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Abstract: To achieve green and efficient extraction of Pleurotus ostreatus protein (PP), the phase diagram of the PEG-
(NH,),S0, aqueous two-phase system (ATPS) was constructed using the cloud point method. Protein extraction
concentration was utilized as evaluation indicator to investigate the effects of ATPS factors such as the molecular weight
and mass fraction of PEG, mass fraction of (NH,),SO,, and proportion of added crude PP extraction. Furthermore, the basic
components of PP including emulsification characteristics, foaming properties, and water and oil holding capacities were
explored. The optimal process conditions for PP extraction were determined using response surface methodology, with
PEG2000 mass fraction set at 19.5%, (NH,),SO, mass fraction at 22.6%, and protein crude extract mass fraction at 26%.
Under these conditions, the extraction rate of protein reached 93.16%, with a protein content of 1.71 mg/mL. Analysis of
the physical and chemical properties revealed uniform protein composition with an average particle size of approximately
220.2 nm. The total amino acid content was measured at 221.46 mg/g, with the highest aspartic acid (Asp) content at
25.06 mg/g. Moreover, PP exhibited exceptional emulsification stability 65.22%, foaming properties 79.87%, and water
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holding capacity 2.61+0.18 g/g. Compared with similar food proteins, PP protein had higher emulsifying stability, foaming

ability, and water holding capacity. This study used a green, environmentally friendly, and low toxicity aqueous two-phase

method to extract PP protein, providing a new approach for the green and sustainable development of protein extraction in

the food industry, and a research foundation for the development of functional foods based on PP protein.
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PHERED . 5B AR AR EUSTAE LY, P2l 88 B E
BIGRAIFAERE Y | Tt BB B S ) B i P, 3
FATHRA AR, MBI R Dge el B i
WA TR,

PR AR UL B AT E 08 H BIR Uk
—, T RAAIG, ABXE Tk b Az = v R (sl FH R Ok
1 IR IRV G, A E e BE R B 7 A A Y i
KA AN, S A EMEE R, WIRME T
BT, BUKAHAZR (Aqueous two-phase system, ATPS)
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Table 1 Response surface test factor level design
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-1 0 1
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C HH MBS E(%) 22 24 26
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mg/mL; C &R M4 iU, mg/mL; V 3%
s FARBAT, mL; V- 3FRoR FAHRAER, mL; m &R
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Fig.1 Phase diagram of PEG-(NH,),SO, aqueous two-phase
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1.27 mg/mL F1 92.33%, AR BR3P
S PEG 4y FHEUEOKR, Sty 58 H s/ )N, S8R R
VD KPR R R i, AH LT 9K FT B, SR K R
FATE 2 I AR ) S AH & A2, ZEBGICR T B W] as,
PEG 43T, AHA 25 B a] B i 464, ZEHOR
B, IZIG 5 PEG KRR, as Ay BHE 58 A 64,
KA SCHfiE PEG 4T84 2000,

PEG2000 JF E53506F ATPS ZEHCFE25 55 1 BTy
SEME LN 2b B, BEZE PEG2000 J5 4350 ok, S
Ty 7F P AE UM B AN ZE OCR Y B Je e e ka4
PEG2000 JEE A4 8UE 15% B8 A s T IobLEs o,
OB T AH S BOEEBGICR K™ 24 PEG2000
TE 20% B}, o) ik B2 AN 2L BLER 4355 2 1.43 mg/mL
1 94.75%, ZEBAR B 4f . A BFFEFR B, PEG2000
JoT LSRG, AR ZORh BEBORY , AN T PO AH A4 S5 i
B, SEEEBGUR TR, AR SO PEG2000 J5
AN 20%.

(NH,),SO, g/ ATPS ZEHF-745 78 1 5
P SZ IR AN 2 BT s, Bl (NH,) ,SO, Jit it 43 E01
i, Vg R R B B S S SR R A A ZEHCRL
1 90% LU b, 2(NH,),SO, ESMHECH 21% K, 3
i B AR BOAR B IS BBy, 4 1.66 mg/mL, 85 1 ZEEYL
BRIl 3P R 24 (NH,),SO, JE B, £
AE S E0E PR O A A, FEBCICR TR 11
(NH,),SO, Jot it 43 ot i, A/ A58 1 oA
P, ZEBGICR TR0, AR SCif 7 (NH,) ,SO, T
SYBCN 21%.

S B PR RV BT RSB0 ATPS AEHCT- 45 25
FISZm ANl 2d Fros, B V- ah 85 UM g i,
R AR B B N AR OR Y e S . 4R
FAORL 32 WA 24% I, 1 B 946 JBE 1 45 B3R 40 591 h
1.66 mg/mL Fl 94.57%, Z BRI, {HSFE AR
FEEHEINE— MR B, ARSI et E AR, B2
T FARAE N AE, 1 BFEBGIOR N, BRSO e -
i 8 PR SRS I 24% .

2.3 MEEIRELER S

2.3.1 Box-Behnken iSuixit 5454 R Design-
Expert8.0.6 #4511 3 I #E 3 K58, DAF25 &
P 2 ERLIA B A Sy i) A HE AT e 8 1T S A 3K 5, D
2,

2.3.2  TRIENEBR G EEST M S ST 18 De-
sign-Expert8.0.6 FC{4F, X i) 1 11 i 46 45 AL 3547 ] U5
A, 532 A(PEG2000 Fifg43%0) . B((NH,),SO,
SRS  CE PRI TR B 53280 R A A8 1, LISF-
a7 4 A A LA SRy 7 A PR R 230 [ ) )

Y=1.59-0.083A+0.12B—0.033C+0.032AB—
0.024AC+0.18BC—0.15A%—0.18B*~0.016C>

X NSRS ) Iy 2250 0T L3 3. A 3 Al i
R FAE N 19.692, P {H<0.01, 3 245 51 22 4%
T S P E =0.8994>0.05, B35, FKHiZ A

%2 Box-Behnken T 45 R
Table 2 Design and results of Box-Behnken

B HABOR E (mg/mL)

LT

C
0 1.266
1 -1 0 1.033
1 0 1.456
1 0 1.323
0 -1 1.511
1 0 -1 1.423
0 1 1.478
0 1 1.295
-1 -1 1.49
1 -1 1.354
1 1.076
1 1.668
0 1.588
0 1.583
0
0
0

O 0 9 AN N R W N =
|

[~
N = O

—_
N

1.495
1.607
1.692

—
W

—_ —
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Table 3 Variance analysis of Regression equation

ASORIE P df Yo7 FlA PlH  BEME
LAY 0.570 9  0.0633 19.692  0.0004 o
A 0.056 1 0.0556  17.295  0.0042 o
B 0.117 1 0.1166 36275  0.0005 o
C 0.009 1 0.0085  2.648  0.1477
AB 0.004 1 0.0042 1314  0.2894
AC 0.002 1 0.0023  0.702  0.4299
BC 0.132 1 0.1325 41205  0.0004 o
A? 0.096 1 0.0955 29.708  0.001 o
B? 0.137 1 0.1370  42.603  0.0003 o
c? 0.001 1 0.0010  0.320  0.5895
% 0.023 7 0.0032
PRPU 0.003 3 0.0009  0.188  0.8994 A
gl 0.020 4 0.0049
MR 0.592 16
R*=0.962 R\ =0.9132

#2557 3 (P<0.05); ** 25 7 .35 (P<0.01) .
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Fig.3 Response surface plot of the interaction between the
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protein extract on the concentration of protein extraction
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Fig.4 Electrophoresis diagram of Pleurotus ostreatus protein
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Table 4 Amino acid composition and content of Pleurotus
ostreatus protein

5 WUHHE L&A Fht(mglg)
1 Val MR 12.27
2 Leu’ SLREMR 19.62
3 Ile" SRR 13.4
4 Phe” KN 142
5 Lys’ R 18.34
6 Met" EHEMR 4.6
7 Thr" piX =N 10.53
8 Ala [N 10.36
9 Pro It iR 7.52
10 His HEm 5.45
11 Gly HER 9.2
12 Arg H IR 20.67
13 Cys IR 12.69
14 Tyr Jis R 6.43
15 Asp KREHR 25.06
16 Glu BHER 21.67
17 Ser 225 9.45

& Arg. Leu ¥IRZILAR AT Phe FHIRERLRR, X JLFH
SRR G FERRAEN X2 LR 125 TTHRAR R o

2.4.3 JBSIECRIAR ST A 43T R BT
TR NIESNZ2E 5 . HE 5a~& 5b F i, Fas
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B, ANE Sc iR, 18 ShARGHUER H P 8 Y
BIAE SN R 205N, TR A BRI, HOF
BIf22y 220.2 nm.
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Fig.5 Morphology and particle size distribution diagram of
Pleurotus ostreatus protein
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Fig.6 Infrared spectrum of Pleurotus ostreatus protein
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Fig.8 Emulsifying and foaming properties of Pleurotus
ostreatus protein
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