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Fig. 1 Effects of temperature on the fluorescence respond of
sensing film immobilizing different limnetic microor-
ganism
1: Pichia anomala; 2: Pseudomonas putida ;
3: Bacillus licheni formis; 4. Mixed microorganisms ;

5: Trichosporon cutaneum; 6: Bacillus subtilis
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Fig. 2 Effect of pH on the fluorescence response of sensing
film immobilizing different limnetic microorganism
1: Pichia anomala; 2: Pseudomonas putida ;
3: Bacillus licheni formis; 4. Mixed microorganisms ;

5: Trichosporon cutaneum ; 6. Bacillus subtilis
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[ BT RA BRI AR AE ST . T R T R A AT fE
Rt BT AT AT B s AT BIR A 07 AT XA B 6 W 2 000 7
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Table 1 Comparison of BOD and BOD;s response values for different organic compound

Compound B( )D.’L1 Tr it'/l()/ﬁﬁ()f on . Pichia B ‘ . .Baci.llu.\' - Al?af‘i/lu.s‘ - P:Wudonwna.\; Mixcdmicro -

/mg mg cutaneum/mg mg anomala/mg mg~ ' licheni formis/mg mg ! subtilis/mg mg~!  putida/mg mg~! organism/mg mg !
Glutamic acid 0. 42~0. 64 0.62 0.59 0.51 0.63 0. 60 0.55
Histidine 0.55 0. 50 0.23 0.29 0.43 0.31 0.53
Citric acid 0. 40 0. 20 0.10 0. 06 0.17 0.03 0.15
Glycine 0.52~0. 55 0546 0. 35 0. 41 0. 40 0.42 0.51
Fructose 0.71 0.43 0. 36 0. 30 0.51 0. 44 0. 39
Sucrose  0.49~0. 76 0.22 0. 24 0.17 0.23 0.16 0.14
Lactose 0. 63~0. 88 0.10 0.10 0.09 0.18 0.07 0. 06
Glucose 0.50~0. 78 0.61 0.55 0.72 0.67 0.63 0.72
Starch 0.15~0. 71 0.14 0.08 0.09 0.15 0.13 0.11

2.3 ROKFEEE BOD f& =R AR HY N6 Rz B i) B 2 14T
Reib Al i B3R 7S Ff BOD A2 R 7 5 A — FR 5 AN ]
WRBEI GGA J B BEATRIRKFE A BOD & BB XS A [H]
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Fig. 3 Fluorescence responses of BOD sensing film immobilizing Bacillus subtilis (a) and dI/d¢ curve (b)
Concentration of GGA(mg + L") 1, 0; 2, 20; 3, 40; 4, 60; 5, 803 6, 100; 7, 120
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HHSE R BGEH] 0. 989 1(J&El 4) . fy Bt AT 1 dI/de Bl 52 i GGA
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s )3 175 O L 2.
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Wi O )L 35 MR B BOD (90 {a] 7K B KA i o
A 2 AT TR R 3 TR M M 9 B R X g AR
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Fig. 4 Relationship between GGA concentration

and corresponding dI/dt

GGA FEF WG L [R5tk . i - BOD o BEAE (L4
RERE S AL FETT 7K KR M R K 55 o S i DU I B JIE
BOIR 22 500 5 £k BE TR BE GGA 5 30 W) I % 1+ % oy ik B2
GGA FEFHDOEIR DI AR 1645 e BOD YE .
BESEBRR AR AR RIS BIRAR R . AR AN R IROK

R 22l T 30 d S RFEE WILE RN B 545 302
M TR -BEE S PVA B SR BRI IR K B R 2 [ g 3
FEAG B S T LR P RUE Y AT . (A ORI K
FEETA L EATHIR A T BOD (L BRI HA R R iE R
Wite e T . I TIRIKFR A BOD % SIE K 1 PR & i
HFEHET 100 mg « L' GGA W T 4 CFRAFRIAT, 5250
5K, A 4 CTFIRKAREEEE, RTF 6 3 2R
Fr 950000, (RAF 12 H B i 5 55355 852,
2.5 SRIKFERE BOD 1% Bk PR A A 7 R 3K BRAE m B9 4G i
TEWRLEE N 35 °C, pH 7.0, BOD 100 mg « L i}, 4% 6
YR 5 B3N [ 9% 7K A 480 T T ) g o7 175 000, A R L3R 3, 45
RFHT, BRI GL AR A7 D 1) A2 SR B 10 G e 2
RSD fE 2 7. 6% AHHALEAS /N T BODs 4381 Firbi & 19 F i
PR (E18.5%),

Table 2 Responses of BOD sensing film immobilizing different limnetic microorganism

. . Bacillus Bacillus Pichia Trichosporon Pseudomonas Mixed
Microorganism . . .. . . .
licheni formis subtilis anomala cutaneum putida microorganisms
Respondtime/min 5.5~1.3 6.3~0.7 8.7~1.2 8.6~0.5 6.1~1.5 5.8~1.0
Linearity range/(mg + L™1) 0~60 0~120 0~80 0~120 0~60 0~100
Linearity coefficient(r2) 0.992 2 0.989 1 0.976 3 0.981 2 0.997 3 0.983 6
Table 3 Reproducibility of BOD sensing film immobilizing different limnetic microorganism
. . Bacillus Bacillus Pichia Trichosporon Pseudomonas Mixed
Microorganism . . .. . . .
licheni formis subtilis anomala cutaneum putida microorganisms
RSD/ % 5.3 2.7 6.4 3.1 7.6 5.8
Table 4 Recovery for real samples employing the BOD sensing HA I ERRE
immobilizing mixed limnetic microorganisms
BOD value Added Obtained oy 34 ®
/(mg+LH)  /(mg+L ™Y /(mg+LD v
221 2.50 153 L6 PTG 15 PVA LA BLECHE b 53 200 T
>0 - - YOKFER BIBR LS E TR A . 46 T T Bk i 1
7.50 9.9 03. 9 . NN e 4 b
Lo, 00 12,7 L5 5 TR 7K FE 48 T B AT TR 5 B A Y BOD AR W) 15 8. %
. 76 .5

RAESLN TR FER K AE . A HEIR & B BOD 21
HEARAF AR e S5 3R L3R 4o ZRORE RO 1l e A2 00 7 45
HIHE 9090 ~106 %0 Z ], FWIMRKFEA T BOD kil ds

ELR BB EN DA RIW L) BOD B A RLAFZ R N, 4
Y () FE R AN R e DR PR T AR A I . Sl i —
A FIRN A FE AR A K2t — 297K BOD Rt 4
SRS LTS o
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Study on the Fluorescence Characteristics of BOD Sensing Films
Immobilizing Different Limnetic Microorganism
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3. Key Laboratory of Analytical Sciences of MOE and Department of Chemistry, Xiamen University, Xiamen 361005, China

Abstract Taking 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 {luorescence 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 0-60 mg * L' to 0-120 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 experi-
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.
Keywords BOD; Biochemical sensor; Fluorescence; Limnetic microorganisms
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