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Biosensors, a powerful tool in herbicides residue detection
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Figure 1- Schematic diagram of the main components of a biosensor. Measurement Matter is converted to

product (a), Response by transducer converting the electrical signal (b), the signal coming out of the
transducer amplify (c), processed (d) and displayed (e).
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Figure 2- Structure of antibody and its fragments (Fan and He, 2011 )
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Figure 3- Standard curve for fenitrothion by competitive indirect ELISA (Kim et al., 2007)
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Figure 4- Schematic diagram showing basis of enzymic biosensors for pesticide and herbicide analysis
(Patel, 2002)
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Figure 5- Number of publications in the topic of “pesticide immunoassay” from 1991 to 2009 (Fan and He,
2011)
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Table 1- Enzyme and radioactive immuno assay tests devised for the analysis of pesticide

(g LY jasts u> e el s g8 Gzl s ST ol ATy
Detection range (ug Test Type of Name of Pesticide
-1 B
Format antibody Pesticide Class
25T J4iS ST S e
0.2-8
Enzyme (ELISA) Polyclonal Alachlor Herbicide
5T e ! JU SIS 5 5o 2357
0.1-10
Enzyme (ELISA) Monoclonal Atrazine
T e ! JUs b Ok
2-24
Enzyme (ELISA) Polyclonal Bentazone
551530 (i s Juss L ST Y
1-1000
Radio (RIA) Polyclonal 2,4-D
55230y (i (g JUS 550 SIS
0.46-165
Radio (RIA) Monoclonal Paraquat
T e ! Juss A ks s
100-1000
Enzyme (ELISA) Polyclonal Trifluralin
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555130 (o 5! Jus ¢S
50-5000 ,
Radio (RIA) Polyclonal Picloram
5ol (i Ji5iS b 2T St
0.0007-0.035 _ o
Radio (RIA) Polyclonal Aldrin Insecticide
T e s JU S 5 5o 051k
10-100
Enzyme (ELISA) Monoclonal Paraoxon
555130 (o s Jus NP
100
Radio (RIA) Polyclonal Parathion
ot 3T i JiS b W5
3-500 Enzyme (ELISA) Polyclonal Endosulfan
011 5T e ! JU SIS e Joest
Enzyme (ELISA) Monaoclonal Benomyl Al
_ Fungicide
i) e e Juss b olyls’
1-200
Enzyme (ELISA) Polyclonal Captan
T ! JU 5 550 35l 5
1-20
Enzyme (ELISA) Monoclonal ~ Bebzimidazole
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Table 2- Examples of biosensors applied for the analysis of pesticides (Patel, 2002)

Cowle O 5n siabeiT osle A sy S S £ 5 S ST ol
Sensitivity Matrix Detection method  Type of Biosensor Pesticides
04 Sl s a8 (sbard s S 23T 255 535
4 ng .
Lettuce, Onion Electrochemical Enzyme Propoxur
&1 Jsle (sbard s SN 23T Jobs
25ng . Electrochemical
Aqueous solution Enzyme Carbaryl
ST T S -sos =5 oSOk
1.5ng /ml
Drinking water Photothermal Enzyme Paraoxon
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&, T S8 o5 055154
2.8 ng/ml
Orange juices Photothermal Enzyme Paraoxon
] Sl -8 el oSy
4 pg/ml
Apple juices Photothermal Enzyme Paraoxon
T S S 5 sl I o s 23T
< 100 ppb
Water Piezoelectric Enzyme Organophosphate
0.1 g SV I e (sbard s S 25T &3P
A pg .
Agueous/ organic solution Electrochemical Enzyme 2,4-D
5 LM &V I e b s S el O3>
V! .
Aqueous/ organic solution Electrochemical Enzyme Diazinon
Sy, of oo g SJI i} Oy
10ng/ ml Electrochemical
River water Enzyme Parathion
= S Sl
50 ppb -
Aqueous solution Enzyme Paraoxon
SelaT OT ot s S @b =T 5T
0.03 pg /I
Tap water Electrochemical Antibody Atrazine
b T o8 LT T
1-10 pg /I
Lake water Optical Antibody Atrazine
T J sloes b, =T 5 5l
& e Crobes
0.16 pg /I -
Aqueous solution Antibody Simazine
T Jsloes " 5T e
= e BE RS
0.11 pg /I -
Aqueous solution Antibody Terbutryn
UM &1 sl ba s S NPTE S AT
M .
Aqueous solution Electrochemical Microbial Atrazinr
2 UM &1 sl bar s S 2S5 ot
Aqueous solution Electrochemical Microbial Sevin
TJ Lo 9 2SI 5
ny st ok bt S 295 Ob g

Electrochemical
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Aqueous solution Microbial Sutan
” UM T sl bt s S 25 il
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Aqueous solution Electrochemical Microbial Simazine
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* In microbial biosensor, recombinant E. coli has been used as a biological receptor.
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