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Abstract: The process of L-Tryptophan fermentation by E. coli TRTH/pSV-709 was investigated, and the
result showed that there was a large number of byproduct (acetic acid) in the broth. The effect of acetic acid
on L-Tryptophan fermentation was studied by experiments with addition of acetic acid. The results showed
that 2 g/L acetic acid could inhibit the growth of L-Tryptophan-producing bacteria and L-Tryptophan pro-
duction. The mechanism of production of acetic acid was studied. Several strategies including dissolved
oxygen regulation, suitable concentration of initial glucose determination, glucose-limited pulse fed-batch
and the specific growth rate regulation were applied to reduce the generation of acetic acid. Under the opti-
mal condition, the concentration of acetic acid was decreased by 51.35% compared with that under original
condition. Biomass and yield of L-Tryptophan were increased by 51.07% and 46.54% respectively, which
accessed high cell density cultivation.

Keywords: E. coli, Acetic acid, L-Tryptophan, High cell density cultivation

L & (L-Tryptophan) (/L2 Ak o-BHE-B- WINKIEDTIR, J2 AP RISHHILE AT Sk 8 Fbsdi &

ELW B EEEIHRH R H R LIRS (No. 2008ZX09401-05); “+— 1. [ SR S 4511 5 5 55 H (No. 2008BAI63B01)

*EIEE: Tel: 86-22-60601251; DX: ningch@tust.edu.cn © PERFREMEDFRTEATIES4RESY http://journals. im. ac.cn
U5 BHA: 2009-08-07; $#EF HHEA: 2009-11-17



FESL A AU M) IR L- (02 K T FY) 52 )

167

gz —, X AFSYERKET . BRI S
FEMAIE, AR T E R, TR T
B2 R EDRE R N ORI SR A e
L- (SR I 7 Tk A L . MUE W i
W) K Wik, oo W K W R KB A 7= L
FRME TR A, WEHERA KRB, AEmR
PEFFI . B TR B A B R 2 . 545
I LRI RE S B E 3 R B R R s S
P, B E AR AT ARz e B2, K
WA FE o A K B S5 7 A R, S A A TR Y
JER IR, RN A R BN 2 R i A K
W =R A R R, Wb K B R R R
0 77 A AU R S5 B0 FF T ) v 2 B A R,
HXF T4 e -8 2R 00 7 i Ry 2

o A0 L 2 B R S — AR A, E AL KT
TR 5 2 B B R — MR AR R O TR R T
50 /L (DCW)LA BBV EE i, $E 5 TRER I %
T2 2% B2 T DLRWR B2  m  i, BRAARAS, H2, %
BB R IR S B IR A B TR R
R IR N E FERIAE, B IR EA T R
AR  RE 3R R G b e ) 2 R R
T A R R R AR Dy 1, Sch AT T
AR R = ) SRR L8 5 2 R B2, SRHX
T AT EKT . e A S IR A R L BRI
R 50 AT o s ) R A L A A R S R it 0
R ORI A, R R R L8R =
193 R

1 HRETHA

1.1 Efh
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V0.03% xmpo, iy Vows = 90:10, i 1 mL/min,
Kl K 278 nm; ZBRMWEE I E KA RP-HPLC™;
NH, W 8 2 BESCHR[O1HE A 7 5 o

2 HR5HE
21 L-BREBRABIRESHR

16 5 L AEKERE EETRsR it & B, &
Fa 2 h EREEAEY R, L-OER7 ], CRIKkE
K AR ERESE, SR ME 1 PR,

U

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

http://journals.im.ac.cn/wswxtbcn



168 s aH

2010, Vol.37, No.2

—*—DO (%) —*— Biomass (g/L) —4— Yield of L-Tryptophan (g/L)
—v— Concentration of acetic acid (g/L) ——pu(h™)

25 130 ~
0.30 | e
F d N
0.25 F 20 %0424 %
L (=3 ]
~ <
L = .2
020 15 5118 5
S0.15H% =1 <
= L& 10 E 12
L ©
0.10 -2 2 2
[ {5 =416 £
0.05 | = GRS
I cl 8
0.00 | , ) , =210 ] 0.0 5
0 8 16 24 32 40
¢ (h)

1 RAEFHT L-BSBRABEREHE
Fig. 1 The curve of L-Tryptophan fermentation with
original condition
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Table 1 Effect of acetic acid on L-Tryptophan fermentation

Addi%fi ?szl?fl?cetic Additir%:izzfrfion of . e L Ziﬁ?ﬁ]%ﬁ .
s (i) - Biomass (g/L) L-Tryptophan (g/L) Fermentation period (h)
0 0 35.36 + 0.42 22.43 +£0.31 38+0.5
0 1 35.27+£0.21 22.32+0.27 39+£0.5
0 2 31.27+0.37 19.32 £0.21 41 £ 1.0
0 3 30.15+0.23 18.93 £ 0.19 43+ 1.5
0 5 29.46 +0.33 16.75 + 0.26 46 £ 1.5
16 1 35.32 +0.31 22.39 +£0.35 38+0.5
16 2 32.47+0.26 20.51 +£0.28 40+ 1.0
16 3 31.42 +£0.31 19.89 £ 0.26 43 +£1.5
16 5 30.65 £ 0.27 18.59 £ 0.32 44+ 1.5
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Table 2 Effect of NH," on L-Tryptophan fermentation

NH, W i i NH, W e 1 Ly L AR K
Addition time of NH," (h) Addition concentration of NH," (g/L)  Biomass (g/L) L-Tryptophan (g/L)  Fermentation period (h)
0 0 35.36 + 0.42 22.43 +0.31 38 +£0.5
0 0.37 35.27 +0.31 22.32+0.27 38 +0.5
0 0.75 35.12+£0.36 22.29 +0.29 38 +0.5
0 12 35.11 £0.26 22.31+0.19 39+1.0
0 1.87 34.85 +0.23 22.15+0.21 39+ 1.0
16 0.37 35.32+0.28 22.39 +0.33 38 +£0.5
16 0.75 35.17 £ 0.18 22.29 +0.25 38 +0.5
16 1.12 35.12+0.24 22.21+0.21 39+ 1.0
16 1.87 34.72 £0.26 22.11 £0.23 39+1.0
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Fig.3  Effect of dissolved oxygen on biomass (A) and Effect of dissolved oxygen on concentration of acetic acid
and yield of L-Tryptophan (B)
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Note: In figure B, solid icons represent yield of L-Tryptophan, hollow icons represent concentration of acetic acid. The same below.
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Fig. 4 Effect of concentration of initial glucose on biomass (A) and Effect of concentration of initial glucose on
concentration of acetic acid and yield of L-Tryptophan (B)
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Fig. 5 Effect of concentration of glucose on biomass (A) and Effect of concentration of glucose on concentration
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Table 3 Effect of different specific growth rates on
L-Tryptophan fermentation

Wk O REE LGER KRN
h) Acetic acid  Biomass L-Tryptophan Fermentation
" @L) (L) (g/L)

period (h)
0.1 0.41+0.02 42.23 £0.31 25.48+0.26 50+ 1.0
0.2 0.75+0.06 49.79 £ 0.37 28.97+0.43 40+ 1.0
0.3 1.70 £ 0.12 49.62 £ 0.29 28.79+0.34 34+£0.5
0.4 4.23 £0.35 40.32 £0.35 21.42 +0.41 42 +£1.0
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