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Optimization of Protein Extraction from Amygdalus communis L. Seed Kernel
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Abstract: Orthogonal array design was used to optimize the extraction of protein from almond (Amygdalus communis L.) seed
kernel by alkaline extraction and acid precipitation method or ultrasonic-assisted alkaline extraction method. The optimal
conditions for protein extraction by alkaline extraction and acid precipitation were obtained as follows: material/liquid ratio 1:25,
pH 10.0, extraction time 40 min, and extraction temperature 60 ‘C. The optimal ultrasonic-assisted alkaline extraction conditions
were material/liquid ratio 1:20, pH 9.0, extraction time 15 min, and ultrasonic power 125 kW, resulting in an extraction efficiency
of 37.16%. Therefore, the ultrasonic-assisted alkaline extraction method revealed the advantages of shorter extraction time and

higher extraction efficiency over the alkaline extraction and acid precipitation method.
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Table 1 Basic chemical composition of almond seed kernel
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Fig.1 Isoelectric point of almond seed kernel protein
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Fig.2 Effect of material/liquid ratio on almond seed kernel protein
yield using alkaline extraction and acid precipitation method
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Fig.3 Effect of extraction pH on almond seed kernel protein yield
using alkaline extraction and acid precipitation method
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Fig.4 Effect of extraction time on alomnd seed kernel protein yield
using alkaline extraction and acid precipitation method
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Fig.5 Effect of extraction temperature on almond seed kernel protein
yield using alkaline extraction and acid precipitation method
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Table 2 Lo(3*) orthogonal array design and results using alkaline
extraction and acid precipitation method

AP ARNE (/ML) B4 pH CIRAEHRZ/C D Z4ER ] /min $2HUF%

1 1(1:15) 1(8.0) 1(40) 1(40) 11.98
2 1 2(9.0) 2(50) 2(50) 16.63
3 1 3(10.0) 3(60) 3(60) 25.79
4 2(1:20) 1 2 3 14.17
5 2 2 3 1 29.42
6 2 3 1 2 23.98
7 3(1:25) 1 3 2 18.23
8 3 2 1 3 27.34
9 3 3 2 1 30.31
ke 54.4 44.38 63.3 71.71
ke 67.57 73.39 61.11 58.84
ks 75.88 80.08 73.62 67.3
R 21.48 35.7 12.51 12.87
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Fig.6 Effect of material/liquid ratio on almond seed kernel protein
yield using ultrasound-assisted alkaline extraction method
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Fig.7 Effect of pH on almond seed kernel protein yield using
ultrasound-assisted alkaline extraction method
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Fig.8 Effect of ultrasound power on almond seed kernel protein yield
using ultrasound-assisted alkaline extraction method
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Fig.9 Effect of extraction time on almond seed kernel protein yield
using ultrasound-assisted alkaline extraction method
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Table 3 Ls(3) orthogonal test design and results using
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4 2(1:25) 1 2 3 19.94
5 2 2 3 1 25.85
6 2 3 1 2 20.24
7 3(1:30) 1 3 2 19.65
8 3 2 1 3 2554
9 3 3 2 1 20.94
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