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Synthesis and identification of chemiluminescent markers used in the
multi-residue determination of organophosphorus pesticides
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ABSTRACT: Objective Chemiluminescent markers were synthesized using O,O-diethylthiophosphoryl
chloride and luminol for the multi-residue determination of organophosphorus pesticides. Methods Luminol
and O, O-diethyl phosphoryl chloride were added to dichloromethane under ice-cooling with triethylamine as
acid binding agent. After 8 h, the organic layer was separated and purified by column chromatography. Results
The product was the chemiluminescent markers after indentation using UV and IR. It had a strong luminescent
ability on the BPCL, and the maximum luminous intensity reached 9000 mV. Conclusion The chemilumi-
nescent markers synthesized by this method had a strong luminescence capability, and it could be used in the
multi-residue determination of organophosphorus pesticides.

KEY WORDS: O,0-diethylthiophosphoryl chloride; luminol; chemiluminescent markers; identification

H&UE: (31171694) (2010BBB022) (2011PY094)
(20130504035)

Fund: Supported by the National Natural Science Foundation of China(31171694), Project of Research and Development of Hubei Province of
China(2010BBB022), Fundamental Research Funds for the Central Universities(2011PY094)and National Undergraduate Training Programs for
Innovation and Entrepreneurship of Huazhong Agricultural University(20130504035)

*RINIEH: , , , , E-mail: liuxiaoyu@mail.hzau.edu.cn
*Corresponding author: LIU Xiao-Yu, Professor, College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070,
China. E-mail: liuxiaoyu@mail.hzau.edu.cn



1366

=
Ju
il

30 ,

[1-3]

(high

performance liquid chromatography)!!
(gas chromatography)™ - (gas chro-

matograph-mass spectrometer-computer)

>

[6-8]

(9]

1977 , Halmann

E

(chemiluminescent immunoassay,

CLIA) ,

> > >

[10,11]

BPCL

[12]

2 #MRI5HE
21 ERSIKHA

BPCL ( );
UV-1700 ( );
NEXUS470 ( Nicolet );
DF-101S (

); N-1000 (
)
0,0- ( Sigma ,
99.8%); ( Sigma , 99.8%);
( Sigma , 99.8%); (
, 99.5%); (
99.5%); ( ,
99.5%)
22 WEHE
22,1 AFE AT TS
0,0-
, 0,0-
’ 20 [13]
, 0,0-
, 1
P L
CHO. | D @Cﬁﬁz
N @\/NHzﬁcszo\ P g
CHO™ N, cH0~ PNH
1
Fig. 1 Synthesis of chemiluminescent markers
0.02 g( 0.0113 mmol) 20 mL
, 10 mL , ,
0.0188 g (0.1 mmol) O,0- ,
, 8 h, 30 mL 1%
> , 2x20 mL
, R 2x20 mL
[14-16]

>

222 AR AL
222.1



5 , 1367
s ) ) an_
Rf 5
2222
, , 22.3%
100200 : 32 FEHEISEL
32,1 #RPLRAYLFE
2x%20 cm R 1
s 10 cm Rf
0.5 cm 1 =3:4
H] Rf B s
> =3:4
; Rf 0.2~0.3 L8],
Rf , =1:2
(0.3~1 mL), ,
) , F1 EYHHhEHRA Rf E(N=3)
Table 1 Rf value of the two substances in the product
5SmL , (n=3)
2 > Rf Rf; Rf,
’ 43 0.890 0.780 0.110
223 PRI 6:5 0.780 0.700 0.080
2.2.3.1
1:1 0.720 0.520 0.200
a
5:6 0.710 0.540 0.170
3:4 0.700 0.475 0.225
200~500 nm
2232 122 0.680 0.470 0.210
1:3 0.226 0.170 0.056
1:4 0.200 0.100 0.100
KBr ’ 2:7 0.245 0.150 0.095
4:13 0.222 0.111 0.111
224 ALFLRAFLMG LB S F T
322 MEMLLER
R 0.01 mol/L (pH 9.6) 60 ,
10 mL, 300 pL 1~10 , 11~18
0.5 mmol/L  H,O, 200 pL, BPCL , a, 22~45 ,
, i b, 46~60 11~18 20~45

3 HEREN
3.1 WERAIRCYRE K

E

>

3.3 YRR
33.1 ¥4 kiR



1368

100
80
60 1
40

200~500 nm
200~400 nm

>

%Transmittance

235 nm

>

Fig. 3

356 nm

>

%Transmittance

— BB
EKH

fiia

Yiib

/\L/ N

300

1.5

WIGRE

0.5

400 500

0
200
Bk

%Transmittance

Fig.2 UV spectrum of O, O-diethyl phosphoryl chloride,
substance a, substance b and luminol
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Fig. 6 Luminescence kinetics of chemiluminescent markers
and luminol
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