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Abstract: In this work a MABOOMS™ has been employed
to cultivate microorganisms and investigated the effects of
culture medium components on cell growth. A 24-well micro-
plate coated with 4-divided fluorescent sensing membranes
was used to monitor the dissolved oxygen, pH and cell concen-
tration during cultivations. Fluorescence intensity for dissolved
oxygen or solution pH and reflectance for cell concentration
was online monitored by using the MABOOMS™. The online
monitoring results showed the effects of culture medium
components on cell growth in cultivation processes very well.
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Fig. 1. Comparison between a shaking incubator and MABOOMS™
for medium optimization.
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Table 1. Medium composition in E. coli DH5a. cultivation

I glucose tryptone  yeast extract NaCl
P e [¢/L] [¢/L] [¢/L]
Al 5 0 0 5 10
A2 5 0 10 5 10
A3 5 5 10 5 10
A4 5 5 0 5 10
A5 5 5 10 0 10
A6 5 5 10 5 0
Bl 6 0 0 5 10
B2 6 0 10 5 10
B3 6 5 10 5 10
B4 6 5 0 5 10
B5 6 5 10 0 10
B6 6 5 10 5 0
cl1 7 0 0 5 10
c2 7 0 10 5 10
c3 7 5 10 5 10
c4 7 5 0 5 10
cs5 7 5 10 0 10
c6e 7 5 10 5 0
DI 8 0 0 5 10
D2 8 0 10 5 10
D3 8 5 10 5 10
D4 8 5 0 5 10
D5 8 5 10 0 10
D6 8 5 10 5 0
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Table 2. Medium composition in Bacillus cereus 318 cultivation
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Fig. 2. Online monitoring of fluorescence intensity for DO and

pH, and normalized reflectance for cell concentration in E. coli

DHS5o. cultivation with various medium components using

MABOOMS™ (-m -: DO, —: Norm. RF, O: pH).
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Fig. 3. Online monitoring of fluorescence intensity for DO and pH,
and normalized reflectance for cell concentration in B. cereus 318
cultivation with various medium components using MABOOMS™
(-m-: DO, —: Norm. RF, O: pH).
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