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NOTE

Thermodynamic Stablity of Zn(II) Complexes with Some
Amino Acids and Pyridoxine (Vit. Bs)

ALOK K. JAIN and H.C. KATARIA*
Department of Chemistry
Government Postgraduate College, Pipariya-461 775, India

Stability constant (log B) and thermodynamic parameters such
as enthalpy change (AH), free energy change (AG) and entropy
change (AS) of Zn(Il) complexes, with L-lysine, L-ornithine,
L-threonine,  L-serine,  L-phenylglycine,  L-phenylalanine,
L-glutamic acid and L-aspartic acid as primary ligand and
pyridoxine (Vit Bs) as secondary ligand, were calculated by applied
polarographic method, at pH = 8.50 + 0.01 and ionic strength
p= 1.0 NaClO at 25°C.

Amino acids are well known chelating agents and play an important role in
biology, pharmacy and industry'™, as aspartic acid and glutamic acid play
important role in transamination, cell-metabolism and nerotransmission® .
Thermodynamic parameters of Zn(II) complexes with L-amino acids and vitamin
B complex on DME (dropping mercury electrode) have been calculated using
thermodynamic equations.

The ligands, L-amino acids, were Lobachem products. All the solutions were
prepared in double distilled water. The purity of L-amino acid was checked by
chromatographic method®. The concentrations of metal ions, and NaCIQ, in the
test soutionsl were 0.5 m and 1.0 m respectively.

Polarograms were obtained at 25°C, with the help of Toshniwal manual
polarograph (model PE-50). The dropping mercury electrode had tapillary
characteristic VS SCE m?3t"6 = 2.40 ng/3 s™'2 at effective mercury height 60.02
cm calculated. Pure hydrogen gas was passed through each test solution before
recording the current-voltage curve. Elico digital pH meter (model LI-180) was
used to measure the pH of each test solution at 8.50  0.01 adjusted with the
solutions of NaOH and HNO; as required.

Zn gave a well defined two electron quasi-reversible reduction wave at
pH=850+£0.01 and p=10M NaClO,. The irreversibility increased with
increase of concentration of ligand in each case.

The values of (E,j,)’ rev. were calculated by modified Gelling’s method. The
free ligand concentration of amino acids was determind by pK, and pH of each
of the test solutions.
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The E,;, values become more negative with the addition of pyridoxine to
(Zn-L-amino acidate) system at p = 1.0 M NaClO, and at pH = 8.50 + 0.01.
Showing the formation of ternary complexes, Schaap and McMaster’s method
confirmed the formation of 1:1:1,1:1:2 and 1:2: 1, complexes of Zn(II)*
with L-amino acids and pyridoxine. Thermodynamic parameters such as enthalpy
- change, free energy change and entropy change of the complexes have been
calculated by the following equations :

AH = 2.303 RT,T, log Ky/K,
AG = (T, - T,)(2.303RT log K)
AS = AH - TAS

It is clear from the values of AS, AG and AH in Table-1 that complexes of
ransition metals are not stable at higher tempratures'"” ”._The value of AS is more
negative at higher temperatures and AG is less negative at higher temperatures
confirming that the complexes are net stable at higher temperatures. The negative
values at AH show that the reactions are exothermic in nature.

The order of solution stability obtained was

L-lysine < L-ornithine < L-threonine < L-serine < L-phenylglycine
< L-phenylalanine < L-glutamic acid < L-aspartic acid.
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