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Ji Ulg) R F (20 J1 Ulg) (R PE 2 (A i (80 J7
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AL (1.-8900) , H A H 7.7 A 5 i ¥4 R B AL
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1.2 RKEH*

1.2.1 B ABGE R E &S O E AR BGE
BT, WA A 28K ,4 °C 4000t/
min #5.0 20 min, B IE W 10 mL, J 0.4 mL 2 [
fitf i % (% 1 2 500 Ulg) B, 90 CK 3% 10
min, AHEZEE,4°C 10 000 r/min &> 10 min,
QR EE R

1.2.2 WM RR B 0

1.2.2.1  PUBRARAERNZ A HI/E K B 5K PR AE Y
Rk, MiEBS, H ddH0 FEA 1.8 mg/mL
Gly—Gly—Tyr—Arg VU IKAR MWW, I 20 50 B
0,0.2,0.4,0.6,0.8,1.0,1.2,1.4,1.6,1.8 mg/mL )
BRI . B RIS A 4 mL, TA 400 wL 10%
TCA %, IV 10 min, 4 °C 10 000 r/min &
L 10 min, B EVE W 3 mL, 0 A 2 mL BUC 345 g

X7 (1.7 mL 0.1 g/mL. NaOH + 0.3 mL 0.01 g/mL
CuSO, W) , = W 20 min, T % K 540 nm 4b
5 WEAE . LA O mg/mL DY RK A 5 BE ) DL [R] v
JEE F14 VU BRI TR R A B L A i MR 221 B
NI

1222 EUBEPEEKEEGNE HEESH
TR KR oA B TCA £ K0 T8 A%
HRO1.2.2.1 15 DU AE A sugn, TR T R T 1 425K T 1
JUK 3 2 W (mg/mlL) , e WO} EE 4 55 R O R
PR B BB H 3 R K P i (mglg) o

1.2.3 B A A 125 o 1 B0 7 90 M I 1) e i
1 il

1.23.1 4 FEAMAARZEGE P E AR
P 2 1 i | R P I R A R
2500 U/g, LABHA LY Tt fige i B2 it A pHL R fige 1f
[] Sy i e LR R, 5 il 1 A AR PR R AR A
(F1),

1 AMEOBAKBEEEHNSEERNARZZGHFE

Table 1 Single—variate setting for bioactive peptide extract from four kinds of proteases hydrolysiss hairy tofu
Bl 04 A % HHik /g ml! Bl 838 2/ °C B fi% pH A& B fig B 19 /b
o G B 1:10,1:20,1:30, 1:40, 1:50, 1:60 35,40,45,50,55 5.0,6.0,7.0,8.0,9.0 1.0,2.0,3.0,4.0,5.0
R G B 1:10,1:20,1:30,1:40,1:50, 1:60 35,40,45,50,55 8.0,9.0,10.0,11.0,12.0  1.0,2.0,3.0,4.0,5.0
& G B 1:10,1:20,1:30,1:40,1:50, 1:60 35,40,45,50,55 5.0,6.0,7.0,8.0,9.0 1.0,2.0,3.0,4.0,5.0
BmMESH  1:30,1:40,1:50,1:60,1:70, 1:80 35,40,45,50,55 2.0,3.0,4.0,5.0,6.0 1.0,2.0,3.0,4.0,5.0
1.2.3.2 BT Pl gt 25 Al 2 2 B 0 J 9 41 K ) ®2 MEEXBEZKT

TG G E DR 3R O R AR R A3 A
Ivi) 25 11 66 A RS PR AR, DATE AR
VEATE b, 6 o 18 A 005 P A ) e i 2R T

1.2.4  me v ity 2 A0 Ak B 8 3 T R B T2 R
WE 7R A 2 500 Ulg, RHRH 1:50 g/mL
ST 3 IO Y I B B TRDRT pH A i B T 3
ANHE, BT = P E KPR T O e A
EOEE MR T Z (3% 2), H Box-Behnken
M 07 1A 5 1t P 2 e DL AR BUAR A T T i A T B e
1.2.5 T 8 T T KB RO R At S Ak g g i DU
FE LASSIE 8 e 7y Ik R LR B T 2 A B
A Jon g M K, DA TG R AR R B AR 1 R B
LB ORI S R R A R ABTS
2:1%1 DPPH YA SILL K /K A% B 41l 3K I by B k)
JE B LR e RN R i 9 R R A A AR Bt A A g
F1, FEHRE O Y VO R S RN A A T E AR

Table 2 The factor levels of response surface methodology

%
K - -
B I pH 55 A% 8 181 /h
-1 45 9.0 1.0
0 50 10.0 2.0
+1 55 11.0 3.0
et .

1.2.6 BT 43 41k B 5 0 Pk Ik B T ek
REIPAN Bl T2 W 0 B SR (B
JEV ) D8 U A 2B AR AR AR B 1 (4 F <3
ku 6 PR KA ) AR 2 (4 F Tl AE 3~10 ku
PERRVE ) o HF 83 A D Y 4 0 4 g 22 5 8 D 7 4 D
V1R 2 (R () A 3 R R 0 T AR T
PEA S T 2 2B AR ROR |
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P Ve

WCT 20 28 09 B SR 3G PE IRV W 1 mL, 0 1 mL
A% F K% 1R ,4 °C 12 000 r/min &> 30 min, B
VEW I 0.22 wm JENE, B T4 A sh A IR BT
A (HERE 20 W), I 5 B 85 3% P K 4R BT B
FEFR A B,
1.3 HEHH

AR EE 3 K, PRE IR T 2 AT
AL TE PEVEA 088 FH Excel 1 SPSS 19.0 K 14
AT, OE AR T A5 1w B 4B Design—Expert8.0 # {4 i#F
A5 e 1o i T 43 B0

2
2.1

EZRE55H

i M BR AR A B 2% 45

Gly-Gly-Tyr—Arg DU ikbrfE M2 an 18 1 fros
LR A5 A y=0.1478x+0.0054, #1625t R?

0.300
0.250 o®
0.200 o
£ o
£ 0.150 =
= 0100 ,.--"'
. 3= 0.1478x + 0.0054
0.050 ..' R?=0.9985
0.000 : - - :
00 02 04 06 08 10 12 14 16 18 20
Jot Ak e JiE
Mass concentration/mg-mL™
1 Gly-Gly-Tyr—Arg I X R #E i 2%
Fig.1 Gly-Gly-Tyr-Arg quad peptide standard curve

k1 0.9985 , 1 14 JIk ot 12 ¥ B 7 0.2~1.8 mg/mL {5 [F]
HH A 2 RIFIARMECR
22 AMEAMMNERZRFEER

4 i B 1 R A B L T A% 0 R B R R
i e 45 AL LA 2,

T Pk ISR L ) BT SRR LE a0 PR 1R Tan BPESR IREE
2 7000 2 70,00 < 70,00 < 80.00
&0 &0 & &0
E 000 E o0 § 60.00 ./.—__’/\ 7000
0% 2 5000 I8 = 5000 5 g 60.00
5 2 H 2 5 3 so00 W 2 o
o £ 4000 o £ 4000 4 < 4000 Rt = 40,00
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N o 2000 N o 2000 N ¢ 2000 N o 2000
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2 000 2 o 2 0.00 2. 0.00
& 110 V20 1/30 140 1/50 1/60 & 110 120 130 140 1/50 1/60 & 35 40 45 50 ss & 35 40 45 50 sS
R BHE L e i
The material-liquid ratio/g-mL™" The material-liquid ratio/g-mL™ Temperature/C Temperature/°C
T, R (IR R T, G B RL T, edfe 1L R 1A
‘?D — R0 ‘?o 56 e IS RL L %0 90,00 a0 7160
0 50 o0 80.00
60.00 60.00 & 60.00
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o S 5000 0F = 5000 i A=A g S 50
ot %:3 40.00 4o %:J 40.00 /f o % Pt po 240‘00
= £ 3000 & 5 000 & § w00 & 500
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B B L it T
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"o o g pH "o BRPEH 1 ipH T P S ) o B (151
80 2000 50 70.00 &0 60.00 507000
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g 2 ?g'gg B 2 so00 i 2 6166 o 2 s0.00
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o [ Nkl
pH pH k1] I ]
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Tan e r1RpH Tan 1 e (1 RpH a0 W IR ) Top R AR )
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Fig.2 The results of the four kinds of proteases on single—variate setting



O

220

=Y

[
[215)

A,

s 2023 455 3

i

23 BEBREIHERNEEIREERNRE
£z

FT B DR RO L 45 2R (181 2) AT, 4 AR 1 K
fifk 6 8 1 22 I IR R i 0 AR PR LR 3, 4 B
A 1l A R X 3 B A A B L P A I
E A T 2E S, AR RAR I S e 9 D B

PR G, BREE BT A, SR, L Ak
U A AE SO B AR ME 25 BRI Bk ), & OB (E
s KA TR 22 o O /0 s 14 B WL 22, 1o R R
2 A i g T 3 D0 e T i A A B I
Jik
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Table 3 The optimal condition and protease for the preparation of active peptide extract

in Hairy Tofu by single enzyme method

P B A/ ARt/ SR pH ﬁfﬁ*@ @@fﬁ"f A 5100 Asow 5 HEF/
U-g’! g-ml! BE/C BFE/h 1 2 3 LR mg- g
¥k G B 2500 1:50 6.0 50.0 3.0 0.155 0.164 0.167 0.162 52.977
Bk & B 2500 1:50 10.0 50.0 2.0 0.205 0.206 0.212 0.208 68.539
ek & By 2500 1:50 7.0 40.0 2.0 0.179 0.183 0.244 0.202 66.509
BR MK G B 2 500 1:70 3.0 45.0 4.0 0.120 0.126 0.126 0.124 56.171
24 MEMEEAKERES R EERRERIT  w b mil e e s R R4, gt M
z E IRV e AT iR DS N

TERCE 2 1 G & 2 500 Ulg, BRI LE 1:50
(g/mL) Z5 10T, 328 JUTiE fiff ik 32 | G gk 1) ) | it A% pH
SR T Y 3 AR R, DAV MR i O PR

SR AN A N i = o v b S A D IVAH NTTRES
oAb & I KR T4 . % 1 Box—Behnken

STATBL R AT FEPE SR HT ULER 4 .5 AL 6., R Design-
Expert 8.0 % {4 7 47 i 1t i 73 A (& 3a.3b.
3c) , A0 R K A B S I M R IO A AR
TESHNET,

x4 MEMRBAEGRER
Table 4 The experimental combinations and results of response surface methodology
s ﬁ%ﬁ% oty 1% @ﬁﬁ? N S A F e @ﬁ‘ﬁ? B fit % i Ao F 22
B E/C pH B 18] /h /mg- g™ & JZ/C pH A 18] /h /mg- g™
1 50.0 10.0 2 0.208  68.539 10 50.0 11.0 3 0.202  66.509
2 55.0 10.0 1 0.189  62.111 11 55.0 11.0 2 0.189  62.111
3 55.0 9.0 2 0.192  63.126 12 50.0 10.0 2 0.211 69.553
4 50.0 10.0 2 0.213 70.230 13 50.0 10.0 2 0.209  68.877
5 50.0 9.0 1 0.180  59.066 14 45.0 11.0 2 0.200  65.832
6 55.0 10.0 3 0.191 62.788 15 45.0 9.0 2 0.155 50.609
7 50.0 10.0 2 0205  67.524 16 45.0 10.0 3 0.164  53.654
8 50.0 11.0 1 0.179  58.728 17 50.0 9.0 3 0.150 48917
9 45.0 10.0 1 0.184  60.419
x5 MEEEBEBFESTE
Table 5 ANOVA table of the response surface model
R Sk 8 W ¥ F 1 Pk A
B 665.81 9 73.98 68.01 < 0.0001 ok
AGRE) 48.13 1 48.13 44.25 0.0003 ok
B(pH) 123.73 1 123.73 113.75 < 0.0001 *E
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(8% 5)
k&R T A= B W Esb F1a P1a 2K
C(rf ) 8.94 1 8.94 8.22 0.0241 *
AB 65.92 1 65.92 60.60 0.0001 ok
AC 13.85 1 13.85 12.73 0.0091 ok
BC 80.37 1 80.37 73.89 < 0.0001 ok
A? 52.87 1 52.87 48.61 0.0002 ok
B? 104.49 1 104.49 96.06 < 0.0001 ok
c 134.79 1 134.79 123.92 < 0.0001 ok
233 7.61 7 1.09
% R 3.40 3 1.13 1.08 0.453
YR £ 4.21 4 1.05
&h £ 673.42 16
x6 MEEERBEAEESHT x7 WHEEOBEBRESENEEERKD
Table 6 The reliability analysis of the response RMRBRIZESH
surface model Table 7 Optimum extraction conditions for bioactive
Ex 3 ERA peptide extract by alkaline protease
AL 0.9887 2
Bk T AH 0.9742 B it B At B fit .
B UEVEY 3 0.9093 AR B EIC pH B I8l /h eETER
R b 5 L 25.1430 mg-g”
TS5t & H% 1.670 1 50.79 10.37 2.08 69.815  0.981

E2INER
Peptide content/mg-g™

EZiNzg s
Peptide content/mg-g™!

{60

74500 47.00 49.00 51.00 53.00 55.00 ity A;‘lﬁl‘ie,
A:iﬂElll’_g Te‘“‘)etﬁ
Temperature/°C
) WP 5 11 WAL 0 pHL 615 Tk i 0 0
Z ik

Peptide content/mg-g™

47.00 4900 51.00 53.00 55.00

Al E
Temperature/C
(b ) B0 P 2 1 T A 25 T ESF [0 0 305 e O v 8 ) 352 i)
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Peptide content/mg-g™'

10.00 10.50 11.00
B'pH

(o) TR 25 11 T TS 7 p L R EF I X 3% 2 o ok 32 1 5 o
B3 WEEXEFAHEEMESLKE

Fig.3 Two—factor interaction surface plots and contour plots

H % 4.5.6 AT, R i kLA AR V=
68.94 +2.454 +3.93B-1.06C —4.06A B +1.86A C +
4.48BC-3.544-4.98B>-5.66C*,R*=0.9887 , % fit
TR 2 H/NF 0.0001, AL RN R g0
RULE B Sk 0.9887, 45 S i {1 15 5 B {1 w85 2 AH
Koy REIEHRE ZBON 0.9742, FERLA RS 25 5 N
25.1430, 78 5 2N 1.670% , 156 W3 56 45 5 7] ¢ |
JIT S 7 A TR B L A A T O e o T 2% 1
FAR A, AT RS AR G 3 P IR S A T 43 B R T
W, B 3a.3b 3¢ AT, — UG 2 1 T R A
LT S WA B A pHL R W B 3 T R A
I ) 5 M0 S 5 R R R 1 N A IR pH
IS V) 2 S A S M R A O PO
pH P[] 38 BAE R .3 4% B8 Box—Behnken 1
O TAT 3% 56 18 1 I LA i 2 1 K R U T

JKE e T LS50 7, ARGk & &
B FINAE A 69.815 mg/g.,
25 WMMEEEAHBEEEEEERSEEIZN
UoT NP 90 N DA NTTRPRS v/ e =R (X
e, B B 2R B A 2 500 Ulg MR EE 1:50
it IR B 51 °C A% pH 10.4 st ] 2.08 b, il
£ 6 L MR PR AR O, LA A TR KA
T T ) A I O PR R (PR X L ) . F AR
8 TJ I, 5 UE I PR K & 5 O (69.441£1.033) mg/g,
5 H0MAE 69.815 mg/g X 22 5 /N , B A B8P
B I LA N B S T MK & g T 66.07%
9 v Sig. (WU E A 0.594 (KT 0.01), K it , i
N TR AL T ARl 6 3 HEW T 5,

*8 WHEOBBEEEERAIZRIEFRRSAMBRIEERSELE

Table 8 The verification results of enzymatic optimal extraction condisions of alkaline protease on hairy tofu

and the comparison of bioactive peptide extracted with unadded enzyme

. 4 REE
H & By 13 JE /°C Mt pH B AR AT ) /h Asiom % k& #/mg-g! .
RERH %
B diE (An B ) ik | 51 10.4 2.08 0.208 68.539 66.07

iE 2 51 10.4 2.08 0.214 70.568

Bk 3 51 10.4 2.08 0.210 69.215

A 69.441 = 1.033

sP (hmBg) kg | 51 10.4 2.08 0.132 42.828
K A 2 51 10.4 2.08 0.135 43.843

R Aoy 3 51 10.4 2.08 0.120 38.769

ESRE

41.813 +2.685




236 %3

KEREEBERRE LB P E KR &R 2 R0 223

x99 RMARBMIZERNYESTNHERE

Table 9 The mean analysis and mean test of the results of the optimal extraction conditions

I = 69.815

% Bk N ESK: R E S HEAFER Sig. ESRi A . o
. l . Z 50 99% E 15 X 14
&=/ () EXi3
mg- g’ TR LR
3 69.44067 1.033153  0.596491  -0.628 2 0.594 -0.374333
-6.29441 5.54575

26 WHEEABMEBEETBIEREMMEN
BE

t 2% 10 Al 0, VC 7E U8 iR B B, 5 H e
JR 77, X ABTS .DPPH Fl¥E 3k [ H 3L 35 B R 24 &
RAFEMEOC R o Bt 2R 1l Al A 6 O O ) 1%
P LU A 0 (55 Sk T A KA B 2 1 ) 0
JHK A TR T 37.80% , 43 AR 24 T 14.86 g/
mL 1 9.56 pwg/mlL. VC 38 J5 7 5 I b = I il 7%

PERRXT ABTS H i BEBR R4 & 1 22.91%, 439
H24F 11.33 wg/mlL 1 9.30 pg/mL VC R N
it LU A I % R KX DPPH [ ph L 0 BR AR T
31.75%, 43 BIAE ST 19.11 we/mL F1 13.41 pg/mL
VC 5 BR 3R 5 0 LU A o s e OO Y2k ) el
BB AR T 62.46%, 43 BIAH 2 T 143.58 pe/mL Fl
90.48 wg/mL VC i3,

F10 EEEMBEEMRMESKRBREMIELETLER

Table 10 Comparison of in wvitro antioxidant capacity of hairy tofu with enzyme and unenzyme polypeptide extracts

o ®E L VCEE A ABTS R VC A #
) BERA VC BER AW _ & VO ABTS ‘
& et/ _ i R EREE S i ) RS
Ao %= )2 o A2 ‘ W1 /% T ah &bk )a A2
% pe-mlt EF 9% pgeml!
AoBs %A 0226+ 37.80 Y=0.0117X+0.0521 70.11 + 1.04 2291 Y=0.0645X-0.0296  11.33
Bk 0.018 (R*=0.9979) (R*=0.9980)
K5k 0.164 £ 57.04 = 1.70 9.30
R IR 0.0004
s DPPH B8  # & VC % VCx#iawmik VCHAE
‘ = VC *f DPPH T wgprad RS , n
# 5 Wk ESR s/ i . WIS i FERRGEEEE R/
ES L XA DER A EFRE % Y% .
%1% Y% pg-mL™! 7 2 pg-mL™!
s % kAE 6104 3175 Y=0.0258X+0.1174 29.00 + 042 6246 Y=0.0021X-0.0115  143.58
B 0.63 (R*=0.9962) (R*=0.9905)
RS K 4633 + 17.85 + 0.27 90.48
FER 0.86

27 BERMAUEEEEERRRELERE
M

DR 1 FIE R 2 Sk 38 2 D 0 oy A3
Oy FIFEE <3 ku A1 3~10 ku 975 P K O . it
P BE DR 1 RN 2 43 ) S5 U8 1R 2 (TG PR AR
FHTE, 435104 16.10 mg/g F1 26.25 mglg, H & 4 1]
UL UEW 1 FNUE IR 2 %F [ B R BRBE ), S AETA]
e 3 T A 88 IR AH B X KR B R T R U O
JEW 1(<3 ku) ¥} ABTS F1 DPPH [ H 3L 75 B R

A3 AR T 145.26% F1 93.41% ; 1€ 2 (3~10ku)
Xf ABTS 1 DPPH H Hi J& (9 3 bR R 0 48 & T
T4.71%F 72.44% , K I 88 U8 0 53 7T A3 3042 v B
2T TSR I T IR A AR A SR A R
28 WHEEAHBBEEEBEERNEERSA
171

LA 36 IE 7 i 17 T 7 e (B T 254 4 5
J BB B R K R PR RR 4 B SRR R M
ASCI 5 L S S SR AL A, A5 AL S g 11,



224 oE B A R 2023 4E45 3 1

A 11 SRR Y EZ R WK 12, 17 Fb hi L 43.67% , MR IEFR AL B Z A5 AR IEN TR R
BT A IR (BR Asn Gln Al Trp ) (5 B0 AS & Bk B 11 0 Al A 1 25 1) 6 7 30 A L8 S
W T3.1% ;7 Pl W AR (B Trp b)) S ZHME,

37.74% ; BEWR B FE TR & L 17.39% ; 24 i & 3 R P

60.00 - g ABTSIERRZ% mDPPHIERR%
ol 1696 4837

bR
Clearance/%
[ w P
(=] o o
(=] =] (=]
(=] = o

10.00

0.00

TR IR AR 1 (<3 ku) TR RIR2 % AR BGR2(3-10 ku)

HE i
Samples

4 WWEHRERSBIRGSEERK ABTS 71 DPPH B B EFKRZE
Fig4 The free radical clearance ABTS and DPPH both with the raw and ultrafiltration of bioactive peptide extracts
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Table 11 The amino acid composition of bioactive peptide extract by alkaline protease on hairy tofu

VIS 1 %%

9 # L9913 & 4% B 18] /min S i AR 4 F/ng
4 Asp 10.273 167 129 14.011978
5 Thr 14.827 400 487 27.582443
6 Ser 16.227 477 867 29.517753
7 Glu 20.073 4201112 394.705804

Sar 0.000000
9 a-AAA 27.467 282 594 34.548542
12 Gly 34.247 2078 907 93.886449
13 Ala 36.200 5059 793 257.174986
14 Cit 37913 489 892 49.399879
15 a—ABA 39.513 368 708 22.517860
16 Val 41.593 3407 392 223.605645

Cys 0.000000
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(&% 1)
VIS 1 &%
e # L9913 M B ] Y AR 4% /ng
17 Met 44,333 947 978 76.337359
18 Cysthi 45.133 202 140 20.899101
19 Ile 47.673 2611 888 190.786215
20 Leu 49.273 3726 885 274.160656
21 Tyr 51.220 704 998 76.224004
22 Phe 54.433 2437768 243.390940
24 b-Ala 57.993 355721 37.236718
25 b—AiBA 59.353 2 141 623 285.092001
27 g-ABA 63.380 1 138 604 68.167251
28 EOHNH2 66.993 137 943 8.278133
30 NH3 73.313 6 579 564 112.562302
32 Orn 84.280 1 365 286 91.522695
33 Lys 87.260 1702339 127.263201
1Mehis 0.000000
34 His 91.667 536 145 44257974
3Mehis 0.000000
35 Ans 99.847 181 453 101.765969
Car 0.000000
37 Arg 108.353 418 869 46.070190
Totals 42 123 085
VIS 2 &%
Hypro 0.000000
12 Pro 32.193 341 502 131.313355
Totals 341502
12 WUEEAHBBEEETEKERNSERAR ST
Table 12 The amino acid composition analysis of hairy tofu hydrolyed by alkaline protease
LB /AA 2% Ing EARAA % EAA E%  $fok AA &% 258 AA &%
Asp 14.011978 0.45 0.45 0.45
Thr 27.582443 0.89 0.89
Ser 29.517753 0.96
Glu 394.705804 12.81 12.81 12.81
Gly 93.886449 3.05 3.05
Ala 257.174986 8.34
Val 223.605645 7.25 7.25
Cys 0 0.00
Met 76.337359 2.48 2.48 2.48
Ile 190.786215 6.19 6.19
Leu 274.160656 8.89 8.89 8.89
Tyr 76.224004 247 247
Phe 243.39094 7.90 7.90 7.90
Lys 127.263201 4.13 4.13 4.13 4.13
His 44.257974 1.44
Arg 46.07019 1.49 1.49
Pro 131.313355 4.26
EAM AA & F/ng 2 250.288952 73.01 37.74 17.39 43.67
¥4 F/ng 3 082.279403

. W S SETR O Met Trp Lys  Val Ile \Leu ,Phe \Thr; @B 2 3L M2 24 Lys \Glu Asp; 25 FHZ L2 A 24 Glu Asp \Arg, Gly .Phe Tyr Met Leu,

51

Lys
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Abstract To explore the properties of active peptide in hairy tofu of fermented soybean curd,the process conditions,
isolation and purification, antioxidant ability in wvitro and amino acid composition of bioactive peptides in hairy tofu of
fermented soybean curd were studied. The results showed that the highest content of bioactive peptide was from alkaline
protease hydrolysis on the single enzyme method. The content of bioactive peptide from alkaline protease enzymolysis ex-
traction was (69.441 + 1.033) mg/g and 66.07% higher than that without alkaline protease, under the optimal extraction
process conditions on response surface methodology as follows: material to liquid ratio 1:50(g/mL), enzyme amount 2 500
Ulg, enzymolysis temperature 50.78 C, enzymatic hydrolysis pH 5.5, enzymolysis time 2.08 h. The total reducing force,
the clearance of the ABTS, DPPH and hydroxyl radicals of the bioactive peptide from alkaline protease enzymolysis ex-
traction were increased by 37.80%, 22.91%, 31.75% and 62.46% than that without alkaline protease, respectively. The
bioactive peptide extraction with molecular <3 ku and 3-10 ku were sieved by ultrafiltration, than the same concentration
enzyme lysates with out ultrafiltration, the clearance of the ABTS radicals increased by 145.26% and 74.71% and clear-
ance of the DPPH radicals increased by 93.41% and 72.44% than the same concentration with out ultrafiltration. The
amino acid composition of bioactive peptide extraction with alkaline protease under the optimal process were standard AA
accounted to 73.01%, essential AA accounted to 37.74%, flavor AA accounted to 17.39% and officinal AA accounted to
43.67%. Luo’s hairy toufu in Chengkan village of Huizhou district was an excellent source of food origin bioactive pep-
tides with good antioxidant, nutritional and medicinal health functions, so it had great value in development and utiliza-
tion.

Keywords fermented soybean curd; hairy toufu; bioactive peptides; the optimal extraction process conditions; antioxi-

dant activity; amino acid composition



