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ABSTRACT: Walnut oil is rich in unsaturated fatty acids and a variety of fat concomitant, which is highly beneficial
to human health. Due to the high nutritional value of walnut oil, how to achieve efficient extraction and moderate
processing of walnut oil has received increasing attention from scholars. Traditional methods of extracting walnut oil
have problems such as a large amount of protein wasting, low oil yield and insufficient utilization of bioactive
substances. Therefore it is extremely important to promote new green methods of extracting walnut oil. Aqueous
enzymatic extraction (AEE) is a emerging vegetable oil extraction technology that involves fully crushing the oil

feedstock and breaking down the emulsion with the help of enzymes, resulting in the separation of oil, it has the
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advantages of high oil yield and friendly to the environment. This article reviewed the main nutrition and fat

accompaniments in walnut oil, the key processes involved in the aqueous enzymatic method for walnut oil extraction,

including pre-treatment methods, enzymatic hydrolysis, and demulsification techniques, as well as the underlying

issues. Furthermore, this paper provided some suggestions on how to improve the oil yield and quality of walnut oil,

and proposed recommendations for achieving industrial-scale production, so as to provide theoretical and technical

support for the industrial production of walnut oil extracted by AEE.
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Table 1 Relative fatty acid content of walnut oils obtained by different extraction methods (%)
IO C16:0 C18:0 Ci1s:1 Cl18:2 C18:3 C20:0 C20:1
JRAED 5.0~6.4 2.1~3.0 13.8~25.7  57.9~67.9 6.7~8.5 0.08~0.1 0.15~0.3
JRAE® 3.1~8.3 1.0~3.5 12.6~26.0  51.2~69.0 7.0~15.0 — 0.1~0.5
g ld 6.3~6.5 2.8~3.0 16.6~19.3  62.7~65.3 8.2~8.7 — 0.1~0.2
Bl 6.0 24 145 61.5 15.1 0.08 0.2
gkt 6.0~6.5 2.7~2.9 15.6~17.1  63.5~64.7 9.7~10.8 0.1~0.1 0.1~0.2
IKERE . RN R 5.7~6.5 2.4~2.7 15.1~19.2  70.9~73.8 0.9~1.7 0.12~0.13  0.29~0.32
FEME . VEFISREL . I AR 6.5~6.7 29~32 124~18.7  62.9~68.9 8.3~8.7 — 0.2~0.24
K g 5.4~55 22~22 324~325  49.8-49.9 9.3~9.4 0.2 —
IN PR 5.7 1.1 21 68.4 23 0.2 0.3
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Table 2 Content of accompaniments of fats in walnut oils obtained by different extraction methods (mg/kg)

O o e ¥ bl éﬁﬁ\%ﬁ HW;%@%§\ %mﬁ?\
RN R AR FeER0
Z 9.6~64.6 1.1~20.4 28.3~44.8 10.3~14.2 28~45.4 26.3~98.1
BAEED 394.7~490.3 — 439.2~508.7 — 303.2~388 295.7~578
o-AH 36.9~144.2 19.3~136.7 30.3~60.6 0.4~1.1 43.1~115.9 30.1~46.7
BHEE 0.5~1.2 — 15.2~18.9 — 12.1~31.2 19.7~27.5
y-E B 222.1~345 .4 139~603.7 319.0~348.9 10~21 99.6~207.2 159.5~366.3
LB 20.7~88.5 131.8~659.4 93.9~99.6 — 57.5~105.5 80.5~142.3
R 2.9~5.2 24.2~131.5 3.2~6.0 184.9~1.2 4~14.2 5.1~7.7
Jsyiiic 644.6~1211.4 — 1740.9~2048.1 — 1062~1282.5  891.8~1185.9
S 5 35.1~144.2 18.5~142.4 51.1~64.8 — 42.6~64.8 29.1~75.4
B4 S 529.7~944.7 453.7~1340.8  1139.8~1444.7  360.5~1428  830.1~946.2 694.4~892
A5,24-75 1§ Z I — 4.5~28.2 73.0~118.9 — — —
AS5-HE f JA T 62.6~141.4 16.4~139.0  192.41~223.73 — 44.9~154.4 41.2~154.4
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Table 3 Comparison of different extraction conditions of AEE walnut oil

[RERIES ity FH /% ik ] B TR EE/°C pH R %
R A 2.5 20h 1:4 55 8.0 68.44
AR Y 1.5 1.5h 1:6 50 — 55.83
AR (A 0.17 25h — 54.43 6.34 81.32
I il 2 R 1.4 50 min — 55 6.0 54
BRIEZR 1 270909 — 1h 1:3 60 9.0 95.06
ViscozymeL?'! 1.25 88 min — 41.8 4.0 75
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