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Abstract: Almond protein was extracted by a reverse micelle system constructed using AOT as the surfactant. Single-
factor experiments were conducted on the first and second extraction processes to study their effects. Based on this, response
surface optimization experiments were performed on the first extraction process. The optimal parameters for the first
extraction are as follows: a solid to liquid mass ratio of 1:15, an AOT mass concentration of 0.11 g/mL, a temperature level of
41 C , and a pH value of 7.0. For the second extraction, the optimal conditions are as follows: a KCI concentration of 0.5 mol/L,
a temperature level of 45 C , and a pH value of 8.0 for the new aqueous phase. Under these conditions, the almond protein
extraction rate of the first and second extraction processes reaches 67.37% and 66.50%, respectively. The physical and chemical
properties indicate that emulsifiability and foamability initially increase and then decrease as the temperature rises within the
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range of 20 to 100 ‘C , while they decrease slowly and then increase continuously as the pH value increases from 3.0 to 9.0. The

emulsifiability and foamability of the extracted almond protein are optimal at 40 'C and pH 9.0. More specifically, the

emulsifiability reaches 48.93 m’/g and 60.22 m*/g, respectively, whereas the foamability reaches 75.70% and 88.05%,

respectively. These results differ from the effects of temperature on surface hydrophobicity, as the highest surface

hydrophobicity is observed at 80 ‘C . Antioxidant activity analysis revealed that almond protein exhibits stronger scavenging

ability against ABTS compared to DPPH. Other properties, including solubility (74.84%), water holding capacity

(4.34 g/g), and oil holding capacity (5.77 g/g), are favorable. In conclusion, applying the reverse micelle method for

almond protein extraction is beneficial in obtaining high-quality almond protein, and the above finding provide a scientific

basis for the application of this method in almond protein extraction.
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Fig.1 Effects of solid-liquid mass ratio (a), AOT mass
concentration (b), pre-extraction temperature (c) and
solvent pH value (d) on the extraction rate of amygdala

protein before reverse micellar extraction
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Table 2 Design and results of response surface test

C

B oamre poa AOTRERA T
1 35 6 0.10 59.33
2 35 7 0.12 63.27
3 35 8 0.10 60.85
4 35 7 0.08 61.44
5 40 6 0.12 61.22
6 40 6 0.08 60.52
7 40 8 0.12 63.84
8 40 7 0.10 67.59
9 40 8 0.08 60.57
10 40 7 0.10 68.14
11 40 7 0.10 67.38
12 45 8 0.10 62.44
13 45 7 0.12 64.87
14 45 7 0.08 61.76
15 45 6 0.10 61.47
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Table 3 Analysis of variance
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C (AOT .
G 992 1 992 5912 00006 EF

AB 00756 1

0.0756 0.4506 0.5318

AC 04096 1 04096 244 0.1790

BC 1.65 1 1.65 9.84 0.0258 2%
A’ 26.75 1 26.75 159.38 <0.0001 2*
B’ 58.76 1 58.76 350.06 <0.0001 2*

1749 104.22 0.0002 2

B

c’ 1749 1
%A 08392 5
ZA| 05312 3 01771 1.15
#ig £ 03081 2
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B 2 pHEMREUEE (a ). AOT REREMRIVEE (b ) .
AOT BREREFAF pHE (¢ ) XEMEAXNRER
BIREER IR0
Fig.2 Effects of pH value and extraction temperature (a),
AOT mass concentration and extraction temperature (b),
AOT mass concentration and solvent pH value (c) on the

pre-reverse micelle extraction rate
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Fig.3 Effects of KCI concentration (c), pH value (a)
and extraction temperature (b) on the extraction rate of

amygdala protein after reverse micellar extraction
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Fig.4 Emulsification and stability of almond protein at

different temperatures (a) and different pH values (b)
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Fig.5 Foamability and stability of almond protein at different
temperatures (a) and different pH values (b)
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Table 4 Comparison of partial functional properties of
amygdala protein extracted by microwave assisted alkali
dissolution method and reverse micelle method at
pH 7.0 and 25 C
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