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Abstract

from wastewater, and was identified by the MicroStation System. It was used as the sensitive material for the

In order to get some efficient microbial membrane, a Bacillus subtilis A (QT2061 ) was selected

BOD sensor( BODS) after being immobilized by PVA. Some practical wastewater samples and national standard
BOD solutions were measured with the BODS compared with the traditional 5-day method. The result showed that
the response time of the BOD sensor was only 8 min, furthermore, BODS could be kept stable for up to 10 days
without significant loss in their activity. BOD in standard BOD solutions were estimated using the BODS with de-
viation within 5% . The BODS was also omnivorous to the real samples with a generally good agreement between
the BOD values estimated by the biosensor and the conventional 5-day test.

BOD biosensor; microbiology; immobilization
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1.1 KIawhs

(1) SE56 TR AN 1L AR 2822 15 K AL B ) IR
It AOKAEFR B TR . 42 ~ 3 RO B kAR
Sipa bk, fir 44 0 QT2061 , K 40 A R 3R 3% 15 7% 20 h
(35 140 r/min) , B0 52V #4K (4 000 t/min,
10 min) , ff] 0. 8% A= BHER KPR 3 WK, T 4 C /A7
M.

(2) 445 : LY-05 %I BOD & g A=Wkl 4%

(3) i o 1Rk 22 vh ¥ W 0.005 mol/L,
Na, HPO,-KH, PO, ¥k , £ pH 5 7.

PRUETE M - WERAPREAE 103 CHET-2 h (1) % 4
(GrHral) i 2@ iR (A AikA)) & 136.4 mg, % T
100 mL ZE18 /K v, T i 808 W, VR AR ME T W, 3L
BOD; {& 4 2 000 +160 mg/L,

1.2 ZWAHE
1.2.1 @E#%x

FIH BIOLOG A 3l {4 ¥ 43 At & 5t ( Microlog
3) % QT2061 AT AP 4L 5 , I 43 A 12 T ik of i T
AR R O, T AT LA M b A LA RRAIE

YT TR SO IR

(1) XA Gy i) T PR A =2 PR 5, B TR R
MoE o Z QPP . R U S =2 QL (A I A
MRIIE RS 1€ /23K (GPC) I 2 #F 16 ( GPR) B#
2P (GPR-SB)

(2) ARl BT PR 1) 2 22 DRORR R e R0 7 ) 355 %
BEATY ORGSR 15 30 °C R B5 57 16 ~24 h,

(3) R 48 40 0 1 25 TR A, T 0 B
ZIRFARVFRYTEE o B B IRAE Fh Z GALAE S Al
BT 30CT R, {4 ~6 h 47— WAL K
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PR A PR T LAk FEL AR, i B BODss o
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R BRI WO AS [R) 2R R K B R R AR RE T o
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Prse BT B8 QT2061 Rbk & 56, HAA W E
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SB) , XN HE IR BUG + M + T 35U fig - B 3% 77 ik
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M) -
2.1.2 KR4 %R
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Bl 1 QT2061 RBRAN A > Ry A (92 R A TE)

Fig. 1 Result of Gram stain test (G*)
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Fig. 2 Result of GN2 MicroPlate of QT2061

after a 4 ~6 h incubation
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Table 1 Carbon source utilization of QT2061
at different incubation times
KEFRITE] RV (R R R EE)
P oD M 2 25 W 27 2F =W ORISR Bk
D-JESEhs \D-RpE 5
D-JL0E 27 25 =0l | o- TP B5E-D-4 % Bl 1 . D-163 30 L o

16 ~24 h
DI A =k B~ HE-D- MR T | LMl o

4~6h

HRAE QT2061 1) fie 5 A FH 1% 100, 5 B840 e %o L
JE18 H, QT2061 5 4 5 28 AU #T B ( Bacillus subtilis
A) W ZVEHE BE Ry 99% , e it AT A i QT2061 T
KRk 55 ZE AT 1 ( Bacillus subtilis A)

2.2 QT2061 g4 M2k

AR P 1 A A R R EORT 23 S AR i 4 X B

K e AR T4 4 DI . A S8 R TG 7
B BGEIE /Y QT2061 A= K i 2% AW i S5z ik
T4 A ER I, BB 4 ATLUE
QT2061 TE};FF 0 ~4 h JyiR i 8, 40 i B Al b 4
~10 h RECE RN, RS 2RI 2510 ~20 h
R, AR E K818 . 20 h 5 A AR T IR T
D VHHREHEA T T PRI, 7R A TR A T B
FUE, ATERTREIR 20 h AT , 1M 20 1 D X KR
KR, BE AT ORI AT g, ORI AR ] RE 2
{108 G
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Fig. 4 Growth curve of QT2061
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Fig. 5 Test results of glucose-glutonic acid solution
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Table 2 Test results of national standard samples
5 A AR 5 3 PRUE(E AHXT 1R 25
(mg/L) (mg/L) (%)
HrREE 1 170.4 170.0 0.2
ke 2 106. 8 107 £9 -0.2
200227 10.7 10.5 2.4 2.0
200226 65 67.6£5.6 -4.0
200225 144.6 148 9 -2.2
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RE S EEE S H ke R B A BAF A
F3 LB LERKERIRER
Table 3 Test results of typical samples

. UEMEME S Bk xR 2
K FE
(mg/TL) (mg/L) (%)
HETE TG K (77 SRR ] 1014 105.5 40
VKK
ENYe K (RhHRJS HK) 104.1 118.8 12.4
HETEIRIK (PR K - T4 g 20
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BIRIEK 401.3 419.8 5.0
HLBORCIARGRARET 253.4 264.2 4.0
Rt K )
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Fig. 6  Operational stability of the sensor response

for a diluted standard solution
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