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Introduction 

 

Beta-lactoglobulin (þ-LG) is the most abundant globular protein in bovine milk. It is a 

globular protein with a monomer molecular weight of about 18 300 D and exists in 

various oligomeric states (monomer and dimers) as a function of pH, temperature, 

concentration, ionic strength and genetic variant. 

The a-helix to þ-sheet transition of proteins is a key issue for understanding the folding  

and  biological  function  of  a  number  of  proteins.  For  example,  the  a‹  þ transition 

has been suggested to play an essential role in various conformational diseases, such as 

prion disease or Alzheimer disease where the a-helical forms are normal and the þ-sheet 

forms are amyloidogenic. Since the folding of þ-lactoglobulin is accompanied by the a‹þ 

transition, it will, therefore, be a useful model for clarifying the mechanism of the a‹þ 

transition, which is responsible for conformational diseases. 

Osmolytes can be polyols, sugars, polysaccharides, neutral polymers, amino acids and 

their derivatives, and large dipolar molecules like trimethylamine N-oxide. It is light that 

physicochemical properties of proteins affected from bulk properties of the solvent 

environment. Osmolytes as solvent additives favorably affect protein stability and 

solubility. While they can increase stability of proteins while protecting them from 

thermal denaturation, the enzymatic activity is not reduced. The thermodynamic stability 

of þ-LG in the presence of various amounts of osmolytes has been investigated in the 

presence study. Chemical denaturation by guanidium hydrochloride was used for 

extraction of denaturation profiles. The obtained denaturation curves were analysed on 

basis of two-state model and the results were interpreted in view of thermodynamics and 

molecular events. 
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Material & Methods 
 

þ-lactoglobulinA was dissolved in the correct buffer at the desired concentration 

(determined photometrically by using a value of 17600 M-1 cm-1 for the molar absorption 

coeifficient (s) at 280 nm). The buffered stock solution of GdnHCl was determined by 

refractive-index measurements. 

All solutions for experimental measurements were prepared in the desired buffer 

containing 0.05 M glycine-HCl and 0.1 M-KCl. The measurements were performed at 

fixed sugar (Trehalose, Sorbitol, Mannitol, Adonitol) osmolytes concentration (0, 10, 20, 

30 % w/v) in the presence of increasing GdnHCl concentration, from 0 to 6 M. fd, the 

fraction of the protein that was denatured, was calculated assuming a two-state transition 

and using the relationship: 

 

 

 

 

 

where y is the measured optical property at a particular pH and GdnHCl concentration, 

and yN and yD are the properties of the protein in the native and fully denatured states 

respectively under the same conditions. Whenever the spectral properties of the native 

and denatured states showed dependence on the denaturant concentration, allowances 

were made for these dependencies in calculating fd. The state of equilibrium was 

expressed in terms of what may be called an apparent equilibrium constant (Kapp) 

 

 

 

 

 

The apparent free-energy change on denaturation was calculated by using the 

relationship: 

 

 

 

 

 

OGapp values for each protein were plotted against [GdmCl]. For all proteins these 

plots were linear, and least-squares calculations were used to determine OGH20 and m in 

the relationship 
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The denaturation curves were analyzed as follows. If an optical property, y, is used to 

follow the course of two-state reversible denaturation of a protein, the state of equilibrium 

is expressed in terms of conformational Gibbs energy change 

(OGD) using the relation 
 

 

 

 

 

where yN and yD are respectively the properties of the protein in the native (N) and 

denatured (D) states under the same conditions under which y was measured, R is the gas 

constant (8.302 kJ mol' degree-0), and T is the temperature in kelvin. The values of OGD 

can be measured most accurately near the midpoint of the denaturation curve, and for 

values of OGD (kJ mol-') outside the range -5.4 < OGD< 5.4, the error becomes substantial. 

 

 

Results 
 

To understand the unfolding behavior of þ-lgA by GdnHCl, we carried out the 

GdmCl-induced denaturation of the protein in the presence of sugar smolytes at pH 2.0 

and 25 °C by observing changes in the difference absorption at 292 nm (Os292). 

It is seen in the results that the denaturation induced by GdnHCl is composed of two 

distinct processes. The first transition is centered in the [GdnHCl], the molar 

concentration of GdmCl, range 0–2.0 M and is represented here by the reaction N—X, 

where X is the thermodynamically stable intermediate state of the protein between its N 

(native) and D (denatured) states. The second transition occurs in the [GdnHCl] range 

2.0–6.0 M and is represented by the reaction X—D. 
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The GdnHCl-induced denaturation of þ-lgA at pH 2.0 and 25 °C. 

All denaturation curves and thermodynamics parameters of Trahalose were measured 

but denaturation curves of other osmolytes are being performed. 

 

 

Conclusion 
 

It is seen that the N—X transition involves the burial of Trp residue. The reason for 

saying this is that the transfer of Trp from a less non-polar medium to a more non-polar 

medium is accompanied by an increase in the absorption in the region 280–292 nm. 

Trehalose is found to induce remarkable stability of þ-lgA against chemical 

denaturation. 

 

 

References 
 

1. T. A. Dar, L. R.ingh, A. Islam, F. Anjum, Biophysical Chemistry, 2007, 127, 

140–148. 

2. L. Dalfonso, M. Collini, Eur. J. Biochem, 2003, 270, 2497-2504. 

3. S. Taneja and F. Ahmad, Biochem. J. 1994, 303, 147-153 

4. F. Anjum, V.Rishi, F. Ahmad, Biochimica et Biophysica Acta 2000, 1476, 75-84. 

5. C. Romeroa, J. Lozano, J. Sancho, International Journal of Biological 

Macromolecules 2007, 40, 423–428 



533 

 

 


