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2
2.1
Synergy2 ( BioTek ); 96 ( Corning ) ; LC20A
. UV2550 ( ); 5810R ( Eppendorf
) ; HZQ-F160 ( ) o
H5 ( ) - pKEGFP2( ); HB101( ) o
( ); LB . « Kanamycin (
) \ (NEB )
: 0.01 g 10 mL 10%
( PBS)
2.2 H5
50 mg/L HB101 H5 HB101
37 C H5 27 °C 2000 r/min 14 h ( HPLC) o
HPLC : ODS-C18 (150 mmx4.6 mm 5 pm) ; ; - (70:30 V/V); 1 mL/min;
30 °C; 210 nm,
23 H5
" BamHI H5 pKEGFP2
HB101 Kanamycin LB o
10 100 1000 ng/L 96 1 h
475nm 509 nm ( FE) o
FE( %) =100 x (F, - F,) /F, (1)
F, F, o H5 DNA
24
PCR pKEGFP2 EGFP
10
1.0 g/L o
2.5 N
96 100 pL 2 uL
( ) o
5 10 mL. 10000 r/min 1 min
3
3
3.1 HS
HPLC 14h HS5 39.3% HBI101( )
0.6 % H5 48 h 50 g/L
H5
3.2 H5
H5 4836 12 14.1% o

H5 DNA 1094 bp BLAST  GeneBank Paenibacillus sp.JDR-2



106 42

89% 2 H5 DNA
654 ~1061 bp
3.3
1 407 bp EGFP pK18 LacZ
EGFP 407 bp LacZ o
407 bp EGFP EGFP
475 nm 509 nm o 407 bp
EGFP
3a- /
T BamHI Pstl BamHI
H12-E 20 C o pKEGFP-H5-12 1094 bp
3.4 HI2-E 654 bp-1061 bp
PCR
Sall Xbal
1 10 min ; hnmn]]m]]m]]m]]m]]ﬂ 654 bp—1061 bpH %
EGFP ; lSan, Xbal
EGFP Sall Xbal
. I
30 min o
30 min. Laed
1 HI2E

Table 1  Time dependence of fluorescence value with fluores—
cence biosensor H12-E

. Fluorescence values with 1
Concentration of carbofuran different incubation time
(pe/L) 10 mi N : B
min 20 min 30 min 40 min Fie 1l Constructi i functional plasmid of carbamat
1 141 1841 2394 2235 ig. onstruction core functional plasmid of carbamate
5 1563 2184 2959 2561 pesticides biological fluorescence sensor
10 1598 2246 3372 2576
2 HI2E (a) (b) . y=290.11 Inx+470.59
(R*=0.98) y x 1 ng/L~100 pg/Ls 1 fg/L
: 100 pg /L EGFP
3.5
162.6 148 204 12.4  1.54pg/Lo
o 2
95 %~110 % (RSD) 2.4 % ~4.9 % .

30 min 96 / ng/L o
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Fig.2 Standard curve ( a) and linear regression curve ( b) of H12-E detection for carbofuran

2 HI2E ( RSD)
Table 2 Recoveries and RSD for carbamate pesticides by H12-E

Water sampl Concentration of carbamate  Spiked concentration ~ Measured concentration Recovery RSD
ater sample pesticide ( pg/L) (png/L) (pg/L) (%) (% n=3)
1 63.8 110 4.4
Ri 62.6 10 73.4 107 2.4
1wver water
20 81.6 95 4.9
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A Sensitive Detection Method for Carbamate Pesticide

by Fluorescence Biosensor

ZHANG Hao LIU Chuan-Zhi XU Ying GUO Yuan SONG Yu YU Yuan-Hua"
( Changchun University of Science and Technology Changchun 130022 China)

Abstract A convenient and sensitive fluorescence biosensor for carbamat pesticides was developed. By
establishment of the genomic library of carbamat pesticides degrading bacteria H5 the regulatory sequence of
carbamat pesticide responding gene was screened which was then linked to gene sequence of green fluorescent
protein to fabricate the cell{ree fluorescence biosensor H12-¥. The protein concentration of the cell-{free system
was 1.0 g/L. The carbofuran standards with different concentrations were detected at room temperature and the
results showed that the fg level of carbamat pesticides could be detected within 30 min at room temperature. The
sensitivity was above the national standard and the linear range was 1 ng/L-100 pg/L. The water samples of
Songhua River in Jilin province was collected and detected carbamate pesticide residues. Three levels of
carbofuran were spiked into samples of Yitong River extract. The overall recoveries and the relative standard
deviations ( RSDs) were in the range of 95%—110% and 2.4%—-4.9%. This assay proved to be a suitable tool
for fast detection of carbamat pesticides residue in environmental water samples.

Keywords Carbamate pesticide; Genomic library; Fluorescence biosensor; Cell{ree system
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