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Abstract: Response surface methodology was used to optimize the ultrasonic-assisted extraction of Lentinula edodes protein (LEP). The optimal
extraction conditions determined were solid-liquid ratio 1:50 (m/V), pH 12, and ultrasonic extraction at 90 W and 50 °C for 16 min. The extraction rate
and purity of protein extracted were 28.56% and 61.7%, respectively. The structural characteristics of LEP were analyzed using scanning electron
microscopy (SEM) and Fourier transform infrared spectroscopy (FT-IR); additionally, the functional characteristics were determined and the amino acid
composition was analyzed. The SEM results showed that the surface of LEP is granular and rough, and FT-IR spectra demonstrated obvious absorption
peaks indicative of characteristic functional groups of protein. The functional property analysis suggested that the water holding capacity is highest
(436.73%) at 70 ‘C while the oil holding capacity peaks (179.47%) at 40 ‘C. Meanwhile, the foaming and emulsifying properties were positively
correlated with protein concentration. Amino acid analysis identified 17 kinds of amino acids in LEP. Both the ratio of essential amino acids to total amino
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acids (E/T) and the ratio of essential amino acids to nonessential amino acids (E/N) were higher than the FAO/WHO ideal protein standards, indicating the

high-quality of LEP. Moreover, LEP exhibited a high nutritional value on amino acid evaluation. This study thus lays a foundation for the improved

utilization of LEP.
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Fig.2 Individual effects of factors on the extraction rate of L.
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Table 2 Response surface analysis program with test results

X% A B C  EOERREM
1 55 15 60 2358
2 50 15 90 28.33
3 55 20 90 24.29
4 50 15 90 2878
5 45 20 90 24.89
6 45 15 120 24.67
7 50 15 90 27.83
8 45 10 90 24.26
9 50 15 90 2857
10 50 20 120 2653
11 45 15 60 24.55
12 5 10 90 23.48
13 50 15 90 28.15
14 55 15 120 23.95
15 50 10 120 25.64
16 50 10 60 25.28
17 50 20 60 26.21
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Table 3 Analysis of variance analysis of regression model

2023, Vol.39, No.6

Source Sumof Squares  df Mean Square  FValue  P-value Prob>F
Model 55.09 9 6.12 73.27 <0.000 1 significant
AR ERE 118 1 1.18 14.08 0.007 1
B-#2 /= B 4] 133 1 1.33 15.95 0.005 2
C-REHF 0.17 1 0.17 2.04 0.1958
AB 8.010E-3 1 8.010E-3 0.096 0.7658
AC 0.016 1 0.016 0.19 0.6724
BC 4.000E-4 1 4.000E-4 4.788E-3 0.946 8
A? 35.79 1 35.79 428.45 <0.000 1
B2 5.97 1 5.97 71.42 <0.000 1
c? 6.34 1 6.34 75.87 <0.000 1
Residual 0.58 7 0.084
Lack of Fit 0.036 3 0.012 0.087 0.963 2 not significant
Pure Error 0.55 4 0.14
Cor Total 55.68 16
R% 09895
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Fig.3 Response surface and contour andlysis diagram
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®5 BHERNSERILFITS
Table 5 Amino acid and chemical scores of L. edodes protein

shagw  GEES  KIEa WHORAO ke xiEn | ouE
RABITS  RABITS  BXPS FiRs wFiRy RGPS
7R B Thr* 72.14 75 40 55.41 63.83 47
4R FL Val* 84.90 85 50 100.92 64.39 66
F R B Met*+k &8 Cys 96.27 95 35 127.36 60.48 55
R lle* 104.36 102 40 102.19 75.5 54
TR Leu* 76.83 97 70 61.82 78.95 86
& Z R Tyr+ X R £ BL Phe* 92.87 178 60 257.82 114.84 93
BRBR Lys* 67.23 87 55 45,75 68.36 70
AR 5 HIS RN A s i AL REER 7, it 3 g
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Table 6 RAA, RC, and SRC of essential amino acids of

L. edodes protein

PR _AEES
RAA RC
HRE Thr* 1.80 0.99
SRR Val* 170 093
ERPE Met*+LEBL Cys 275 151
F R le* 261 143
TRE Leu* 110 0.60
BE 2R Tyr+ X R &84 Phe* 155 0.85

SRC 67.42
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