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leading to differences in protein properties and subsequently in the functional characteristics and
applications of the protein products. Response surface methodology was employed to optimize the
preparation conditions and analyze the functional properties of the peanut proteins. The protein
optimized for product yield, designated as D1, was obtained under the conditions of 75.00% volume
fraction, 35.00 °C extraction temperature, and 55.45 min extraction time, resulting in a product yield of
87.82% and a protein content of 58.02%. The protein optimized for protein content, designated as D2,
was prepared with a 67.12% volume fraction, 42.02 °C extraction temperature, and 58.28 min extraction
time, achieving a protein content of 61.10% and a product yield of 86.08%. Compared with control
peanut (CP), the protein content of D1 and D2 increased by 5.72% and 8.80% respectively.
Improvements were observed in foaming capacity, emulsifying properties, water and oil retention, and
gel-forming abilities. The particle size of D1 and D2 protein products was reduced, while the contents
of albumin and conarachin dissolved in water increased. Additionally, surface hydrophobicity
increased, and interfacial tension decreased, leading to significant improvements in the functional
properties of peanut proteins.

Key words: peanut protein; ethanol extraction; response surface; functional characteristics; components
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Fig.1 Effect of ethanol processing on extraction of peanut protein
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Table 1 Design and results of response surface test
o e i EHI T Clmin R S, % H A S, /%
1 65 35 70 86.97 57.81
2 75 45 55 87.80 59.24
3 55 40 40 85.30 56.28
4 55 45 55 85.17 56.55
5 65 45 70 85.60 60.07
6 55 40 70 84.99 56.74
7 65 40 55 86.23 61.01
8 65 35 40 87.02 57.04
9 75 40 70 86.64 58.37
10 75 35 55 87.72 56.87
11 65 40 55 85.44 61.08
12 55 35 55 86.64 56.47
13 65 40 55 85.92 60.82
14 65 45 40 86.23 58.64
15 75 40 40 86.87 57.44
16 65 40 55 86.01 60.34
17 65 40 55 86.30 59.95
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Table 2  Significance test and variance analysis of regression model
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Notes: (a)solubility; (b)foaming characteristic; (c)emulsification characteristic; (d)water retaining capacity; (e)oil retaining capacity;
(f)gel property.
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Fig.2 Comparison of functional properties of peanut protein processed by ethanol
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D2 dissolved in distilled water, 4. 5. 6 represent the
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Fig.3 Reductive electrophoretic map of peanut protein processed
by ethanol
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Table 3 Comparison of protein components in peanut processed

by ethanol
%
ek sk fEERRERL WHER
CP 23.3+0.4° 28.3+0.6 28.1+0.7° 20.1+0.2°
D1 13.240.1° 31.3+£0.8° 31.8+0.5° 24.5+0.2°
D2 12.240.2° 31.0+0.5° 32.5+0.4° 24.140.4°

T RSN R PR A A A S ik BT B2 R (P
<0.05),
Notes: Different letters in the same column indicate significant

differences in peanut protein component content(P<0.05).

B> WUk ELAR/NF 1000 nm, D2 7= 5 Bk BLAR
/INF 1000 nm.,

Tz fuh A T DLRAEAGAE SR R Bk M, B RS
ALHNCP R (A B A B ARk ae, kA
69.8°. DI &M% fh -~ 88.7°, D2 LMl fl

;\;\25

10 100 1000 10000
Fi4% (nm)
4 BEMIREESSRHELR
Fig.4 Comparison of particle size of peanut protein products
processed by ethanol
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Fig.5 Contact Angle of peanut protein processed by ethanol
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Fig.6 Interfacial tension of peanut protein processed by ethanol
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