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1 YX/G YX/N
NH, * 1
Berthelot 2.05g/L
) DA19
DAI19
2.1
NH,* 17.4mmol/L M pH
DAI19 20h 13%
1 17 .4mmol/L DA19
Table 1  Effects of trace elements on growth and acetate production of DA19 in the minimal medium
with an initial NH; * concentration of 17.4 mmol/L
Glucose' TE? Cell Acetate NH, *3 Glucose® Final Yo Yy
/ g/L / mL/L / g/L / mmol/L / mmol/L / gL pH /" g/mmol ! gg
2.05 0 0.798 +0.01 0 9.96+0.04 0 6.78 £0.01 0.104 0.374
0.4 0.833+0.03 0 9.58+0.12 0 6.70+£0.01 0.103 0.391
375 0 1.37+£0.00 0 3.22+0.13 0 6.60+0.00 0.095 0.358
0.4 1.63+£0.12 0 0.758 £0.26 0 6.51+0.00 0.096 0.426
5 45 0 1.69+0.01 11.7+1.87 0 0 5.96+0.07 0.095 0.304
0.4 1.80+0.08 0 0 0 6.45+0.01 0.102 0.326
7 36 0 1.65+0.01 21.4+0.83 0 0 5.05+0.01 0.094 0.220
0.4 2.02+0.12 2.76+0.35 0 0.615+0.19 5.78+0.10 0.115 0.296
9.41 0 1.68+0.09 22.2+1.09 0 1.77+0.08 4.94£0.03 0.095 0.216
0.4 2.14+0.00 2.90+0.39 0 2.71+£0.54 5.71+£0.02 0.121 0.315
1. Initial concentration 2. Trace elements solution as described in materials and methods 3. Residual concentration at 20h.
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Fig. 3 Effects of the amount of added trace elements on growth glucose
consumption and acetate production when DA19 was cultured in M

medium

Fig. 4  Effects of ferrous iron addition on cell growth A and acetate

production B of different E. coli strains in M medium
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2 DA19
Table 2 Effects of Different Salts on Growth and Acetate Production of DA19
Trace Cell Acetate Final Yxie Yo Yux AN
salts / g/L / mmol/L pH ! gg / mmol/g / mmol/g / g/mmol
No addition 1.41+0.03 16.33+0.37 5.28+0.01 0.199 2.35 11.8 0.086
7ZnS0, 1.45+0.02 18.27+1.19 4.97+0.06 0.196 2.53 12.9 0.091
HBO; 1.42+0.01 17.15+0.71 5.05+0.01 0.197 2.44 12.4 0.093
Na, MoO, 1.40+0.03 18.05+1.19 5.08+0.09 0.195 2.58 13.2 0.091
CuCl, 1.51+0.07 19.13+1.87 5.00+0.08 0.208 2.69 12.9 0.093
AlCly 1.14+£0.07 15.37+£0.52 5.05+0.03 0.175 2.43 13.9 0.087
CoCl, 1.74+0.04 12.79+0.47 4.82+0.05 0.221 1.66 7.49 0.081
MnSO, 2.65+0.03 8.93+0.33 4.76+0.06 0.311 1.06 3.41 0.109
FeSO, 3.79+0.04 1.15+0.39 4.13+0.03 0.356 0.109 0.305 0.108
TR 3.77£0.03 1.20+0.21 4.22+0.03 0.335 0.108 0.320 0.108
* Trace elements solution as described in materials and methods.
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Effects of Trace Elements on Growth and Acetate Production of Escherichia coli

ZHU Cai-Qing YE Qin”"
State Key Laboratory of Bioreactor Engineering  East China University of Science and Technology ~ Shanghai 200237  China

Abstract The metabolic characteristics of Escherichia coli DA19 were affected by the trace elements added in the
minimal medium. When cultured in the minimal medium with an initial NH, " concentration of 17.4 mmol/L both
growth and cell yield based on consumed glucose were improved and less acetate was produced as a mixture of trace
elements was added and NH,* became a limiting nutrient at glucose concentration higher than 5.45g/I.. When cultured
in the minimal medium with sufficient nitrogen source 57.5 mmol/L of NH,*  addition of trace elements resulted in a
great increase in cell growth and glucose consumption. The cell yield based on consumed glucose increased by at least
60% while produced acetate was only 13% of those obtained in medium without the addition of trace elements. The
amount of added trace elements mixture ranging from 0.1 to 1 mL/L.  had almost the same effects on cell growth acetate
production and glucose consumption. AI'* had negative effects on the growth and glucose utilization while Co™*  Mn’" or
Fe’* respectively improved growth and reduced acetate production. On the other hand BO;*~ Zn’* Mo0,*" or Cu’"
almost had no significant effects on the metabolic activities of DA19. In the medium supplemented with Fe’*  the
behavior of the culture of DA19 was almost the same as that in medium supplemented with the trace element mixture.
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