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Abstract: The physicochemical characteristics and functional properties of the Pine pumila nut proteins prepared by the alkali solution
method, ultrasonic-assisted method and ultrasonic-vacuum combined method were compared and analyzed. The analysis results showed that the
extraction rate of Pine pumila nut protein prepared by ultrasonic-vacuum combined technology was 81.33%, which was higher than those of the
alkaline solution method and ultrasonic-assisted method. The main bands of the protein molecules prepared by the three methods were 10.26,
14.35, 23.42, 23.85, and 38.17 ku; The amino acid content was higher than the value recommended by FAO/WHO. The total amino acid
contents of the Pinus pumila nut proteins prepared by the alkaline solution method, ultrasonic-assisted method and ultrasonic-vacuum combined
method were 74.60, 63.80 and 64.92 g/100 g, respectively, with abundant glutamic acid and arginine. The Pinus pumila nut protein prepared by
the ultrasonic-vacuum combined technology was superior to those prepared by the alkali dissolution method and ultrasonic assisted method in
terms of water absorption, solubility, emulsifying property, emulsion stability, foamability and foam stability, with water absorption particularly
prominent. When the pH was at 10, the maximum water absorption of pine nut protein prepared by the ultrasonic-vacuum combined technology
was 4.10 g/g. This study has developed an extraction method with a high extraction rate and a capacity to produce Pinus pumila nut protein with
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desirable functional properties, which provides a reference for the development and utilization of Pinus pumila nut protein.
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Table 1 Amino acid composition of the proteins (g/100 g)

FAO/WHO #f #14

R AR BIRBRILE MEHE MERATIEA - -
L (25 %) mA
RITAAB Asp 6.61 5.46 5.62
7 & BR Thr 2.55 2.24 2.19 3.40 0.90
2 28R Ser 3.70 3.15 3.23
7 75 Glu 14.24 11.87 12.47
A8 Gly 3.02 2.65 2.61
7 28 Ala 3.05 2.68 2.66
A8 Cys 1.38 1.30 1.38
4 £ 8 Val 3.12 2.82 2.79 3.50 1.30
F A Met 171 1.55 157 2.70 1.70
55 A8 lle 3.05 2.58 2.56 2.80 1.30
R Leu 6.08 5.20 5.18 6.60 1.90
B 2 BR Tyr 3.25 2.86 2.86
X7 A8 Phe 353 3.07 3.02 6.30 1.90
AR Lys 428 3.49 3.47 5.80 1.60
20 28R His 2.53 2.09 2.13 1.90 1.60
# 2B Arg 9.46 8.27 8.68
T # B Pro 3.04 2.52 2.50
BAABEE 74.60 63.80 64.90
LF RAEEE 24.32 20.95 20.78
FAREALRESE 43.37 36.58 37.79
RAKMAARESS 26.83 23.28 23.15
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