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Abstract

The research implies the employment of square wave voltammatric
(SWV) technique to determine amino acids (L-cysteine and L-cystine),
and the biologically effective materials (like Selenium and Albumin) .
This work involve four basic parts:-

Part one:

This part is entitled “The indirect voltametric study of Selenium in

water solution” .
Selenium shows areduction wave at (-0.775) volts against [(Ag/AgCl.sat
KCl)] as reference electrode in the phosphate buffer solution (pH = 7).
The relationship between (concentration(Conc) and current(I) is linear
within the range of working concentration [2.72 x 10> — 7.49 x 10°]
molar .with correlation coefficient equal (0.9988).

The first section also studies the calibration curve of Selenium in
pH = 3 in this pH, Selenium gave a very good reduction wave at (-0.668)
volts.The calibration curve has been studied through this wave using
different ranges.The most sensitive range among [3.66 %107 — 2.00x107]
molar.

Part two:-

The part concerned on the quantitative determination of
(L — cysteine) using (SWV). L — cysteine gaves a reduction wave at
(-0.546) volts against[(Ag/AgCl.sat KCl)] using phosphate buffer
solution (pH = 7).The relationship between the diffusion current and
concentration of the range [3.10 x 10%(M) — 3.98 x 1077(M)] was linear
with a correlation coefficient of (0.9974). The shielding in the reduction
wave of the high concentrations [above 1.96 x 10°°] molar has been

observed , which lead to the formation of (L — cystine ) amino acid.



Part three:-

This part involved the indirect voltammetric determination of
(L — cystine) amino acid in phosphate buffer solution (pH = 7) .
L — cystine gives areduction wave at (-0.472) volts . The calibration curve
of the concentrations of [2.91 x 107 — 5.96 x 10®] molar has been
constructed. The relationship has been linear with a correlation coefficient
(r=0.9970) .
Part four:-

This part of study involves the interaction studied:
I- Selenium — Albumin Interaction
1) the interaction at pH = 7 . Voltametric behavior of Selenium in the
presence of Albumin had been examined by adding a serial addition of
albumine to a fixed amount of selenium.

The decrease in the reduction peak of selenium (which appone at
v) with the increasing amount of albumin has been observed. The plot of
albumin concentration versus current give a curve and from which the
interaction constant obtained.
i1) The calibration curve of Selenium has been constructed by adding a
serial addition of Selenium [2.34 x 107 — 1.99 x 10%] molar in the
presense of Albumine using phosphate buffer solution (pH = 3).

The relationship between addition concentration and current was
linear with correlation coefficient (0.995 8).
ii1) The calibration curve of Selenium in the oresense of fired amount of

human bllod serum has been constructed also , the plot of Selenium
concentration-versus. Reduction diffusion current gives a strieght line

within the working concentration range with (r=0.9933).



II- Selenium-Lcysteine Interaction:

1) The voltammatric behavior of Selenium in the presence of L — cysteine
amino acid [5.8 x 10%] molar has been studied at different temperature
using a serial addition of Selenium [3.91 x 10 — 3.77 x 10°¢] molar.
A decrease in the reduction peak of L- cysteine was observed and the
interaction constant was calculated.

i1) The presence of amino acids(L — cysteine and L-cystine) catalyzed the
reduction peak of Selenium (at E=  ).The cataluzed reduction peak
has been studied using different pH(3,7) and the results shows that
catalyziation effect was at pH=7 for L-cysteine.

111) Albumin-Amino acid (L-cysteine and L-cystine) interaction:

This interaction has been studied at different temperature and the
results shows a decrease in the reduction peak of amino acid with
increasing addition amount of Albumin. The interaction constant has

been obtained and the thermodynamics parameters were calculated.



