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Table 1 Comparison of BOD and BOD;s response values for dif ferent organic compound

Compound BODs Trichosporon Pichia Bacillus Bacil lus Pseudomonas Mixedmicro
/mg mg~ ! cutaneum/ mg mg” ! anomala/mg mg~ ! lichenif ormis/ mgmg~ Y subtilis/ mg mg~ ! putida/mg mg~ ! organsm/mg mg~ !
Glutamic acid Q 42~ 0 64 Q62 0 59 0 51 063 Q 60 Q55
Histidine 055 Q 50 023 029 043 Q31 053
Citric acid 040 Q20 Q10 0 06 017 Q03 015
Glycine 052~ 055 0% 46 Q35 0 41 0 40 Q42 0 51
Frudose 071 Q43 Q36 030 0 51 a4 039
Sucrose Q0 49~ 0 76 Q22 024 017 023 Q16 014
Lactose 0 63~ Q 88 Q10 Q10 0 0m 018 Q07 0 06
Glucose 0 50~ 0 78 Q 61 Q55 072 0 67 Q0 63 072
Starch 015~ 071 Q14 a0 08 0 0m 015 Q13 011
23 BOD 3 4 BOD ,
BOD BOD
GGA s BOD
GGA

Intensity/mV
dzdr

0 1 2 3 4 b5 6 17
Time/min Time/min

Fig 3 Fluorescence responses of BOD sensing film immobilizing Bacillus subtilis (a) and dI/ d& curve (b)
Concentration of GGA(mg* L-1): 1, 0; 2, 20; 3, 40; 4, 60; 5, 80; 6, 100; 7, 120

3(a) (b) , GGA 20
40 mg* L', BOD GGA 2
2 82 min L 77 min, dI/dt 184 2 2 , ,
3244, 0~ 120 mg* L' , dI/de GGA ,
0.989 1( 4 dr/d GGA ) BOD ,

GGA

BOD

GGA
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Table 2 Responses of BOD sensing film immobilizing different limnetic microorganism
Mior . Bacillus Bacil lus Pichia T richosporon Pseudomonas Mixed
roatgansm lichenif ormis subtilis anomal a ataneum putida microorgansms
Respondtime/min 5513 63~-07 87~ 12 8605 61~15 58 10
Linearty rangd (mg* L= 1) 0~ 60 0~ 120 0~ 80 0~ 120 0~ 60 0~ 100
Linearity coefficient( r2) 09922 098 1 0976 3 Q09812 09973 09836

Table 3 Reproducibility of BOD sensing film immobilizing different limnetic microorganism

Mic . Bacillus Bacil lus Pichia T richosp oron Pseudomonas Mixed
rootgan=m lichenif ormis subtilis anomala ataneum putida microorgansms
RSD/ % 53 27 6 4 31 76 58
Table 4 Recovery for real samples employing the BOD sensing
inmobilizing mixed limnetic microorganisms
BOD value Added Obtained R /9 3
/(mg* L-1)  /(mg* L-1) /(mge* L-1) ceoveryl v
2 24 2 50 4 53 91 6 — PVA
5 00 6 85 92 2
7. 50 9 98 103 2 BOD
10 00 12 79 105 5
BOD ,
, BOD ’ ’ BOD
2 4 ’
BOD

90%~ 106%
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Abstract T aking tetramethoxysilane (TMOS) and dimethyldimethoxysilane (DiMe-DMOS) as precursors for the synthesis of an
organically modified silicates (ORMOSILs), optical BOD sensing films immobilizing five kinds of limnetic microorganisms were
composed by poly(vinyl alcohol) ormosils matrix. Their fluorescence characteristics were studied with a home-made optical BOD
apparatus. According to the experimental results, linearity between BOD and the corresponding fluorescence intensity ranging
from 6-60 mg* L~ 'to 6-120 mg* L' could be obtained on the sensing films immobilizing limnetic microorganisms and their
mixture. In addition, the linearity coefficient was from 0 976 to 0 997, and the respond time was 0. 5 to 8 7 min. In the expert
ment, effects of the measurement condition such as temperature and pH on the fluorescent responses of BOD sensing films were
investigated. These sensing films presented excellent reproducibility and stability since they could be continuously employed for
30 days, and kept 85% of their original activity when stored for 12 months at 4 ‘C. The approved approach could be applied in

the BOD determination of real limnetic samples according to the obtained results.
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