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Abstract- In this study novel tetra furfurylamide substituted metal phthalocyanine (M=Co, Cu, 
Ni & Zn) were synthesized and characterized by elemental analysis, Ultra-violet, Fourier 
transfer infrared spectroscopy, mass spectroscopy and powder X-ray diffraction analysis. The 
cobalt (II) tetra furfurylamide phthalocyanine (CoTfurNH2Pc) tailored GCE was constructed 
by drop covering technique. The fabricated electrode was subjected for electrochemical 
investigation of oxidizable species such as dopamine (DA), uric acid (UA) and reducible 
moiety like dimetridazole (DMZ). It was noticed that CoTfurNH2Pc/GCE exhibits admirable 
electrochemical performance for dopamine, uric acid oxidation and dimetridazole reduction in 
PBS pH 7.0. The sensor exhibits sensitivity for DA (CV 0.179, DPV 0.333, CA 0.486  
µA µM-1cm-2), for UA (CV 0.517, DPV 0.374, CA 0.129 µA µM-1cm-2), for DMZ is (CV -
8.55, DPV -13.73, CA -0.393 µA µM-1cm-2) respectively (S/N=3). Biomolecules present in 
same solution can be sensed by constructed electrode with peaks resolution of 348 millivolts 
and 318 millivolts for dopamine-dimetridazole and dimetridazole-uric acid respectively. The 
CoTfurNH2Pc fabricated electrode has various useful properties like high repeatability, quick 
response and steadiness. Further DPV and chronoamperometric of titled compound has been 
studied. 
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1. INTRODUCTION  

Dopamine is a significant brain neurotransmitter molecule of catecholamine for 

transmitting neurosignals concerning natural activities and its deficiency leads to brain 

disorders like Schizophrenia, Huntington and Parkinson’s disease. On the other hand 

overindulgence dopamine in the brain frequently creates delightful feelings [1-3]. Nowadays 

the detection and analysis of dopamine and UA by means of electrochemical procedures have 

fascinated a large amount consideration [4]. UA and DA participate in important physiological 

utility of the organisms. Voltammetric exposure of UA and DA is hopeful due to their 

electroactive properties [5-7]. 

Moreover, signals of DA and UA were appear almost at the identical potential and 

overlapped which grades in deprived selectivity and repeatability. Modified electrode enabling 

the self-determining of UA in the existence of dopamine and vice versa thereby which separates 

oxidative potentials of UA and DA [8].  Specifically, to break up these troubles electrodes were 

coated with several useful materials like carbon nanotubes, conducting polymers, macrocyclic 

compounds and metal nanoparticles. in contrast, electroactive central metals possessing 

metallophthalocyanine (MPc) complexes have fascinated remarkable interest in the building of 

electrochemical sensors [9-12]. Cobalt containing MPcs shows comparatively good redox 

behaviour than ring oriented redox behaviour as in Ni, Zn and Cu containing MPcs [13-16]. 

Dopamine is starting compound for synthesis of noradrenaline and adrenalines that 

transfers nerve impulses/communication across synapse and used to assist preserve molecular 

messenger equilibrium in addition to sensation manage [17-19]. Therefore monitoring the 

levels of these compounds has been the target of many researchers.  It seems that electro 

analytical techniques are superior to earlier techniques such as fluorometry, 

chemiluminescence, chromatography, electrophoresis for the detection of these molecules and 

easy fabrication of the sensors for the detection of these electro active species. Overlapping of 

voltammetric signals became major issue in detection and it is intimated by modifying the 

working electrode for obtaining well resolved signals, examples for modifiers are metal oxides, 

metal complexes and polymers in combination with carbon based materials [20-24]. Redox 

active metal atom of Pc at core and its ligands in the periphery are responsible for redox signals 

or peaks and these makes MPCs to have well-heeled redox chemistry activities [25-27]. Since 

their diverse applications from industrial such as photoconductors, catalysts etc., to biomedical 

applications like photodynamic therapy these MPCs are being studied in a cosmic amount [28]. 

Oxidation result of purine metabolism from human beings yields uric acid (UA) as ultimate 

product [29-30]. Low level of UA arises various problems. This in turn results from low zinc 

intake specifically affects for women taking oral contraceptive instruction. Sevelamer drug is 

a better choice for reducing serum uric acid [31]. 
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Dimetridazole (1, 2-dimethyl-5-nitroimidazole, DMZ) is derivative of imidazole i.e.,  

5-nitroimidazole sort veterinary medicine, conventionally worn for anticipation and healing of 

bacterial and protozoal infections in hen and monster [32-34]. For security purpose various 

countries such as China, Canada, USA and European Union have prohibited its use in cooking 

manufacture and put the greatest residue limit for food security manage programs [32, 35-36], 

other such type is metronidazole (MNZ) [37]. DMZ is a single nitro group containing derivative 

of imidazole so involves reduction at cathodic side in single step [38]. Previously reported 

literature suggested that voltammetric signal in DMZ arises due to conversion of nitro to amine 

group involving four electrons [39].  

 

 
 

Scheme 1. Structure of dimetridazole 

 

2. EXPERIMENTAL 

2.1. Materials and methods 

Furfuryl amine solution was purchased from spectrochem and used without further 

purification. DA, UA and DMZ were purchased from Sigma- Aldrich (USA) and used as 

received. Distilled water was used all over and analytical-reagent ranked chemicals were used. 

The stock solutions of dopamine, uric acid and dimetridazole were made by dissolving 

dopamine hydrochloride and dimetridazole in distilled water and due to the partial solubility 

of uric acid in water it uses small volume of sodium hydroxide solution. All biomolecules 

solutions were preserved at -4 °C at dark atmosphere. Prior to the usage all solutions are diluted 

to desired concentrations using distilled water.  

 

2.2. Instruments 

Perkin Elmer 100 spectrometer was used for recording IR spectra. Shimadzu 2101 UV-Vis 

spectrophotometer for recording UV-Vis spectra, Mass analysis is done on Bruker Autoflex III 

MALDI-TOF spectrometer, X-ray diffractograms were recorded on Bruker D8 advance X-ray 

diffraction machine. Electrochemical measurements be carried out using CH Instruments 

electrochemical analyzer CH1620E with electrochemical cell containing a platinum wire of 5 

cm as auxiliary electrode, an Ag/AgCl saturated with 3M potassium chloride as reference 

electrode and a glassy carbon disk mounted in Teflon (Pine Instruments, USA) as working 

electrode. All experiments were done at normal temperature.  
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2.3. Synthesis of tetrafurfuryl amine substituted metal phthalocyanine 

The proposed compounds (3-6) were prepared by coupling of furfuryl amine (2) and basic 

tetra carboxy phthalocyanine (1) using N, N1-dicyclohexylcarbodiimide, potassium carbonate 

in DMF solvent with continuous stirring under nitrogen atmosphere at normal temperature is 

shown in Scheme 2. The resultant compounds show comparatively low solubility in methanol 

and ethanol than DMSO and DMF.  

 

 
Scheme 2.  Synthetic route of the metal phthalocyanine (3-6) 

 

2.4. Construction of modified electrode 

Before modification aqueous slurry of alumina nanopowder was used for glassy carbon 

electrode cleaning by gentle polishing on a silicon carbide-emery paper proceeding by a reflect 

end on a Buehler felt cushion. The remaining alumina particles that were adhered on the 

electrode surface were removed by sonicating in ultra-pure water and then 100% ethanol for 

few minutes at room temperatures. To prepare the CoTfurNH2Pc/GCE, 1.0 mg of 

tetrafurfurylamide substituted metal phthalocyanine was dissolved in 1.0 ml 

dimethylformamide, sonicating for 20 min, a 10 µL of above solution was dropped on surface 

of glassy carbon electrode and subjected for evaporation using infrared lamp. 

 

3. RESULTS AND DISCUSSION 

3.1. Physico-chemical characterizations 

3.1.1. Elemental analysis 

The elemental analyses of the MfurNH2PC’s are summarized in Table 1. The C, H, N and 

metal analyses validate that the stoichiometry of the metal phthalocyanine is 1:4 for metal to 

ligand and values are in concurrent with the recommended structure is shown in Scheme 1, all 

compounds are vastly colored, air resistant, non-hygroscopic and dissolved in polar solvents 

[40]. 
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Table 1. Elemental investigation of MfurNH2Pc (M=Co, Cu, Ni and Zn) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1.2. Electronic spectra 

Ultra violet- visible spectra of MfurNH2PC (M=Co, Cu, Ni and Zn) be taken in DMSO in 

array of 1-1.5×10-5 M concentration is shown in Fig. 1. The obtained profound bluish-green 

colour of the compounds might be owed to a2u to eg and b2u to eg transitions. For all the 

complexes absorption bands were noticed significantly superior, this observed red shift was 

attributed to peripheral furfuryl amine which generates extra conjugation. The origin of the  

Q-band was accredited due to a1u to eg transition of the synthesised compounds. A clear spiky 

and deep B-band was observed for all the compounds in the range 338–355 nm [41], the peaks 

noticed in the array of 608-673 nm was ascribed to Q-band. 

 

Complex 

(Color)  (Yield) 

Empirical formulae 

(Molecular weight) 

Elemental analysis 

Found (calc.) 

Co furNH2Pc 

(Bluish Green) 81% 

 

 

 

 

Cu furNH2Pc 

(Bluish Green) 83% 

 

 

 

 

Ni furNH2Pc 

(Bluish Green) 80% 

 

 

 

 

Zn furNH2 Pc 

(Bluish Green) 79% 

C56H38N12O8Co 

(1062) 

 

 

 

 

C56H38N12O8Cu 

(1069) 

 

 

 

 

C56H38N12O8Ni 

(1064.69) 

 

 

 

 

C56H38N12O8Zn 

(1071.38) 

C: 63.00(63.10) 

H:3.42(3.56) 

N: 15.68 (15.77) 

O: 12.15(12.01) 

Co: 5.48(5.53) 

 

C: 62.52(62.86) 

H: 3.46(3.55) 

N:15.76(15.71) 

O:11.67(11.97) 

Cu:5.77(5.89) 

 

C:63.02(63.11) 

H:3.45(3.56) 

N:15.68(15.77) 

O:11.98(12.02) 

Ni:5.41(5.51) 

 

C: 62.68(62.72) 

H:3.46(3.54) 

N:15.57(15.68) 

O:11.85(11.94) 

Zn: 6.02(6.10) 
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Fig. 1.  Electronic absorption spectrum of compound (3-6) 

 

3.1.3. Vibrational spectra 

The emergence of absorption bands in IR spectra reveals completion of reaction. The IR 

stretching signals at 3315-3314(-NH), 2915-2822 (Ar-CH), 1629-1628 (C=N), 1530-1528 

(C=C), 1450-1447(C-C) and 1301, 1223, 1138, 1062, 825, 752, 638 are ascribed to the diverse 

peripheral oscillating signals of phthalocyanine moiety is shown in Fig. 2.  

 

 
Fig. 2. FT-IR spectrum of metal phthalocyanine (3-6) 

 

3.1.4. Mass spectra 

The ESI-MS spectrum of compound 3 is depicted in Fig. 3 indicates the targeted structure. 

The molecular ion peaks at m/z= Calc. 1061; Found (M+1) 1062 agreed the proposed structure 

for compound 3.  
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Fig. 3. ESI mass spectrum of 2, 9, 16, 23-tetra furfurylamide substituted cobalt (II) 

phthalocyanine 

 

3.1.5. Powder XRD studies 

The diffractograms for tetra carboxy phthalocyanine and CoTfurNH2Pc were recorded in 

2θ angles ranging from 6-700 shows sharp peaks reveals their crystalline nature. The powdered 

XRD patterns of basic cobalt tetra carboxy phthalocyanine and CofurNH2Pc is presented in 

Fig. 4A and Fig. 4B respectively revealing that there is a large noise in the range of 10-600 

2θ/degree values which are characteristic peaks for crystalline phthalocyanines. The 

heteroaromatic furfurylamine moiety in the periphery consequence for extended conjugation 

and the larger π-electron area brought the little stacking of the Pcs in similar mode and ensuring 

compounds were crystalline in nature. The particle sizes of MPc’s were formulated using the 

Debye-Scherrer Eq. [42]: 

𝑑 =
𝑘𝜆

𝛽 cos 𝜃
 

where 𝜆 is the wavelength of the X-ray source (1.5405 Å), 𝜃 is the angular position, 𝑘 is an 

experimental constant equivalent to 0.9, and 𝛽 is the full width at half maximum of the 

diffraction peak. 
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                                    (A)                                                                      (B) 

Fig. 4. A) XRD diffractograms of cobalt tetra carboxy phthalocyanine; B) Co(II) tetra 

furfurylamide substituted phthalocyanine complex  

 

3.1.6. Analytes oxidation-reduction reactions 

 

 
 

 
 

 
 

Scheme 3. Analytes oxidation-reduction reactions a) Dopamine oxidation; b) Dimetridazole 

reduction; c) Uric acid oxidation 

 

The mechanisms of corresponding oxidation-reduction reactions of analytes is described in 

Scheme 3 emphasizing that the electrode reaction involves two electrons it proceeds with a 

release of two protons and formation of quinoid a catecholamine oxidized product in dopamine 

[43], similarly oxidation of uric acid also involves two protons and two electrons but in 

reduction mechanism of Dimetridazole –NO2 group is reduced to –NHOH with gain of four 

protons and four electrons. 
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3.2. Electrochemical applications 

3.2.1. Electrochemical performance of analytes at unmodified and constructed electrode 

Electrochemical behavior of analytes such as dimetridazole, uric acid and dopamine was 

studied on naked glassy carbon electrode and CoTfurNH2Pc/GCE in phosphate buffer solution 

pH 7 it was noticed that no peak current for bare GCE whereas at modified electrode significant 

oxidative peak current obtained for uric acid, dopamine and reduction peak for dimetridazole 

is shown in Fig. 5. 

 

 
 

Fig. 5. Comparison of Cyclic Voltammogram at i) Bare GCE (for DMZ, UA and DA), at 

CoTfurNH2Pc/GCE for ii) Dimetridazole iii) Uric acid   iv) Dopamine for 0.5 μM concentration 

 

3.2.2. Electrochemical activities of dimetridazole 

 

 
 

Fig. 6. Cyclic voltammogram of dimetridazole at CoTfurNH2Pc/GCE concentration ranging 

from (0.5-0.35 μM). Inset: Calibration plot of Current Vs Concentration 

 

DMZ showing an irreversible reduction peak at -0.7 V. Cyclic voltammetry is a best 

technique to detect derivative of 5-nitroimidazole i.e., dimetridazole. Fig. 6 inset graph reveals 
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the linear relationship between concentrations of dimetridazole and peak currents with 

correlation coefficient R2=0.995, LOD 0.16 μM and limit of quantification 0.48 μM. 

 

3.2.3. Scan rate studies 

 

 
Fig. 7. Cyclic voltammogram of dimetridazole at CoTfurNH2Pc/GCE scanning rate ranging 

from (50 mV-350 mVs-1). Inset: Calibration graph of Current Vs Scan rate 

 

Fig. 7 shows the CV’s of DMZ in phosphate buffer solution pH7 at gradually altered scan 

rates. It was observed that progressively enhancement in reduction peak current with increase 

in scan rates from 50-350 mV s-1 suggesting surface controlled process on fabricated electrode 

with correlation coefficient 0.996. Diagrammatic representation of reduction of DMZ is shown 

in Fig. 8, wherein conversion of nitro group to hydroxylamine takes place with association of 

four electrons and four protons. 

 

 
 

Fig. 8. Diagramatic representation of dimetridazole reduction 
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3.2.4. Electrochemical behavior of uric acid 

The CofurTNH2Pc/GCE exhibits well defined peak at 0.453 V for uric acid whereas bare 

GCE shows no peaks is shown in Fig. 5.  Therefore, the CoTfurNH2Pc/GCE is successful for 

sensing of UA. As the concentrations of uric acid increases oxidation peak current also 

increases ensuring that complex on electrode surface show good electro catalytic activity 

towards oxidation of UA is illustrated in Fig. 9.  with  linear range  3-21 µM, limit of detection 

1 µM, limit of quanification 3 µM and sensitivity 0.517 µA µM-1cm-2. 

 

 
Fig. 9. Cyclic voltammogram of uric acid at CoTfurNH2Pc/GCE concentration ranging from 

(3-21 μM). Inset: Calibration plot of Current Vs Concentration 

 

3.2.5. Effect of scan rate  

 

 
Fig. 10. Cyclic voltammogram of uric acid at CoTfurNH2Pc/GCE scanning rate ranging from 

(50 mV-450 mVs-1). Inset: Calibration graph of uric acid at CoTfurNH2Pc/GCE scanning rate 

ranging from (50 mV-450 mV s-1) 

 

The effect of the scan rate on the oxidation peak current of UA was performed by cyclic 

voltammetry technique. It was noticed that with increase in scan rate, peak current increases 

steadily is shown in Fig. 10, while linear relationship between scan rate and anodic peak current 
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reveal a diffusion-controlled process on CoTfurNH2Pc/GCE with linear regression of 

0.024x+9.336, correlation coefficient 0.994. 

 

3.2.6. Electrochemical study of dopamine 

 

 
 

Fig. 11. Cyclic voltammogram of dopamine at CoTfurNH2Pc/GCE concentration ranging from 

(4-32 μM). Inset: Calibration plot of Current Vs Concentration 

 

For the electrochemical study cobalt containing phthalocyanine was chosen since this metal 

phthalocyanine were well known to display electrocatalytic activity with respect to various 

reactions [9,40,44].The electrochemical behaviour of dopamine was checked on 

CoTfurNH2Pc/GCE for different concentrations ranging from 4-32 µM, it was observed that 

for each incremental addition of dopamine increase in peak currents at cathodic 0.35 V and 

anodic 0.09 V with sensitivity 0.179 µAµM-1cm-2, LOD 1.33 µM indicates electrocatalytic 

activity of fabricated sensor is shown in Fig. 11.   

 

3.2.7. Effect of scan rates on electrochemical reaction kinetics 

Scan rate study was done on CoTfurNH2Pc/GCE, it was observed that with gradual increase 

in scan rate, oxidation peak current also increases constantly with correlation coefficient 0.996 

is shown in Fig. 12 revealing surface controlled phenomenon on fabricated electrode [45-46]. 

The electrochemical mechanism begins with oxidation of CoTfurNH2Pc followed by transport 

of electron to oxidized species from dopamine is shown below 

2 Co (II) TfurNH2Pc (m) → 2 Co (III) TfurNH2Pc (m) + 2e- 

2 Co (III) TfurNH2Pc (m) + DA (aq) → 2 Co (II) TfurNH2Pc (m) + DAoxd (aq) 
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Fig. 12. Cyclic voltammogram of dopamine at CoTfurNH2Pc/GCE scanning rate ranging from 

(50 mV-450 mVs-1). Inset: Calibration graph of Current Vs Scan rate 

 

3.2.8. Simultaneous sensing of dopamine in the existence of dimetridazole 

The simultaneous sensing of dopamine was performed on fabricated electrode using cyclic 

voltammetry method at a fixed concentration of dimetridazole in phosphate buffer pH 7. Fig. 

13 shows that CofurNH2Pc/GC electrode has ability to detect different concentrations of DA 

at a fixed concentration of dimetridazole with good reproducibility, sensitivity and stability at 

50 mV s-1. Further the peaks were well resolved. Following reactions occurred on electrode 

surface, 

2Co (II) TfurNH2Pc (m) + DMZ (aq) → 2 Co (III) TfurNH2Pc (m) + DMZred (aq)   

2 Co (III) TfurNH2Pc (m) + DA (aq) → 2 Co (II) TfurNH2Pc (m) + DAoxd (aq) 

            

 
 

Fig. 13. Electrocatalytic oxidation of dopamine incrementing concentration from 4-32 µM in 

presence of constant concentration of 0.2 µM DMZ at CoTfurNH2Pc/GCE 
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3.2.9. Simultaneous sensing of UA in the existence of dimetridazole 

 

 
Fig. 14. Electrocatalytic oxidation of uric acid incrementing concentration from 3-24 µM in 

presence of constant concentration of 0.2 µM DMZ at CoTfurNH2Pc/GCE  

 

The simultaneous detection of uric acid and DMZ was conducted using cyclic voltammetry 

technique in PBS pH 7 on constructed electrode and analytes reactions on CoTfurNH2Pc/GCE 

is shown below. The detection of uric acid has been done for fixed concentration of DMZ (0.2 

µM). Fig. 14 reveals that oxidation peak of uric acid was observed at 0.41 V and reduction 

peak of DMZ was observed at -0.7 V with a peak potential separation of 0.29 V indicating 

peaks were well resolved. 

2Co (II) TfurNH2Pc (m) + DMZ (aq) →   2 Co (III) TfurNH2Pc (m) + DMZred (aq)   

2Co (III) TfurNH2Pc (m) + UA (aq) → 2 Co (II) TfurNH2Pc (m) + UAoxd (aq)             

3.2.10. Simultaneous sensing of UA in the existence of DA 

Cyclic voltammetry was performed for the simultaneous sensing of UA at a constant 

concentration of dopamine (4 µM) in phosphate buffer system pH 7 on CoTfurNH2Pc/GCE at 

50 mVs-1 and oxidation of analytes on modified electrode is shown below. The electro 

oxidation peak of dopamine was obtained at 0.382 V as the absorption of uric acid increases 

on electrode surface, the signal shifts from 0.382 V to 0.453 V indicates the dominance of uric 

acid concentration as illustrated in Fig. 15.  

2 Co (III) TfurNH2Pc (m) + UA (aq) → 2 Co (II) TfurNH2Pc (m) + UAoxd (aq) 

2 Co (III) TfurNH2Pc (m) + DA (aq) → 2 Co (II) TfurNH2Pc (m) + DAoxd (aq) 
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Fig. 15. Electrocatalytic oxidation of uric acid incrementing concentration from 3-30 µM in 

existence of fixed concentration of 4 µM DA at CoTfurNH2Pc/GCE  

 

3.3. Differential pulse voltammetry study (DPV) 

DPV was useful to learn the sensing capacity of the constructed sensor. The redox reaction 

of the organic molecules at CofurNH2Pc/GC electrode shows clear oxidation peaks for 

dopamine, uric acid and reduction peak for dimetriazole. DPV and CV experiments together 

validate that CoTfurNH2Pc/GC electrode acquire excellent electrocatalytic activity in the 

direction of the electro-redox determination of these molecules. For each incremental addition 

of biomolecules peak current increases linearly with correlation coefficient 1, 0.997 and 0.992 

for DA, UA and DMZ respectively is shown in Fig. 16. One prime notice from DPV is to check 

CV obtained for analytes are correct or not in terms of potential at the same point. 

 

 
 

Fig. 16. DPV’s of A) DA (4-28 µM); B) DMZ (2-14 µM); and C) UA (3-21 µM) at 

CofurNH2Pc/ GCE concentration shown in parenthesis. Inset: Calibration graph of Current Vs 

Concentration 
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3.4. Amperometric studies 

To study the linear range and reply of fabricated electrode for sensing dopamine, uric acid 

and dimetridazole chronoamperometry was performed in PBS pH 7 due to its excellent 

perceptivity under constant stirred conditions in comparison with cyclic voltammetry and 

differential pulse voltammetry. It was observed that CoTfurNH2Pc/GCE works fine in favour 

of every analyte. The sensor reaction period for all analytes was extremely small, it also 

revealing high stability of the signal with respect to time [47].  The chronoamperometry was 

carried out at CoTfurNH2Pc /GCE at desired applied potentials 0.21 mV, -0.70 mV, 0.35 mV 

for dopamine, dimetridazole, uric acid respectively is shown in Fig. 17. It was noticed that for 

each incremental addition of analytes there was increase in peak current with reaction time less 

than 2 sec for dopamine, 1 sec for dimetridazole and 3 sec for uric acid indicates quick response 

of constructed electrode with linear equations I=0.486 (µM)-0.552, I=-0.393 (µM)-0.147, 

I=0.1299 (µM)+3.448; error bars 0.0864, 0.00187, 0.00218 towards dopamine, dimetridazole 

and uric acid respectively. Practical values of determination of DA, UA and DMZ on 

CoTfurNH2Pc/GCE in pH 7 phosphate buffer solution have shown in Table 2. 

 

 
Fig. 17. Chronoamperometric response of CoTfurNH2Pc/GCE upon consecutive addition of 

concentrations A) DA (2-14 µM); B) DMZ (1-7 µM); C) UA(1-19 µM) in PBS pH 7 under 

stirring at an applied potential of 0.35 mV, -0.70 mV and 0.45 mV respectively 
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Table 2. Practical values of analysis of dopamine, uric acid and dimetridazole on 

CoTfurNH2Pc/GCE in PBS pH 7 

 

3.4.1. Selectivity 

In order to study selectivity interference study has been undertaken, for this several species 

were checked whose potential nearly falls in the same range and from the group of species 

commonly found with DA, UA and dimetridazole.  

 

 
Fig. 18. Interference study of radicals (a, e= dopamine), (c, h and j=uric acid) and (b=AA, 

d=Ca2+, f=Br-, g=Mg+ and i =K+) at CofurNH2Pc/GC electrode 

 

 
 
Modified electrode 

 
 

Method 

Linear range 
(10-6 mol L−1) 

Limit of detection  
(10-6 mol L−1) 

 
 

Ref. DA UA DMZ DA UA DMZ 

GP-MWCNTs-AuNCb/ GCE DPV 2–213 0.7–88.3 -- 0.77 0.23 -- [48] 

MoS2/rGOf/GCE DPV 5–545 25–2745 -- 0.05 0.42 -- [49] 

[Ni(phen)2]2+/SWCNTs/GCE DPV 1–780 1–1407 -- 1.0 0.76 -- [50] 

Poly-EBT electrode DPV -- 10–130 -- -- 1.0 -- [22] 

HPLC-UV Detection DPV -- -- 0–100 -- -- 0.5 [51] 

MIP-mimetic enzyme DPV -- -- 0.5-
1000 

-- -- 0.12 [52] 

Azo-bridzed-CuPc 
polymer/GCE  

CV 10-160 -- --  0.33 -- [53] 

GCE/MWCNTs/PdTAPc CV 2–16 5–40 -- 0.60 1.5 -- [26] 

 
 
CoTfurNH2Pc/GCE 

DPV 
 

CV 
 

CA 

3.0-21.0 
 

4.0-32.0 
 

2.0-14.0 

2.0-14.0 
 

2.0-14.0 
 

1.0-19.0 

0.3-2.1 
 

0.5-3.5 
 

1.0-7.0 

1.0 
 

1.33 
 

0.66 

0.66 
 

1.0 
 

0.33 

0.1 
 

0.16 
 

0.33 

 
This work 
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It was found that AA, Ca2+, Br-, Mg+ and K+ (till 10 fold excess) did not interfere during 

analysis of these compounds as shown in Fig. 18. 

 

3.4.2. Real sample analysis 

The real sample analysis of DMZ was conducted by using Milk powder sample and it is 

prepared by adding 1.0 g milk powder and 4.0 mL of 10% trichloroacetic acid, mixture is 

subjected  vortexing for 1 min and ultrasonicated for 10 min, centrifuged at 2000 for 15 min. 

The supernatant was filtered through a filter membrane and the filtrate was diluted to 10.0 mL 

with ethanol for detection. The sample of uric acid for analysis was prepared by mixing urine 

sample (1 ml) in 15 ml PBS solution and results are formulated in Table 3. Therefore 

constructed electrode promises the practical applicability for finding dopamine, uric acid and 

dimetridazole in real samples.  

 

Table 3. Recovery investigation of DA, DMZ and UA in milk powder and urine samples on 

CoTfurNH2Pc/GCE 

  
Sample Biomolecules 

detected 
Added 

/10-6 mol dm-3 
Found 

/10-6 mol dm-3 
Recovery 

/% 

 
 
Milk 
Powder 

DA --- --- --- 

UA --- --- --- 

DMZ 0.10 0.0975±0.004 97.5 

0.20 0.202±0.020 101.0 

 
 
Urine 

DA --- --- --- 

 
UA 

10.0 10.12 (±0.14) 101.2 

20.0 19.96  (±0.08) 99.8 

DMZ --- --- --- 

 

4. CONCLUSION 

The present work describes the construction of CoTfurNH2Pc/GCE and subjected it for 

electrochemical performance in sensing dopamine, uric acid and dimetridazole. For all analytes 

the fabricated electrode shows better catalytic activity in comparison with bare GCE. This 

method is proper for analytical determination of dopamine, uric acid and dimetridazole since 

it is handy, quick, specific and perceptive. The constructed electrode was very useful for real 

sample analysis of analytes. The immobilized biosensor has ability to separate biomolecules 

peaks when coexist in same solution with resolution of about 348 mV, 318 mV for DA-DMZ 

and DMZ-UA respectively. The DPV and chronoamperometric studies on CoTfurNH2Pc/GC 
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electrode has also been studied indicating the quick reaction of the constructed electrode for 

DA, UA and DMZ. 
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