pirer IR B HHEHIEEK
P T U B, Ak T B S T R A e 2 A, ST LR R BT A B, X —
Wi B RERT AR Piret rFRJE I FARAEE . 8 W RALAV AR AR R B, AR &
REIE, S REUMERER Y - X aEll,

{8 Piret F AL — BRI, A Pirer 27 FL ot 57 BAS M 26 0 1 B8 00 70 b 3 72 80
BRI, Bapail P ERET — A RRESTHMH AR (O ARBREEZRE>
YRR, AR T R EREN SRR R MG e, R EE S SRy
B,

dP _
7 K(S+K)(1+Sﬂ\ X (6}

?ﬁﬁ%ﬁ@?ﬂ?%&%k% WEBTXER, BXRE TRENEXLR, 8
R B R R R T TS AR S0 1R A IR R B P R A AR Y, BT, R IRy
PEREAMTHMARM TR By TR H X FH R, 4 L5 5 Bajpai fl Piret /7
12, o7 T 8 0 R B Jr iR

dP dx

1 - Kxtg, T K S+K)(1+S/K N

2.1.3 EEHEHEE
-9D=-94 -9, - (-4,
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_ds,_ 1 d4X | dP
TR A P T P (8)

PA)RIEDMARBAM LR EREHEEL, v, Y, YRR L IEEN=SH
Hxigk=E,
2.2 RBREUE
1 BUSEHMGELE

Table 1 The value of parameters of the model

Parameter 7 X K, K, Ko K. K Y, Y. m
Value 0.28 17.75 102.1 ). 40 .18 12.2 41.5 .51 .61 0.04

| %2 BETNESTRENLE
Table 2 The comparison between calculated value
and experimental data

X/a 1! Plg Lt 5/gL!

t/h 1 i 1 i 1 i

1.18 1.20 1} 0 150.1 - 150.0
8 2.80 2.70 1.09 1.21 148.0 144.5
16 5.73 5.56 3.63 3.70 139.0 ©133.5
24 .90 9.81 7.80 8.08 L1201 115.6
32 14.2 13.9 14.2 14.3 95.5 . 933
40 16.3 16.5 221 21.9 70.3 71.4
48 17.3 17.4 31.2 30.8 47.2 49.2
56 17.5 17.7 ’ 42.1 4].2 . 25.0 26.0
62 17.6 17.7 50.1 49.4 6.0 8.1

i£: I Experimental data I Calculated value

R ERTE, BE T —HATHREBERS HEB TR R (7). (8)hs
FA AR X R R 0 R R Y SR 00 RO AT 0L &, T T AR 4 1y SR A SR A T 90 e 8 TR

8 8 & ¥
5
=

Sfge Lt

=
i T
\
7]
L1
. £
X, Pig+ L™

1 L L 0
a ] 10 15 20
4
B3 #8E 40g/L B4 w14 80g/L
Fig.3 The initial concentration Fig.4 The initial concentration
of glucose is 40g/1. : 7 ‘of glucose is 80g/L
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140 50 0 1z
X
0 . 0 110
100 |- P ’ -8
2 5 1% Lo ' 1o
=8 - X & 50 L
- 60 420 & 5 0 e R
= 1% + N *
. © 2
wk 10 |
] 1 L i) ; - I 1I5 200
0 T E 0 “:1
IS A 120801 6 B 180g/L
Fig. 5 The initial concentration Fig.6\ The initial concensration
of glucose is 120g/1. of glucose is 180g/L.

Hhk, BAIS AT AL R ek, S BN LE, T MRS ILE 1.

%2 HEAEESTRENIE, WE 2 PUAE BIZAEENEMER#
KT AR, AR B SN R E AT 0%,

gL ot B - E AN R, ﬁﬂ%ﬁﬁﬁﬁﬁ&ﬁmﬂﬁﬂﬁﬁﬂﬁ?%ﬂﬁﬁ
150g/L A TH R WAE, S EEr HNELERMERHERERTT 5%,

B 3~6, 4+ B 708 40.80.120.180g/ L By R BESL UG {8 SHEANT B E R (E P &R
RN, HARERE), NE TR % EAE R X 4 40.80.1208/L B R T8
AR, RETERE & 180g/L W R EHBA T HES TREFTRERNRE.
] i T e 2 B AR A R MR BR 0 Ot R Wi AR, PR A R REIR B VE  Y H SR TR 5
2.3 SHtEBENERISR )

IR i B R T 8 & A0 1R 1R A (F IR AR JT X, T AT _E R BU RS BB
B A R WL R A S AT T 400,

2.3.1  WIEEH BN P TR A B B

76 (4), (MR8 4T AL E

_ X, 1 S
&= [Kieen - Y g, {S+K(l+S/K

M(‘))‘UPTLA?E’CH,?ﬁ?—*ﬁmﬂ’}ﬁﬁi{iﬁﬁﬂft%éﬁﬁ/ﬁﬁ%ﬁﬂ% HEH & REE
FERRIR (WA X e = 17.75g/L, Y, =0.51 3F, KATEE 34g/L IR, TR R EER, th T
) 2 HR 4 R MR T, TR 15 R B AR A B e K TR A, AR B IR,
LW X 45 T M, (EE W RGEE T HRVERE TR LBl A iR, 8
PR A R O T . T LA AR R AT B, Wﬁmﬁﬁ REE.

2.3.2  PERBEX PR R (Y ) BB -

PX=AX (93

4 (8) AT 15

(S.-S)=(X,- X))/ Y, +(P.-P)/ Y, +m | {Xdt : (10)
MFES ARG S,2>5, X, > X,, P.=0,3#4 [ [ Xdt=Xt M@ (10) X5
Pt=(S,-X/Y,—mXt}' Y, _ (11)
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S,~ X/ Y, - mXt
_._f_/SO___T__.YP (12)

A AL T TR B9 4 7 T 0, ﬁ@%AﬁEﬁETﬂ%WE@%&E%?%w%E’J P AR R

ﬁ%%%&ﬁm%fb%ﬂ’]ﬁ%éﬁ# bE Xt~Xm“4‘c)\(12)-:r§t S

Xmax V
- ¥= (l—s—?——"")'Y _ . . (13)

AADRALE L, Y 5, fl mXe FX: S, i%jc,' Y i%jc-;mit-i%jt, Y W FHIE
b omXt BB S, AW S, A, BdX/de ¥ dp/de ¥, SREFIM dS/de ¥, B 2 4 4,
BT mXe AWK, B S, $IX Y B TTAEE I B FIRg . OF S, tighn,
Y B, X R IE R K, XEHEE S, MEEHLEEF. OF S, BN, mX HEZ 8
X, Y W, KRRV R, XIHRE S, MBEHARRA, FUESLMEBTEE
BRI, — BBV . A R B R R B MR AT A B T
i, CD%%EE@%&«%EWH’JEI’*%&E 7& %zﬁﬁ’m%fﬁﬁ%o ®ﬁz‘#&t7ﬁ@%é‘%%ﬁ?m
R ILER, L — RS I FTRR B | '
HFEIWMERTUE N, %ﬂtﬁﬁﬁﬁﬂ?%mﬁ%*&ﬁ%%:%%ﬂ%ﬂﬁﬁ;&i IOOg/L
B, ARG A PR R R A 2 MR I 1500/ L MR =M et BBk, WL
34 2 W R R AT R R B 3RS B R O AR PR TR AR AL
' =3 AERE T R

Table 3 The influence of initial

Y=

concentration of glucose on fermentation process

T 5./g Lt . t/h plg Lt Y/% _ : I/g-L!

. 38.2 3.0 16 9.36 24:5 0.585
80.3 4.2 28 22.6 28.1- 1 0.807
99.1 . ° \\ ™51 ©36° a 30.7 30.9 0.850
117.8 5.4 48 38.9 © 33.0 0.810
. 150.1 8.0 62 50.1 33.3 0.808
178.2 10.2 78 56.9 31.3 0,729

%Uﬁuﬁﬂﬁﬁ%ﬁ:ﬁiﬁl_ﬁé}ﬁr—ﬂlﬁ——ﬁﬁtﬂ J:‘nil‘.lﬁ%mm B I ik LU R
B SR v 0, TR A 7R, R EIRE R AR A T T
lﬁ%&ﬁ#ﬁtﬁiﬁqﬁfﬁ‘“ﬁﬂﬁ%ﬂ%m%?"%mﬁ\mm%{kzﬁﬂméﬁﬁz?ﬂ?ﬁﬁ BRR
A CO) SRR y, 37— R B WIME VR B T B, S St O I 48 780 R B, S o
pd dugeliohi 279 RIS IRE A b ol R I A R ek mﬂ’]if"gﬁﬁﬁméﬂ
PR [Ellttﬁ%ﬂﬂmﬂ@?—m%ﬁﬁﬁk@ Mﬁﬁﬁﬂﬁﬁﬂﬂ‘])‘i“ﬁo
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The Kinetics of Lysine Batch Fermentation

Gong Heng
{ Derpartment of Biochemical Engnieering, Euest China
University of Science and Technology, Shanghai 200237}
Lun Shiyi A
( Derpartment of Fermentation Engnicering , Wuzi Light Industry University, Wuzi 214036)

Abstract  On considering the influence of the concentration of glucose on lysine fermentation, a set
of models including cell growth, product formation, substance consump‘tion was established for
FB42, the lysine producer. The results obained from the models well agree with the experimental
data in spite of the initial concentration of glucose varies in a very wild range. Using model analyzing

some conclusions were made, which can be informed in practical fermentation process successfully.

Kew words Lysine, batch fermentation, kinetics model
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