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SUMMARY 

Bovine whey proteins and caseins were separated by hydrophobic interaction 
chromatography with the new Pharmacia fast protein liquid chromatography col- 
umn, phenyl-Superose. Total casein was separated using a decreasing gradient of 0.8 
to 0.05 M sodium phosphate and a constant 3.75 M urea concentration at pH 6.0. 
The order of elution of caseins was fi < y, tlsz < K < ~1,~, and /?-casein was always 
eluted first. Whey proteins were separated with a decreasing salt gradient of 1.5 to 
0 M ammonium sulphate in 0.05 M sodium phosphate at pH 7.0. The order of elution 
was /6lactoglobulin < bovine serum albumin < immunoglobulin < ol-lactalbumin. 
The elution order of proteins from the column did not correlate with the calculated 
average hydrophobicities but the method was considered to be a measure of the 
“effective” hydrophobicity of proteins and therefore of more use for attempting to 
relate hydrophobicity to functional properties of proteins. The method shows sig- 
nificant advantages over conventional techniques allowing rapid optimization of elu- 
tion conditions and reducing run times from 24 h or more to less than 2 h. 

INTRODUCTION 

Chromatographic methods based on differences in hydrophobicity between 
proteins and enzymes provide a useful alternative, or addition, to methods based on 
size (gel filtration) or charge differences (ion-exchange, chromatofocusing). There are 
two types of method for such experiments, reversed-phase chromatography and hy- 
drophobic interaction chromatography (HIC). The former utilises high concentra- 
tions of organic solvents and often extreme (usually acid) pH values which generally 
lead to a complete loss of enzymic or other biological activity. The conditions em- 
ployed in HIC are much less disruptive to protein structure and these methods there- 
fore have many advantages when dealing with biological materials. 

The use of fast protein liquid chromatography (FPLC) has revolutionised the 
separation of proteins in the laboratory. Both preparative scale and analytical work 
is now possible in a fraction of the time required using conventional chromatographic 
methods. Ion-exchange, reversed-phase, gel filtration and chromatofocusing columns 
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pends on the flexibility and conformation of the protein molecules as well as com- 
position. 

The elution behaviour of proteins could be altered by small changes in buffer 
composition. Increased pH, decreased temperature, increase in chaotropic nature of 
salt and changing to a non-polar solvent all decreased hydrophobic interactions be- 
tween the protein and the column matrix. The finding that so many factors influenced 
the strength of hydrophobic binding confers great potential versatility on HIC as a 
separation method but optimization of separation conditions when so many different 
parameters are involved would often be prohibitively time consuming by conven- 
tional HIC methods. Therefore the combination of suitable columns with apparatus 
for high speed analysis, such as FPLC and HPLC, has very considerable advantages 
over earlier procedures. 
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