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FEA2EE(D0)S pHE SAl AE3H7] 9381 olsF B8 AA wh& A3tk DO WA 959 RudppEs
MTMS Z-Aeo|| &3tsl1 24-4 wlo] A ZEFolE] ZHo|Eof| FEEI T DO-HES 9o HPTSS £33 GA -4
=

g0 TSI pH AL 918 Gl o35 B3 A4 B 250} o] & Fie] 9L Wtk EF DOS)
pH 055 #3844 vk v AT REAe] £ RUEY st S8aglon $& A5e ul

A double-layer optical sensing membrane has been fabricated to measure the concentration of dissolved oxygen (DO) and
pH value simultaneously. (tris(4,7-diphenyl-1,10-phenanthroline (Rudpp) ruthenium(Il)) as a DO sensitive dye has been mixed
in the methyl trimethoxy silane (MTMS) sol-gel solution and coated onto one well in a 24-well microtiter plate. On the
DO-sensing layer the GA (3-glycidoxypropyl trimethoxy silane (GPTMS), 3-aminopropyl trimethoxy silane (APTMS)) sol-gel
solution mixed with 8-hydroxypyrene-1,3,6-trisulfonic acid trisodium salt (HPTS) has been coated and used to measure pH
values. The double-layer sensing membrane was affected by ionic strength and temperature. The double-layer sensing membrane
for DO and pH has been applied to online monitor in microorganism cultivation processes and showed a good performance.
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Figure 1. Diagram of the double layer sensing membranes for dual de-
tection of pH and DO.
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Figure 2. Fluorescence intensity of a dual sensing membrane for DO
and pH at different dissolved oxygen concentrations and pH values.
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Figure 3. Fluorescence intensity of a dual sensing membrane for (a)
DO and (b) pH at different temperatures.
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Figure 4. Fluorescence intensity of a dual sensing membrane for DO
and pH at different ionic strength (Na+).
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Figure S. Dual monitoring of the fluorescence intensity for (a) DO and
(b) pH during the fermentation of E. coli DHS a.
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Figure 6. Dual monitoring of the fluorescence intensity for (a) DO
and (b) pH during the fermentation of B. cereus 318.
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