ABSTRACT

Howida Abdallah Mohammad. Application of Molecular
Biology for Production of Dairy Products of Medical
Importance. Unpublished Ph.D. Dissertation, Ain Shams
University, Faculty of Agriculture, Department of Food
Science, 2006.

Classical phenylketonuria is the most common inborn
error of amino acid metabolism. It 1s caused by deficiency of
the phenylalanine hydroxylase enzyme. Accumulation of
phenylalanine in brain leads to severe mental retardation. A
low phenylalanine diet can significantly prevent the occurrence
of mental retardation, and 1s so essential for the
hyperphenylalaninemic mothers.

This study was planned to achieve a low phenylalanine
formula prepared from cow skim milk with adding amino acids
and vitamins to supply the needed recommended intakes of the
essential amino acids, carbohydrates, fat, minerals and
vitamins that are usually supplied by natural milk protein
intake.

Skim milk hydrolysate was obtained wusing two
genetically prepared and SDS/PAGE purified, immobilized
proteolytic enzymes (papain and protease XXIII from
A.oryzae). The debittering was accomplished by two methods
based on activated carbon and barium sulphate adsorption in
order to achieve the most balanced amino acids pattern with
high biological value and palatable nonbitter taste to
accomplish the feeding treatment aims.



BALB/c mice were used as a model for introduction of
hyperphenylalaninemia with 3% L-phenylalanine and 0.3% L-
ethionine. The histopathological, immunological, lipids,
protein and blood profiles before and after mutagenesis were
compared in blood, brain, kidneys and liver of the
experimental mice model as well as feeding on the two
achieved skim milk hydrolysates. Also, a comparison was done
by feeding with one of the available commercial low-
phenylalanine formulia.

To conclude, one of the achieved skim milk hydrolysate
treated with barium sulphate proved to be effective in
preventing and reversing most of the pathological and
abnormal phenylketonuria syndromes. It was nutritionally
safe, microbiologically free, with high biological value, protein
efficiency ratio, net protein ratio, and food efficiency. In the
same time, it was characterized by being cheap and easy to
obtain for straightaway use.
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phenylalanine - activated carbon - barium sulphate - skim milk
hydrolysate - protein efficiency ratio - net protein ratio -
mental retardation.
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