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Optimization of Extraction Process of Auricularia auricula Protein
and Its Functional Properties

AN Zhaoxiang, CAI Zhipeng, HUANG Zhanwang, SHEN Yonggen*, XU Xian, CHENG Hongzhen,
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(Laboratory of Agro-processing and Safety Control Engineering, Jiangxi Development and Reform Commission,
College of Food Science and Engineering, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: The aim of this work was to enhance of the protein extraction yield of Auricularia auricula by ultrasonic-
enzymatic method and its functional properties under different pH were studied. Through single factor experiments,
combined with Plackett-Burman experiment design and Box-Behnken experiment design, the optimum extraction process
for the ultrasonic-enzymatic method of Auricularia auricula protein was determined, and the functional properties of the
protein were measured under different pH. The results showed that the optimum extraction process parameters of
Auricularia auricula protein were as follows: Solid-to-liquid ratio 1:88 (g/mL), ultrasonic time 30.5 min, enzymolysis
pH8.5, enzymolysis temperature 65.8 °C, under these conditions, the protein extraction rate was 57.11%+0.12%. The pH
had significant effects on the functional properties of Auricularia auricula protein. The protein foam stability was the best
at pH3.5, reached 74.90%. With the increasing of pH (3.5~9.5), solubility, foaming, emulsifying, emulsifying stability,
water holding capacity and oil absorption increased significantly (P<0.05), and foam stability decreased significantly
(P<0.05). The results would provide a theoretical basis for the extraction, utilization and comprehensive development of

Auricularia auricular protein.

Key words: Auricularia auricula protein; ultrasound; enzymatic hydrolysis; functional properties; isoelectric point

KRS EHA: 2020-12-02

BEEWME: 10 #2 A EHR S E i THARFR (JXXTCX2018-03-04) .

TEEBINT: <kt (1997-) , B, AR A, FFRF @) RIS T, E-mail: 2864657136@qq.com.
*BEVEE: IR (1971-) , §, 8L, 3%, AP F @ RFEH S e T, E-mail: 137898404@qq.com,


https://doi.org/10.13386/j.issn1002-0306.2020120003
https://doi.org/10.13386/j.issn1002-0306.2020120003
mailto:2864657136@qq.com

- 158 - £ Tl B4

20214 9 H

MK (Auricularia auricula) , X435 . SGAR
F . AREEEE, RERIREE BT FL B, 3R E R
B = 2 IR V10 1 N i S N S RS R Y NS SN
e BT B B s, BT b RO, BRIE SIS, rhpR g
R, BEARE BEAEN L . BEE RS L IR 7R
FEMAGFER, BARFEEZEAR. 9. 6. 4k
A TR ME ISR EY) i, R ES S
HHERF ., BAHEASEN 10.0~16.2 g/100 g,
HAE AP EHE 17 Fha 2R, SRS Z R AR 14
e 3N, R, BAREE I EASUMYED TS

SEARFHE M &R . ABUREIVEERRS, O
JH R BAE ) AR 1 R 24 B RN . AR B A
FBEISAREPE, B LS in B A B S b, AT AR
IR LBRME fE; ARV AR B S P T DA R e
T, 3 T] LARFAIH- /K AL 95K 07, 325z i i #va
R, AEARIHL RN H AT, SRR AR R R
TR AR BN Ay, 2 aEe)
SR FH B i R TE M B R (1, $2 IR 39.77%,
B PRI B 251 AN, BEFEAIR, (HERIBCRAIR, sliAs
155 Wh XA AT SR AR 7S I D B B SR B 88 SR R 1
PEHCR N 37.6%, #75 PRFERE D | B[] R, AH XY
A A BER E R BH AR SR R A PR I T R s
1, $2BCR R 43.19%, BiyEERVEREIH, AR, 1H =06
FAGAT A, Ak, ENSMRSY IR ER I,
R P A B PR R R BE AR R B RIFSE R0
B P A BT R U Ao A R e R B B RO v, R
TR IR AR P AR S A BT IR A
YEM, [RIBT2s &AL . B — 0045, GRS REfAE Y
2R RE e 2H 2, it v AR M RE RN A O RS i P I i s AR
R VR ] AR SR AR S i B AL SR By
B4 1, JEBCER K 75.7%; Hildebrand 2513 {ii F#8
TH U B AR B N ER B 1, FISCR M 33% $2
=128 42%, o7 AR 7S Ui Bh 2 1 R HOAT e i AR
JEAIPR A ZR(58%~82%) o Ak, #H Eb T& 4 i 2R
PR, HETE U - B A B T RER S RS
M, BT A R A R ER A

E NPT RARE SR TS A B, 2%
e BEARH KA YIS BRI RE P E BT s 7,
Hiz 7 - BRSO AL R B R I T 2 s
A ILHRGE . AS TS U - B SR BB A E
TE I, EI AR E S8, 454 Plackett-Burman (PB )i
TN Box-Behnken i85 511, i i B H-EH
BB 2, IEAE pH X ETiS8E I oheesrm:
AT, DI RERE L R R 5255 A
AR S
1 MR5E*%
1.1 #MRI5SEE

EORHE T, LR IR VLA SRR T,
FrHL eI et T JK Qg REETT ROk
22850 A MVEEHBSA) IR AR

RN & IR IR (15 7 Ul/g, o fEAHTREE 65 °C.
pHS8.5) R ST IR A BRA ] s G-250
g R AL 2R A PR T s BRR AR . G R e . il
Wi | WY R 43 AT At

K-355 YLIGE AN Hi 20 AT A H] 5 SB-
3200DTD MEFSEIETY T UOHT AR R A
BRZNH]; WFT 2100 AT W46 e R L)
BREAY 2T RN T Q500B mi ZIhAek il b
HFUKHR L #5A BRZS F 5 SF-GL-20 5 v R BS . HL
LG IEE SR SR PR F]; T-25 basic =i 43-HL
Bl XROTHDIER A G RATF; BSA124S T
KV T RNIR2EAER (650 A BRAS 75 fEHEC
pH it BRI A R F]; BYXX-50 HEAH
UM IR TR FR2S 75 Scientz- 10N 13 1R T4
ML TR AR e A B2 w5
1.2 LWHE
1.2.1 FESTIANEE PRk TCERR: Hudd: | TCH LRI 153
MR HIE VR A, FHFE 60 °C ML 4 h, BEEH:
%, i3 100 Hifi, 32 BART A, BT THRIE TR
17, &
1.2.2 EARHBEOHRECT Z0E  BAH-RE—
VR— P AL ER— ] pH— B — Kl — 20—
S35 T (R PR — DR 1 2 b — A5 LA DT LT E—
B0 S - UIE KT B i B R R TR — SRR
H#EA
1.2.3 FRAEZES HORHEHZ 1.2.1 Jrikiab s, FREL
—E R AIARBFRIAR, FERRE L 1:80(g/mL) BEF T,
SRIGAEM A T3 180 W, 50 °C ##E 7 30 min, Z 5

PO B B, 40 °C 7K IR f# 2 h, 90 °C X fiff
15 min, 10000 r/min &5.0> 15 min, Y8 5, 153
E MR EUK, JH 0.1 mol/L HCl W8 pH & 3.5, T
4 °C VKA TH AT 24 h 5, 12000 r/min &5.0> 15 min,
WHETTTE, KPR 2 P, B R T, 1R RN H R A .
1.2.4 FARZRESIE A IR IR BB AR E A
T2, BT AR By A TR S U AL B, A A

Ja B SN, PS4 S E00 8 R BRI M o
VLAFRE AR FER, 3255l L (1: 50, 1:60.
1:70. 1:80. 1:90, 1:100 g/mL) . #AEIE] (10, 20,
30. 40. 50. 60 min) . FAEREE(30. 40. 50. 60. 70.
80 °C) . BHESINE(1.0%. 2.0%. 3.0%. 4.0%. 5.0%.
6.0%) . Fif§fi#t pH(8.0. 8.5. 9.0, 9.5, 10.0, 10.5) . [i§
fRIREE (45, 50, 55, 60, 65, 70 °C) . FEMETE] (0.5,
1.0, 1.5, 2.0, 2.5, 3.0 it 7 NHRFEXTRAAHH
M$RBCRAYRZN . K PEE 3 K, IME, 15
SRR AR [ RE R DR N 180 W, ANAS/KSAE N . #E 7S
B} 1E] 30 min., #EAHREE 50 °C. W% pH & 10.5. %}
WL 1:80(g/mL) | BEMERTE] 2 h, BEESINE: 5%. T
fRIERE 40 °C,
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1.2.5 Plackett-Burman(PB) %%+ PB #it,
124 vh 7 ADBREFRRR GG X, X, X5, X,.
X\ Xg Fll Xoo XFFRAPE, B & (+) K-
2 DKV, AR PR BCR YY) SRR, X, ~X, 5200
FoN AR, T 12 Wik, RIEFKSFUT R 1.

1 PBiREIXITHZESKFE

Table 1 PB experiment design factors and levels
GSES AR (=) K (+)
X EHf e (g/mL) 1:80 1:100
X, 5 ] (min ) 20 40
X (C) 50 70
X, AN (%) 4 6
XM fpH 8 9
X LR (°C) 60 70
X, AT ] (min) 60 120

1.2.6 Box-Behnken {55t  AR4E PB ilin g5 2R,
BEBCERR LE (A) . AT E(B) | BifgfiE pH(C) FNHFHF
& (D) /N Box-Behnken i 46 %63 (WL 2) A%
4 4~ HAS &, N N AE S 3 AR R Z ] 1 rREUC R,
PR SR AR R T 2 AR A

%% 2 Box-Behnken i 51T R & 5K

Table 2  Factors and levels of Box-Behnken experiment design

K
HE
-1 0 1
ARPE I (g/mL) 1:80 1:90 1:100
B 8] (min) 20 30 40
CHtfitpH 8 8.5 9
DRI (C) 60 65 70

1.2.7 BARHEAERBCRITR
1.2.7.1 BAHBEASEWNE =8 GB 5009.5-
2016 E il AR F1BE A0 i YU ILEC e Ui, DUIAS R
AREA AR RS &5 (11.38+0.25)g/100 go
1.2.7.2 BARHILBOR P EASENE &l
AN 13T B B 19 A 13 S5 PR UHET U, SR ST
TRV GE 595 nm Ak YW SEEE AR, FFeES T
B, A3 DLAE & i 5O EE(E RN AR, 2l 4
MLV AR AR HE 2R 1=4.6925x+0.0808( R?=0.9992)
S, BCBACER (RO, F2 08 FaR ik, Ml Hig
W& R

F2z B (D) T AR HL R A B,

KR TR (%) = Y;ﬁjiz S X100
X (D

1.2.8 BAHBEHSEHE S (pDIME  FREL 6.0 g A
HAF 500 mL AR, A 480 mL FYZEIRIK, T
PEEEM#, 0.1 mol/L NaOH W4 pH & 9.0, 40 °C
JKE NG EL 2 h Jiw, 8000 r/min £5.0» 30 min, HL |-

W 20 mL 4335 F 50 mL BEdR A, A HCL ¥4 pH 43
B4 2.0, 2.5, 3.0, 3.5, 4.0.4.5.5.0.5.5, 6.0, HE
56 3 K, F 4 C vKFEH UL 24 h J5, 12000 r/min
B0 15 min, B EVEW T 595 nm AN & W SGAE, 1
SAGFARET Y pH B B (45 FL S .
1.2.9 JEARESEHDIRERAHAIE
1.2.9.1 Eudk ZikieeEtbmimie Sk ER
POV T 1 I ROUR B o BC R e BE Sl 2% B AR AL
40 mL, YT ARFE pH & 2.0, 3.5, 5.0, 6.5, 8.0, 9.5,
P4 EL 2 min(9500 r/min), 3] H /- EHk, Kz
P A5 R B VAR AR L K2 57 545 1E 30 min f& AU HLER
A = /= (Tl R

P FEAS 1A AR (mL)

D = R

@)
N . 30 minJi5 ¥93A /A FH (mL)
Wikt E (%) = - 1
WHRIEE D) = — R B 0
& (3

1.2.9.2 FMMEMNE  SBARREIEED 197kt
PR K o FR e —a JOT e I B R, C B e R )R
b 10 g/L, 435 & B 20 mL FRIUAE, P15 A6 pH
S 2.0, 3.5, 5.0, 6.5, 8.0, 9.0, i Z ST, SRS
R4 $E 45 min, 4000 r/min 25.0> 20 min, JTTEAEE
TEA, RAZ D eiE e LEw P EA S =, 3T
BAAF .
S A EL

RIE(%) = % x 100
1.2.9.3 FUIEMARFASFEEIMIE  SREEagaEey
BT IO L . R 1% S, B H 25 mL
RS TR, JET A E pH oA 2.0, 3.5, 5.0, 6.5,
8.0. 9.5, iN AAH ] Lk A5 (1 A7, PR3 431 2 min
(9500 r/min), B AL HL 25 mL FLALA ZC> 15 min
(2500 r/min), ¥ B0 B 377K T 52 T E e E
FULACE S R R B B . PR R LA 80 C
K 30 min, H [ RK B E E =, 2.0 15 min
(2500 r/min), BUH BGOSR RIS FALZ &), 1T
BT

@)

, HALE B B (mm) .

FLMTE (%) = - 100 7 (5
AHIED = S ) < A5
SALE (o) = SO AL R mm) o

WIUEFLALZ =1 B (mm)

X (6)
1.2.9.4 FpRMNE ZSRgAa RS 15801
fiE#&  Je Xt 25 mL B0 B U 1T R, B FR B
0.5 g AHE AT E.LE T, A 10 mL Z81%
JK B % B F AR I, PR AN [E] pH 2 2.0. 3.5 5.0,
6.5.8.0. 9.5, ¥k . IBS), B IR F#+E 30 min, fiiZ
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FE43 %7K, 3000 r/min 5.0 20 min, 525 FIZ/KU, R
BN R 1A= EE Y PN DT = g o = /e /Ll N

_ BT ET () ~ BTt o)
PR Tt (e)

Frkt(g g
X (D
1.2.9.5 WahtErgieE SRk o5 1y kIt
)L . Sext 10 mL AYES OB THREL, FFREL 0.5 g
PR FEE EARES T B0, B I 10 mL S8k
L, JEITAE pH oA 2.0, 3.5, 5.0, 6.5, 8.0, 9.5, R
V% . IRA], T 30 min, 3000 r/min 250 20 min, 2 -
JEIM, FREGE CMAE R B ST TR AT S
BRI (g) - FE T ()
FE TR (2)

Wilith(g-g ) =
£ (®)

1.3 HELIE

i FH Design expert 11.0 347 PB 46 1 Box-
Behnken 3056 158 11 A ) o 18RI E IS AL, iR 50
& 3 IR, it SPSS 20.0 #EATEHE ST, SR AT = A
2575 (Duncan’s) A T EF M5 (P<0.05 R 3
225, P<0.01 XA W E 2257 ), Origin 2018.0 i
e E AL
2 HBRESH
2.1 BREERXEHER

PRIEAS PR FEX AR HLR (A e i sg ), anixl 1

7.

MIE 1A AT LIFE H, BERRE L3 IR A H- 3 H
A PRIBCR S ETH A RS SRR N
1:90(g/mL) I, # FERBCRE R . IX R N BEHT IR
IRFRBEIS, ARSI 1 A S FRORE AT ik i AR
HEOR, I AT L, PRIBGRTH ARSI, A
PEANTET, AP PCR TR .2 (P<0.05) o HGEHL
BRELE 1:90(g/mL) AT F—2510ufk.

Bl 1B s, SRAHER R OGRS s a1 3E
K& ETHE TRERESE, 78 30 min SRR IAF]
FefE(P<0.05) o JELPH AT BESR 8 A5 P BTy A= B B LG
IS ABEON, TSR T AR e, Bk T
HEAW A, 30 min J5, FEEARBCRI G FRE, 7T
AEJEM AR TRIT I, 20 YRR 2 F A L, IR
TR F RIS, AL A R R SR R i AN AR
PERH S FrAEBGE A IR 30 min #EAT R —21 k.

H & 1C ATRUA Y, SRR B P R B 7 i
BT E RS IR RRER S, S PRIBCRT e S
HRJEIRF] 60 °C Wi, A kL T, S
HCRTR B (P<0.05) o B ] B el A il B2 R
PR R AR YRR I R A e A AR IR R T
=, 5 PR AL AN B A PR, PRI TR R
o FrUABEBGE RS 60 C AT N —2Bufk.

[l 1D Hh, SR HE FRIPCR R IR 38
BT, YRS ISR 5% B, 2 PR B B

48 ¢ A 3.1 b 53 B 54 ¢ C
& 45 b 73 = . = a
e L . S =X L
< ¢~ < 52 \) < 53 b/\b
40 ¥ d ~.C - d H ‘\c
3 = ) # = e X
= 2 sl e =
{a /- I £ ~D: sile
el ¢ gl bl
50 :
1:50 1:60 1:70 1:80 1:90 1:100 10 20 30 40 50 60 30 40 50 60 70 80
B (g/mL) RS E] (min) B IRE (°C)
507 b BrE . 500 g
— a = 44 g b —_ a
& 48 b b S / : S 48 b
¥ ¢~ ./\ M40 E M d//E/ '
= 46 ' = ¢ X 46 s
m d 367 \ il ;
I | i) 10 44t
44 ?/ B 32| e M f/
42 28 a2t

1 2 3 4 5 6
REAS I (%)

Fig.1

8.0 85 9.0 9.5 10.010.5
ﬁ%pH

49 ¢
§48-
o471 b
= 47 13
i c
?%46' t/ c

— ¢

= <

A1

05 1.0 1.5 20 25 3.0
i1 (h)

A D F BRA B R IPCR A S

Effects of various factors on the extraction rate of Auricularia auriculata protein

45 50 55 60 65 70
JifEf IR (°C)
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- (P<0.05), SR M EEES & KT 5% B, 38 R H
RAURLENE TR RN AT BE SR s B B Vi Bl Y,
A= B AR 00T e PR3 RS, T IO S 20 e ) S5 i, il ek
R I S s . CYERA RS BRI, BT
A BT B Tl P A AR SL 8 S B T B, B2
AP E SN RRAR, FLREAS B HAT 56 - Ml /E .,
WS BRHAS I o — s Y B, MR HLER R R
TSR, r LR BB NGy 5% #E47 ~—2F
etk

& 1E s, BARHE [ R BCR N pH 19
B ICIGHE TR, XY pH FI) K 8.5 A 14 8 BE RS B
4f, BB ABEEBCR AL, pH 4kSeh K, & FHRIBCR T[4
I 2 (P<0.05) . HUERT A, AR B4R A 32 BOR b
pH 3G I B e v, RO pH REAZHAL R 1
LA, v R S, (BB A U S R R AR
PR, TR AR (1 5 ™), e B pH b 8.5 1F
1T 2tk

FH I LF 0] 0, SRR ELER P IR B e v B 1)
FrE RS L E RS B HEERE R 65 C
Bt IR FIHRAEL, BRI R A B . TR Lke):
T, B P B IR, BRSO 2 R (P<0.05),
T HIRBCR A Z PR, BT L35 HOCHE B g vEL R

65 C 1T F—Afk.

El 1G o, FEAH AR PP HC B A 1R] 1 28
K, BEUe LIS R Sy EHE Y 1.5 h
At 2R HHRBCREK, JUE, SER BT A R BCR R 4%
Wi (P<0.05), JELPR AT BB I it it A 1) 114 2B 17y
AN L, Bl AR SR T RN T, [R)EEES
SR A BOK R, BRI RBCR T RERY . HEk
TRt ] hy 1.5 h 4T F—21k.
2.2 PBRIIRITER

RYEZe 3 R4 5, FIFH Design-Expert 11.0 4%
P T 2o Bl RS AT 22504, 158 AR B4R
FAPRIBCTE i NAB P e R 7 R R : Y=131.42842—
0.230957X,+0.236742X,+0.111009X,+0.497741X ,—
5.37870X,—0.690105X,+4.26641X.,.

M 4 J7 2250 M4 SR vl i, A5 22 A
% (P<0.01), R*=0.9713, B 97.13% AR E 4 il
FHZASIRUSRRE . X MR AR P PR ORI 5 M b b =3
(P<0.01) BRI A X >Xs, FEN0 ik 2 (P<0.05) 11y
PRI Xo>X,>X 0 Xy X, SEIAAS B3 (P>0.05)
PRIk, 320 HSCPE Ai Uie B . i pHLL R 7S B TR] FIDEHAR b
4 K2 1T Box-Behnken X4 .

# 3 PBIAIGIII R

Table 3 Design scheme and results of PB experiment

e X RRE L (gmL) X, R A (min) - X@SRE(C) X BRI (%) XsMfEpH X MHEE (C)  XoREmE (h) 2 3R (%)

1 1 1 -1 -1 -1 1 -1 37.05
2 1 1 1 -1 -1 -1 1 52.13
3 -1 1 -1 1 1 -1 1 51.08
4 -1 1 1 -1 1 1 1 5231
5 1 1 -1 1 1 1 -1 34.42
6 -1 1 1 1 -1 -1 -1 42.48
7 1 -1 1 1 -1 1 1 37.75
8 -1 -1 -1 -1 -1 -1 -1 38.63
9 1 -1 -1 -1 1 -1 1 36.17
10 -1 -1 1 -1 1 1 -1 4283
11 1 -1 1 1 1 -1 -1 41.96
12 -1 -1 -1 1 -1 1 1 45.82
# 4 PBIRIIT I 2200 3
Table 4 Analysis of variance results of PB experiment design
=] ST df ¥y Fif Pl
T 433.30 7 61.90 19.34 0.0062%**
X, 64.01 1 64.01 19.99 0.0111%*
X, 67.26 1 67.26 21.01 0.0102
X, 14.79 1 14.79 4.62 0.0981
X, 2.97 1 2.97 0.9286 0.3898
X 86.79 1 86.79 27.11 0.0065**
X, 142.87 1 142.87 44.63 0.0026%*
X, 54.61 1 54.61 17.06 0.0145%
5 12.81 4 3.20
BB 446.10 11
R*=0.9713 R =0.9211

E: *FORATEE A0 25 (P<0.05) 5 ** 7R X 45 S 52 i 3 (P<0.01); 6l
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2.3 Box-Behnken I & IT4ER

A 4E Box-Benhnken H.0s2H SR 56 4 T IR HE 24,
LRGP RS AN PB iR A R, DB HE F B
BCRAE R AR, 5 SORHR L . RS I ] B pH
TR EE 4 DEREXT T45 R mys2mm, LA a
86 551F . Box-Behnken 86 R 545 R WK 5, 77
ZEITITEE IR LR 6.

25 Box-Behnken i %11 5 M 451

Table 5 Design scheme and results of Box-Behnken

experiment

s APHRIL  BEUNNIE CREM DN YEFHEICK
(g/mL) (min) pH (°c) (%)
1 0 0 0 0 57.20
2 1 0 0 1 44.89
3 -1 0 0 1 50.15
4 -1 0 1 0 50.33
5 0 1 0 -1 46.70
6 0 0 0 0 57.17
7 0 1 1 0 49.62
8 1 0 1 0 42.30
9 0 0 1 1 49.51
10 1 0 -1 0 46.10
11 -1 1 0 0 48.75
12 1 0 0 -1 45.10
13 0 0 0 0 57.34
14 0 0 1 -1 46.70
15 0 0 -1 -1 45.58
16 0 -1 0 1 4927
17 -1 0 -1 0 45.50
18 0 -1 0 -1 48.20
19 1 -1 0 0 45.35
20 0 0 -1 1 48.35
21 -1 -1 0 0 49.30
2 -1 0 0 -1 46.12
23 0 0 0 0 56.40
24 0 -1 1 0 46.82
25 0 1 0 1 50.50
26 1 1 0 0 4752
27 0 0 0 0 56.60
28 0 1 -1 0 46.90
29 0 -1 -1 0 47.69

XF2e 5 AR, SR FH I N 1 7 o AT i g gk
R, M BEARHAER IR BCR (YY) 1 IR BEIH T2
Y=56.94—1.57A+0.28B+0.43C+1.19D+0.68 AB—
2.16AC—1.06AD+0.8975BC+0.6825BD+0.01CD—
5.68A%—3.78B>—5.18C>—4.47D?,

FH#% 6 WIAN, AR A 2 Tl 28 (P<0.01), e
FE R A 0.9926, U WAL -G FE B R 4T, BERUT
HIPL A RBO A, SR . R BIITAS 8.3 (P>0.05), PeHHFEAY
BRZEBUIN, KOEDRGE REL R\ 9 0.9851, UL 7Y
FAH DG ERN IR BERIAR LY, T] LA ISR A T ER 8 45
AEANTTMm ., FEA—YRIN A | D, 3¢ HIN AC. AD. BC,
TIRIAZ, B, C? D XK EER A HEECR YR
e .3 (P<0.01), —¥K I C, Z2 5.3 AB. BD 520 i
F(P<0.05). 4 P52, XTE AR B 1 B fE L
SRS F I SRR LY, R SR Bl il S RNl A pHL,
AU Eb 2N oy ciEtin g ST

2 6 Box-Behnken i3 7 22500145 -

Table 6 Variance analysis results of Box-Behnken experiment

BRI A df ¥y Fld Pl
HR 47437 14 33.88  133.53  <0.00017
A 29.74 1 2974  117.19  <0.0001"
B 0.9408 1 0.9408  3.71 0.0747
C 222 1 222 8.74 0.0104"
D 16.97 1 1697  66.88  <0.0001"
AB 1.85 1 1.85 7.29 0.0173°
AC 18.62 1 18.62 7338  <0.0001"
AD 4.49 1 4.49 1771 0.0009"
BC 322 1 3.22 12.7 0.0031"
BD 1.86 1 1.86 7.34 0.0169°
CD 0.0004 1 0.0004 0.0016  0.9689
A? 209.28 1 209.28 824.77  <0.0001"
B2 92.63 1 92.63  365.05 <0.0001"
C: 174.14 1 174.14 68629  <0.0001"
D? 129.76 1 129.76  511.38  <0.0001""
B2z 3.55 14 0.2537
JeAI 2.86 10 02865  1.67 0.3289
TRZETI 0.6877 4 0.1719
BB 477.92 28
R*=0.9926 R 5 =0.9851
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Fig.4 Effect of pH on the foaming capacity and foam stability
of Auricularia auricular protein
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Fig.5 Effect of pH on the solubility of Auricularia
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