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Process Development for the Production of Precipitated Protein
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In the present study the effect of variety and oil extraction method on the chemical composition

(protein, glucosinolate and phytic acid) of hexane-extracted and two-phase solvent (methanol-
water/hexane) meals from double-zero canola varieties (Brassica napus, cv. Quantum, PF 704591 and
Hyola 401) were investigated. The suitable conditions for the extraction of proteins and phytic acid as
well as protein precipitability of meals were determined. Two methods were applied to prepare of
meals: Oil extraction with hexane or with methanol- water/hexane. The effect of oil extraction method
on protein, glucosinolate and phytic acid content of meals was investigated. Alkaline extraction at pH
between 9.5 and 12.0 and isoelectric precipitation at pH between 3.5 and 7.5, both of them in
increments of 0.5 were examined. Variety and oil extraction method had reasonable significant effect
(P<0.01) on protein and glucosinolate content. The Two-phase method brought about an increase in the
protein content (15%) and decrease in the glucosinolate (50%). Although, it had no significant effect
(P< 0.05) on the phytic acid content. The optimum pH for protein extraction of all meals tested was
12.0. Oil extraction method had significant effect (P< 0.01) on nitrogen solubility. The maximum yield
of protein extraction was 60.7% (PF, Hexane-extracted meal). The phytic acid extractability at pH 12.0
was observed between 11.5 (PF, Single phase) and 16.2 (Hyola, Single and Two-phase). The effect of
pH on protein precipitation was very significant (P< 0.01). The maximum yield of protein precipitation
was observed at pH-values between 4.5 and 5.5. Almost 60% of the proteins were recovered in two
usable products: precipitated protein isolate and the meal residue with about 35% protein, suitable for
animal feed. The glucosinolate content of precipitated protein isolates was below the detection limit
(<0.2 mg/g). precipitated protein isolates had about 85% protein, and there was not significant
differences (P<0.01) among them, although significant differences (P<0.01) was observed
among their phytic acid content.

Keywords: Rapeseed/Canola, Two-phase solvent extraction, Alkaline extraction, Isoelectric

precipitation, Precipitated protein isolate, Phytic acid, Glucosinolate.
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