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ABSTRACT

Mustard has a high protein content but its utilization is limited due to the
presence of antinutritional factors such as phenolic compound, which can be oxidized
by polyphenol oxidase to form unfavorable brown product. Therefore, the objective of
this study was to extract protein with maximum yield, to estimate phenolic content and to
purify and characterize some properties of polyphenol oxidase.

Established approaches for the protein isolation from mustafd meal involve
extraction of protein using Na,CO, or (NaPO,), solution at pH 1 and pH 11. The
maxirwum vyield of protein was obtained by extracting mustard meal at 80 degree celcius
for 4 h with (NaPQ,); pH 1 (51.85 %) followed by Na,CO, (45.98 %). However, the protein
content of (NaPQ,), pH 1 and Na,CO, extracts determined by Kjeldahl method were
merely 10.00 and 23.32 %, respectively.

Identification and quantitative determination of phenolic compounds in

mustard meal and seed by paper and thin layer chromatography were carried out. It



was found that sinapic acid was the major component of phenolic compounds present in
all free, esterified, protein-bound and meal-bound forms of mustard meal and seed.
Phenolic compounds in free form was the most abundant found in mustard meal and
seed (37.9 and 117.8 mg/100 g mea! or seed respectively). The amounts of phenolic
compounds in esterified, protein-bound and meal-bound forms from mustard meal were
found to be 15.1, 7.7 and 36.7 mg/100 g meal, respectively while the mustard seed
contained 57.6, 25.2 and 59.3 mg/100 g seed, respectively.

Purification and characterization of polyphenol oxidase from mustard seed was
performed. Polypheno! oxidase was optimally extracted with 0.1 M Citric acid-0.2 M
Na,HPO, pH 7 for 1 h. Precipitation with 80% (NH,),SO, saturation followed by CM
Sephadex and Con A Sepharose chromatography were used in order to purify enzyme.
After the final step, 1.92 % vield with 104.71 purification fold was obtained. However if
the crude enzyme was concentrated using ultrafiltration instead of (NH,),SO,
precipitation followed by CM Sephadex and Con A Sepharose chromatography, the
yield was 12.86 % with 33.14 purification fold. The SDS polyacrylamine gel
electrophoresis of the enzyme fraction from Con A Sepharose column showed one
distinct band with molecular weight ca 40,700 daltons. Some properties of the purified
polyphenol oxidase were studied. The purified enzyme had an optimum temperature and
pH of 55 degree celcius and 8.0 respectively with gallic acid as substrate. Gallic acid
and pyrogaliol were good substrates for the enzyme with no detectable monophenolase
activity with p-cresol. The K_ and V__, of enzyme were 1.01 mM and 0.02 pmole/min
respectively. 2-mercaptoethanol, cysteine, citric acid and sinapic acid could completely
inhibit enzyme while potassium metabisulphite and NaCl could partially inhibit enzyme

activity. On the other hand, CaCl, could activate enzyme by 2 fold.



