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Ultrasonic-assisted alkaline extraction and properties of Auricularia
auricular protein
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2. College of Food Science, Northeast Agricultural University, Harbin 150030, China)

ABSTRACT: Objective The structure and property of Auricularia auricular protein were investigated
preliminarily to provide a theoretical basis for the application. Methods The dried Auricularia auricular
powder was used as the raw material. Auricularia auricular protein was extracted by ultrasonic assisted alkali
distillation. Amino acids and secondary structure of the Auricularia auricular protein were detected by amino
acid analyzer and circular dichroism spectrometer. Sodium dodecyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE) and differential scanning calorimetry (DSC) were applied to detect methylene molecular weight
and thermal denaturation temperature. Results The orthogonal experiment results showed that: pH was 11.0,
ultrasonic time was 20 min, and ultrasonic power was 200 W. Under these best conditions, the extraction rate of
Auricularia auricular protein could reach to 66.32%.The results showed that amino acids content contained in
Auricularia auricular protein was 824.5 mg/g, essential amino acids were 361.0 mg/g. The content of
secondary structure of Auricularia auricular protein was: a-helix 18.3%, S-folding 40.4%, f-corner 14.0%, and
random coil 27.3%. The molecular weight of its subunits were mainly 9 bands and its range was 13.5 kDa~91.4

kDa. The thermal denaturation temperature of Auricularia auricular protein (92.91 C) was higher than that of
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soy protein (74.57 ‘Cand 90.52 C). Conclusion  Auricularia auricular protein is a kind of comprehensive and

high thermal stability protein.
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3) 223 BEARFEEG SR ME
2.000 g( (1)
11.94+0.12 g/100 g ),
), 1:90(m:V) 180 mL
0.lmol/L NaOH 0.1 mol/L HCI (2)
pH 35 C , 1% , pH 7.0
, , 4000 0.03%
r/min 10 min, , ’
(4) : 1 mm,
, 190~260 nm, 100 nm/min, 0.1 nm,
6.25(GB/T 15673-2009 ) 25°C sl
Q) (3)
m Laemmli''®
X ="1x100%
m (SDS-PAGE)
, X (%)
m: (2) 12%(W:V)  5%(W:V)
m: (2 0.045% 60V,
(6) , 90V
, pH “4)
, , [ (DSC)
3 3 Lo(3%) , 0.005 g
20 C~130 C, 10 °C/min
=1 EHRKER
Tablel Factorsand levels 2.3 BUBZIT ot
IBM SPSS Statistics 19.0
A B C Duncan ; Excel s
pH /min /W
1 10.0 10 200 (P 0.05),n=3
2 10.5 20 240
3 11.0 30 280 3 éﬂ:%‘ﬁﬁj\*ﬁ
227 BAEEGFEE MK 31 BEREMEZEREINEAEZEAR
20.00 g , 1:90 1:90, 35°C
1800 mL , , 0.5 ; 3 ,
mol/L NaOH pH 10.5,
2h , 4000 r/min : A>B>C, : pH> >
30 min, , K s
, HCl A;B,C,, pH 11.0, 20 min,
NaOH pH 20 3.0 40 50 6.0 200 W ;
3, 4 °C 24h 66.32%, 64.80%,
2h 20min
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Table2 Theresultsand analysis
No. A pH B /min C W D (%)
1 1(10.0) 1(10) 1(200) 1 54.65
2 1(10.0) 2(20) 2(240) 2 55.14
3 1(10.0) 3(30) 3(280) 3 55.72
4 2(10.5) 1(10) 2(240) 3 56.72
5 2(10.5) 2(20) 3(280) 1 62.10
6 2(10.5) 3(30) 1(200) 2 59.64
7 3(11.0) 1(10) 3(280) 2 62.21
8 3(11.0) 2(20) 1(200) 3 66.32
9 3(11.0) 3(30) 2(240) 1 62.17
#=3 WMENE
Table3 Therangevalue analysis
No. A pH B /min /W D
K, 165.51 173.58 180.61 178.92
K, 178.46 183.56 174.03 176.99
K; 190.70 177.53 180.03 178.76
Kk 55.17 57.86 60.20 59.64
k 59.49 61.19 58.01 59.00
ks 63.57 59.18 60.01 59.59
R 8.40 3.33 2.19 0.64
k4 AESWE
Table4 Analysisof variancetable
F
pH 105.784 2 52.892 138.312
16.840 2 8.420 22.019
8.848 2 4.424 11.569
0.765 2 0.382
oo i _
2
’ 7]
32 BAHEARZHANNELR & Lis)
m 113}
1 B}
1 ; pH Ry 3.0 4.0 5.0 6.0
, FRYIpHAE
> 1 pH
pH 3.0 , Fig. 1 Protein content change curve with pH
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1.221% pH , 5 ,
pH 3.0 , [18]
33 BAEEARMRMHAR 101.5 me/g, :
331 EAFEGRAKLBRGME LR ’ o
’ 56.5 mg/g, 75.5 mg/g,
361.0mg/g
824.5 mg/g ,
8 >

®5 EAEZEBRATHHSEEREAMN
Table5 Amino acid composition of Auricularia auricular
protein powder (freeze-dried)

(mg/g)

80.0

45.0

43.0

101.5
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2
Fig. 2 Circular dichromic spectra of Auricularia auricular
protein
2 s 190 nm
o- s , 208 nm 222 nm
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a- b-
[21]
s 206 nm s -



6 , 2097

[22]

4 ,  a- p- p- s ,
CDpro
:a- 18.3%, B-  40.4%, - 14.0%, ,
27.3%
333 EAFEZRAMEBEASTEHMNILR (DSC) ,
SDS-PAGE
p- 4
3
80 — BAHEAM
~ — KEEAMR
3
£
i=l
z
3
91.4 kDa =
66.2 kDa 75.5 kDa ‘;
59.0 kDa =
45.0 kDa 53.7kDa g
35.0 kD =20 ' ' ‘ ' ' J
R 342 kDa 60 70 8 90 100 110 120
Temperature (C)
27.5kDa
25.0 kDa 25.3 kDa
4 DSC
18.4 kDa , , , , ,
14.4 kDa 143 kDa Fig. 4 The DSC of Auricularia auricular protein and
13.5kDa soybean protein
3 b
Fig. 3 Pattern of protein of Auricularia auricular , DSC
[23]
3, SDS-PAGE : DSC T
9 4 ;
91.4kDa 75.5kDa 59.0kDa 53.7kDa 34.2kDa 9291 C,
o o [24]
27.5kDa 253 kDa 143 kDa 13.5 kDa 74.57°C 9052 °C
, (91.4kDa 75.5 kDa)
, 342 kDa 27.5kDa 25.3 N
4 %5 ®
kDa ) )
:pH 11.0, 20 min, 200
334 ZARFEGOFALTHEE N LR W, , 66.32% pH 3.0

824.5 mg/g,
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361.0 mg/g;

18.3%, f-  40.4%, -  14.0%,

27.3%; 9 )

13.5
27.5

kDa
kDa

91.4 kDa ,
25.3 kDa ;

34.2 kDa

92.91 C
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