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Abstract
The work involve three parts:
Part (1):

1. Study of the electrochemical behavior of coenzyme Q, using the square wave
voltammetric technique  (SWV) on the HMDE electrode within the
concentrations range (9.99x10™ - 9.09x10°®) M , the cyclic voltammetric
technique (CV) on the HMDE electrode within the range of concentrations
(9.99x107-1.60x10*) M using phosphate buffer electrolyte at (pH7.0)
Coenzyme Q, gave a clear reduction wave at (-0.0415) volts using (SWV) ,
reduction wave at Epc (-0.05) volts, and reverse reversible wave at Epa
(-0.0917) wvolts using (CV) technique against the reference -electrode
(Ag/ AgCl/3M KClI).

2. Study the molecular interactions between coenzyme Q, with aniline and
pyrrole using the (SWV) technique on the electrode (HMDE) at different
temperatures (289, 293, 298, 303, 308) ’K was examined. The binding constant
(Ky) of the coenzyme Q, with both aniline and pyrrole as well as
thermodynamic values (AH, AG, AS) were calculated .The results obtained show
, that the interaction type was either Vander Waals or hydrogen bond for the
coenzyme Q, with aniline and for coenzyme Q, with pyrrole was hydrophobic
interference.

3. Study the electrochemical behavior of coenzyme Q, using SWV technique on
solid platinum electrode within concentrations range (9.99x107 - 5.96x10°) M
using phosphate buffer (pH7.0) , coenzyme Q, gives a reduction wave at
potential (Ep =0.0119) V versus (Ag/AgCl/3M KCl) reference electrode.

4. Study the electrochemical behavior of coenzyme Q, using SWV technique on
different modified electrodes: pt- poly aniline modified electrode, pt- poly
aniline doped copper electrode, pt- poly aniline doped nickel electrode using
sulfuric acid as supporting electrolyte (0.5M H,SO,) and phosphate buffer (pH7)
in second experiment. The oxidation peaks change with changing the media of
supporting electrolyte . Coenzyme Q, gives a clear oxidation peaks using
modified electrodes in phosphate buffer solution as a result of the molecular
interaction process.

5. Coenzyme Q, were estimated using (SWV) technique on a pt —poly aniline
modified electrode in phosphate buffer solution within a range of concentrations
(5 x 107 -7.39 x 10®) M at different pHs (pH = 4.8 , 7 and 10) after the
stability of the current at the platinum poly aniline modified electrode after 45
minutes at the oxidation potentials (0.205 , 0.022 and 0.001) V.

6. Coenzyme Q, were also determined using SWV technique on a pt- poly
aniline doped copper electrode in phosphate buffer solution within the range of



concentrations (5 x 107 - 9.80 x 10®) M at different pHs (pH = 4.8, 7 and 10)
after the stability of the oxidation current peak after 60 minutes at the oxidation
potentials (0.112, 0.040 and 0.007) V.

7. Coenzyme Q, was estimated using SWV technique on pt- poly aniline doped
nickel electrode in the phosphate buffer solution within the concentrations range
(5 x 107 - 7.39 x 10°®) M at different pHs (pH = 4.8 , 7 and 10) after the
stability of the oxidation current peak after 15 minutes at the oxidation potentials
(0.147,0. 078 and 0.001) V.

8. Modified pt with poly aniline and Coenzyme Q, electrode was used to study
the electrochemical behavior of NADH using SWV and sulfuric acid
(0.5M H,SO,) as supporting electrolyte. NADH was determined within the
concentrations range (9.99x10” - 1.09x107) M.

part (2):

1. The electrochemical behavior of Coenzyme Q;, was studied using SWV
technique on the HMDE electrode within the concentrations range
(4.98x10° - 3.85x10°) M using phosphate buffer solution as an electrolyte at
pH10 without ethanol and the Coenzyme Qo gives a clear reduction peak at
(-0.281) V vs. reference electrode (Ag / AgCl / 3M KCI).Were as the use of
phosphate buffer solution (pH10) with 40% ethanol gives a clear reduction
wave at (-0.317) V within the concentrations range (4.98x10° - 6.54x10™) M.

2. Molecular interactions between coenzyme Q;, with aniline and pyrrole were
studied using SWV technique on HMDE at different temperatures (289, 293,
298, 303, 308) °K and the binding constant (Ky) of the coenzyme Q,, with both
aniline and pyrrole and thermodynamic values (AH, AG AS) were calculated
from which the type of interference process was conclude.

3. The electrochemical behavior of coenzyme Qo was studied using SWV
technique on a solid platinum electrode within a concentrations range
(9.99x107 - 6.95x10°) M using phosphate buffer at (pH7.0) .Coenzyme Qy,
gives two reduction peaks one at (Ep; = 0.0119) V and second at (Ep, =0.392)
V against the (Ag / AgCl/ 3M KClI) reference electrode.

4. The electrochemical behavior of Coenzyme Qo was studied using SWV
technique on different modified electrodes: pt-poly aniline modified electrode,
pt- poly aniline doped copper electrode, pt- poly aniline doped nickel electrode
using sulfuric acid medium (0.5M H,SO,) and phosphate buffer (pH7). The
oxidation process at these electrodes change with the changing electrolyte
media.

5. Coenzyme Q;, were estimated using (SWV) technique on pt- poly aniline
modified electrode , pt- poly aniline doped copper electrode , pt- poly aniline
doped nickel electrode in phosphate buffer solution within the concentrations



range (5 x 10°-9.80 x 10™®) M at different pHs (pH=4.8 , 7 and 10) after the
stability of the oxidation current peak.

6. Modified pt with poly aniline and Coenzyme Q) electrode was used to study
the electrochemical behavior of NADH using SWV and sulfuric acid
(0.5M H,SO,) as supporting electrolyte. NADH was determined within the
concentrations range (9.99x107 - 1.57x107) M.

Part (3):

A computational study was done using the semi-experimental method
(AM1) , molecular mechanics method (MM2) and the molecular conjugation
method (Docking) as a means of molecular interaction of the CoQ, and CoQg
with the molecule aniline and the aniline polymer as well as the molecule
pyrrole and the pyrrole polymer . Both CoQ, and CoQ, : gives good interaction
with aniline and aniline polymer but stronger than that with pyrrole and pyrrole
polymer. The results obtained shows a good agreement with the obtained
practical results.



