
Author’s Accepted Manuscript

Binding of Chlorfenvinphos and Malathion with
DNA and their Detection using New Sensitive
luminescent Tb (III) Complex Probe

Hassan A. Azab, Rasha M. Kamel

PII: S0022-2313(15)00476-7
DOI: http://dx.doi.org/10.1016/j.jlumin.2015.08.038
Reference: LUMIN13544

To appear in: Journal of Luminescence

Received date: 9 April 2015
Revised date: 5 June 2015
Accepted date: 21 August 2015

Cite this article as: Hassan A. Azab and Rasha M. Kamel, Binding of
Chlorfenvinphos and Malathion with DNA and their Detection using New
Sensitive luminescent Tb (III) Complex Probe, Journal of Luminescence,
http://dx.doi.org/10.1016/j.jlumin.2015.08.038

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/jlumin

http://www.elsevier.com/locate/jlumin
http://dx.doi.org/10.1016/j.jlumin.2015.08.038
http://dx.doi.org/10.1016/j.jlumin.2015.08.038


1 

 

Binding of Chlorfenvinphos and Malathion with DNA and their 

Detection using New Sensitive luminescent Tb (III) Complex Probe  

Hassan A.  Azab
a
 and Rasha M. Kamel

*b
 

a
 Chemistry Department, Faculty of Science, Suez Canal University, 41522 

Ismailia, Egypt. 

b
 Chemistry Department, Faculty of Science, Suez University, 43518 Suez, 

Egypt 

Abstract 

In this work, the interaction of new luminescent terbium-N(acetoacetyl)-3-allyl-

2hydroxybenzaldehyde hydrazone complex in a metal ligand ratio 1:2 in 

ethanol was studied with different pesticides, using fluorescence technique. The 

results indicate that the pesticides chlorfenvinphos and malathion exhibit 

quenching effect on the characteristics emission peak for Tb(III) at λ = 545 nm. 

The luminescence variations values using the probe Tb(III)(HBH)2 fit Stern–

volmer equation, where the detection limits are 4.53 and 9.59 µmol/L for 

chlorfenvinphos and malathion, respectively. The thermodynamic parameters 

associated with the interaction of the complex with the two pesticides were 

calculated, where the reaction is spontaneous through the obtained negative 

values of free energy change ΔG, and the process is of exothermic nature with 

decrease in entropy. Hence the nature of forces acting between the complex and 

pesticide molecules are Vander Val's and hydrogen bond. Also, it was found 

that the quenching mechanism is static type. Effect of some relevant 

interferents on the detection of pesticides has been investigated. The new 

sensing complex was applied to the determination of the pesticides in different 

real water samples (tap, river, and waste water) with precise recovery. Also, the 
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