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The Kinetics of Batch Fermentation of L-Tryptophan-Producing Strain
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Abstract Base on the experimental data of batch fermentation in 30 L fermentation reactor and the
established mathematical model of L-tryptophan fermentation the optimal parameters were evaluated
and the nlinfit was fitted to the model through software MATLAB. The fitted model could reflect the
fed-batch fermentation process of L-tryptophan very well.
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Braun
1.3 2.1.1
1.3.1 40 ¢/L NH4 ,S0, Monod
4.0 g/L 6 ¢/L KH,PO, 1.0 g/L
MgSO, 0.4 ¢/L MnSO; 0.01 ¢/L FeSO, 0.01
/L 30 mL VB, 300 ug VH 200 pg pH
7.0~7.2 73.55 kPa 15 min.
1.3.2 132 ¢/ NH, ,S0,
40 ¢/L Phe 0.15 g/L Tyr 0.15 ¢/L. KH,P0, 1.0 .
o/I. MgS0, 0.4 ¢/L. MnSO, 0.01 g/L FeS0,0.01 L- . L-
/L 20 mL 40 mL VB, 100
pg VH 50 pg pH7.0~7.2 73.55 kPa 15 min. Monod Lo-
1.4 gistic
1.4.1 32 C 20~24 h. d_X:lum N G |
1.4.2 30 L 500 ml de X s
50 mL 32 C M %
220 r/min 16 h.
1.4.3 30L 30 L Logistic S
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1:1 pH 7.0
400 r/min.
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Tab.1 Estimated values of kinetics model parameter of batch fermentation
Hm Xmax a ﬁ kl kz
0.147 22.6 0.0052 0.0888 0.0052 17.94
0.00489 0.0768
95 % 0.135 0.158 22.22 22.98 0.00546 0.1007 -0.263 0.273 16.77 19.1
3 95%
dXx _ X 25
dp =0 147 1=, X > e
d_P _ d_X =5 20 /f.z'f)-._"
T =0.0888 X +0.0052 T 6 %ﬂ ) .“{:r_.
_4S 4 0052 4X 4 17,9442 7 K- 7
de ds d¢ * 10 Vi
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Fig.1 The fitting curve of the growth of bacteria cells
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S , / o/L / o/L /oL
i h
b
i 36 72 67.1 20.72 21.205 3.71 3.861
&
[ 40 58 57.9 21.98 21.888 4.23 4.362
1]
2 44 52 49 22.21 22.282 4.48 4.844
48 42 40.3 22.93 22.504 5.15 5.313
& B (a)/h 52 32 31.8 21.94 22.628 5.64 5.774
2 56 28 23.2 22.24 22.696 6.03 6.232
Fig.2  The fitting curve of tryptophan formation 60 16 14.8 22.72 22.734 6.56  6.687
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Fig.3 The fitting curve of substrate consumption At = 0.147 1- 2.6 X
2.2.3 dP dx
n =0.0888X +0.00525
nlpredci _ﬁ :0 0052d_X + 17 94d_P
L t ) di T de
P— / ¢/L S——
) / g/L t— /h X——
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Tab.2 The comparison of putative and experimental values Lok ky Yers
of batch fermentation dynamic model Yp Y o]
L- f—
/ o/L / ¢/L
/ / g/L /h—l fog—— m—
h
/ht
0 132 134.8 1.38 1.306 0 0.015 2 MATLAB
4 130 132.7 2.36 2.272 0.11 0.136
§ 128 129.3 3.14 3.827 0.28 0.334 Levenberg-Marquardt -
12 122 124.1 5.67 6.126 0.57 0.637 ’
T(Q2223 30 L
16 114  116.8 8.72 9.142 0.94 1.060
20 108 107.6 12.03 12.525 1.52 1.588
24 98  97.3 14.25 15.718 2.14 2.175 T(2223 L
28 87 86.9 17.34 18.274 2.68 2.766

32 80 76.7 19.84 20.065 3.22  3.331 356
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