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Figure 1. Experimental equipment. 1. Dissolved O, sensor; 2.
Inlet port; 3. immobilized cells; 4. Dissolved O, electrode; 5.

Thermostat water bath cauldron; 6. Outlet port.
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Methylobacterium sp. strain M211 (HQ260325)
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B 2. E#k M211 16S r DNA FIRFELE SR

Figure 2. Phylogenetic tree derived from 16S rDNA sequences of strain M211. Numbers at the

nodes indicate the bootstrapvalues on neighbor-joining analysis of 1000 resampled data sets.
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Figure 3. Effect of temperature and pH on the biosensing system response.
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Table 1. The maximum permissible concentration of potential interferents

Interferents ¢/(mg/mL) Interferents ¢/(mg/mL) Interferents ¢/(mg/mL)
Acetic acid 132 Formic acid 66 Maltose 161
1-Butanol 80 Fructose 110 Phenol 14

Ethanol 135 Glucose 80 Serine 180
n-propylalcohol 97 Sodium acetate 156 Tyrosine 175

*2 HEHERMNE(N=T)

Table 2. Results of different methanol detections

Our method Gas chromatographic method

N n  Average(% ) RSD(% ) n  Average(% ) RE(% )
17 92.3 3.5 3 95.4 3.2

2 7 2.5 3.1 3 2.6 3.8
37 6.9 2.7 3 7.1 2.8
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Table 3. Comparison of the analytical performance between the methanol biosensing andother reportedmethods.

Analytical performance Linear range Detection limit RSD/% Cost Reference
Biosensing system 0.002% -1% (V/V) 0.27 mg/L 4.24 lower This work
Enzyme electrode 0-118 mg/L - < 1.6 lower [12]
MPMS-FIA 0.1 -100 mg/L 0.1 mg/L <3 lower [13]
FIA 6 - 100 mg/L 0.6 mg/L 1.16 lower [14]
FTIR - 0.316 g/L < 1.4 lower [15]
AOD/CAT-FIA 0.13 -2.5 mg/L 0.04 mg/L < 1.8 expensive [16]
Colorimetry 200 - 600 mg/L 100 mg/L 2.9-4.0 expensive [17]
DNP-H-colorimetry - 2.7 mg/L < 0.6 expensive [18]
GC-FID 100 - 1200 mg/L - <20 expensive [19]
HPLC 6 —640 mg/L 3.0 mg/L < 1.6 expensive [20]

MPMS-FI; 1-methoxy-5-methylphenazinium methylsulfateflow-injection analysis; AOD/CAT-FIA; alcohol oxidase/catalase-FIA; DNP-H-colorimetry ;

dinonyl o-phthalate-hydrazine-colorimetry.
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Isolation of a methanol-utilizing strain and its application
for determining methanol
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Abstract: [ Objective ] Toisolate and characterize bacteria that can be used todevelop microbial biosensor for methanol
(MeOH ) determination. [ Methods ] We used selective medium and streak plate to isolate bacteria. Morphological ,
physiological characteristics and 16S rDNA sequence analysis were used to identify the strain. AnMeOHbiosensorwas then
developed by immobilizing M211 along with dissolved oxygen (0O,) sensor. [ Result] AnMeOH utilizing bacteriumwas isolated
from biogas-producing tank using methanol as the sole carbon source, and identified as Methylobacteriumorganophilium.
Decrease of O, concentration is linearly related to the MeOH concentration in the range from 0.02% to 1% , with the
MeOH detection limit of 0. 27mg/L. The response time of the biosensor is within 20 min. Furthermore, the result of
interference test and the detection of methanol sample are both satisfactory. [ Conclusion]  Good results are obtainedin
interference test and the detection of methanol sample. The proposed methodseems very attractive in monitoring methanol.
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