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Abstract: The enzymolysis technology for soybean protein isolate
peptides ( SPIP) and preparation technology of soybean protein
isolate peptide-Se complex (SPIP-Se) were optimized. The structure
properties of SPIP-Se were characterized by absorption spectrum and
fluorescence spectrum, and its antioxidation was studied. Results
showed that SPIP after enzymatic hydrolysis in temperature 50 °C,
with substrate concentration of 3% ., and enzyme-substrate ratio of
5 g/100 g, and chelation at pH 10 in 2 h, for 78 ‘C, the selenium
binding capacity of SPIP reached 38.143 mg/g. The structural char-
acterization demonstrated that SPIP-Se could cause fluorescence
quenching showed higher antioxidant activity than SPIP.
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LANE WL B BT 752 B, IO IR A T

BT HL: FD-1C-50 1, b 50 1 B2 BRI 48 43 4% 4 BR
NG

PEIEHEREAL - 970CRT B, |k 3 Bl AU SR A PRA F .
1.3 A%

1.3.1  REZrEE - awins LA meE

RESFBEOH >R E>MmAMK>90 CRERHK—>
Y pH—> I Bg—>— 28 B /K6 B i — R 8 (97K, 10 min) >
73 (8 000 r/min, 15 min) >R % ik Lk 5 AR 40 5 &
B> iAW pH> K mik >4 > & (1 000 r/min,
10 min) > L&k — TR (e 9 45k R 8 BK 28—~
75 (8 000 r/min, 10min) > M £ WK 4 — B 6 % W 3
Rk P B> En—>%kTF
1.3.2 8 F5I

(1) KR A0 5 < R FH P R A kT

(2) W& BB A S E R A 3,3 - SRR L
gk,

(3) WOEIREIAE - it & 50 pg/mL K & 20 % & 1k
MR T3 B8 B KT W W BUATR Y 3 mL M AE i
WT AR AT KK E A 190 ~500 nm, #1745 5b
eIk, mE M 3K,

(4) I 2 LB 0.1 mg/mL {5 T4 8 8 1 Ik
R B E AR S YW, R 3 mL B T @ mp,
HATPEOCICE R A& 043 1 5 10 B Ok P 290 nm,
R B R B 300~500 nm, & BEHO6 5k 6
BN 5 nm, REE N 3. 2R i s A

(5) B[ M ELTEBRTE S M R K RRIED

(6) I ST e S BSCHRL7 ],

() 4 )@ E A% J1 e « 2 BOCERE8 .

(8) g It ack A A 40 ) 3 M A I A - B B Osawa %57 JF
BN R E R 1000 pg/mL AFEFFMWE 1 mL T H
FEWAETR A 2 mL 95% L BE.26 pL Wil R & 2 mL
1% 5 2% 0 (50 mmol/L.pH 7.0), #4318 51 )5 » %5 P CTE G
W FEPRES 40 CHEIR. 25 H4IH 1| mL Z WK,
24 h W — R IR R o AL AR
1.3.3  KRO/pEEn it EHE 4G KkE O,
FEWHR TS (LS G 1 A, K R B g iR B 48 A5 ) Sk il
b BEIBON G T R 0 A N IR R TS W ok BE R B /R 3
AR E ] Box-Behnken #4708 A6 511, 328 3 A 260K - G
W1,

L34 RESEEAK-MESYH S T2 FEilR

& 1 DBoxBehnken i EZE/KERERK
Table 1 Coded levels and factors of central

composite design

CLAZE S J1 9 46 410 B Al I Rl Box-Behnken it 17 40 46 i
P R Z K T I 2.

+ 2 Box-Behnken iXEEKFERHEE

Table 2 Coded levels and factors of central
composite design
K- AR/ C B i i) /h CpH
—1 70 1.5 9
0 80 2.0 10
1 90 2.5 11

2 gRY50hr

2.1 MR ERE SR

2.1.1 REESE AR A w0 4
iR W2 3. KM Design expert 8.0.6 £ 4 Xof Bl fifk i S 17 1%
T IR B 45 R B AT 2 0 [ ) 1005 FLB 2 PR A 0 L S 2R IR 4
VAZEG 108 Y (8 45 WAL R v B A /IR T 9 =0T IR

S g
Y=39.82—2.47A—3.21B+2.53C—0.072AB—0.86 AC+
0.48BC—17.20A* —14.81B* —9.96C", (D

B 07 AR K i, F (o 2.05,P=0.250 1 >P=
0.05, 2% AR, ML EEME S F=28.11,P=
0.000 1,16 W I 7 R AR W 35 s AH DG R AL R? =0.973 1, UL W
J5 R g 0 40 BE P B hT L A5 R AT 485 R, = 0.938 5, B
AR RE 65 £ B 93.85 Yo H M AE k., F 4 BoR, — K B
R0 3 5 A8 HLIURE  OR 883 5 o O I AY (B CF R i 4 AR
. 3 A IR R XA A G 7 0 e WU SRy JES ) ok BE > B /IR
YI>REE .

F3 HLAARBRITRERRK
Table 3 Response surface quadratic model design

and results

KF - ARE/C B/ % CE/RY/ (10 g g 1)

—1 45 2 4
0 50 3 5
1 55 4 6

B RS A B C Y#45)/(mg-g D
1 —1.00  1.00 0.00 9.67
2 0.00  0.00 0.00 37.28
3 0.00  1.00 1.00 13.02
4 —1.00  0.00 1.00 17.83
5 —1.00 —1.00 0.00 11.04
6 0.00  0.00 0.00 40.26
7 0.00  0.00 0.00 38.95
8 —1.00  0.00 —1.00 12.29
9 1.00  1.00 0.00 4.43
10 0.00 —1.00 —1.00 18.04
11 0.00  1.00 —1.00 5.75
12 1.00  —1.00 0.00 6.09
13 0.00  0.00 0.00 38.02
14 0.00  0.00 0.00 44,60
15 0.00 —1.00 1.00 23.38
16 .00 0.00 —1.00 9.20
17 1.00  0.00 1.00 11.32
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Table 5 Response surface quadratic model design

and results

x4 FOAARKRIEITHFESHE
Table 4 ANOVA for response surface quadratic model’
FERWE CEHFM O HBE B F i P  BHE
BiE 3 059.55 9 339.95  28.11  0.0001 % % »
A 48.99 1 48.99 4.05  0.084 0
B 82.45 1 82.45 6.82  0.034 9 *
C 51.37 1 51.37 4.25  0.078 2
AB 0.021 1 0.021 0.002 0 0.967 9
AC 2.93 1 2.93 0.24  0.637 7
BC 0.93 1 0.93 0.077  0.789 3
A? 1 246.25 1 1246.25 103.06 <<0.000 1 % % x
B2 923.52 1 923.52  76.37 <C0.000 1 % %
c? 417.90 1 417.90  34.56  0.000 6 % x x
g 5125 3 17.08 205 02501 AR
5k 2% 84.65 7 12.09
4l 2% 33.40 4 8.35
B2 3144.20 16
oo« ZEREHEP<0.05); » x ERERFE(P<0.01); % « x.

2 S 2 (P<<0.001)

AT B AR 1 B P 2R < IR
2.89% W/ KW 5.13 g/100 g, WM E & J1 24 40.25 mg/g.
Ry 5 AR AR S A PR R A S S IR 50 C IR 304,
Wi/ 9 5 g/100 g, XoF i 46 700 45 R AT S IE R A N1 R
(38.141.33) mg/g, H 7 M5 14 T il 45 BT 15 2 K 230 52 7K
fi# N (23.57+2.17) %,

2.1.2 RESEEAMK-WE G Y & S mwn i e
DEARIEER IR 5. R Design expert 8.0.6 3 ) #
£ i & e O TR R VT 0 5 SR R4 T £ 0T IR A 0L R I M R

49.62 °C | Ji& Wy e B

%A ZERWFE 6, LIS IR Y (H 45 1B i A pH Y
e/ QR iy
Y=146.69—2.47TA—0.39B+8.21C + 1.48AB — 0.58AC —

2.78 BC —8.44A* —21.81B* —7.34C?, (2)

B R LR F {5 2.44,P=0.204 7>P=
0.05,. 25 AEE., FIAFREEERR P F=16.17,P<
0.001, 15 W I 7 PR 0 35 5 AR OC R A R? = 0.954 1, B W]t Jr
FEXT A A 1004 BE LB A, 4 SR AT 42 R = 0.895 1, B W

ST B 45 A FE 89.51% W LA L. K 6 SR . — U
CRME R 5 ETU MR B3 77 0 A B .C* B

WRE. 3ABEEYHEEZ XSG W E W IET N pH>
B > 1]

WAL BB A 1 1% . pH 10.58 0[] 1.97 h. iR
i 78.29 °C WM A SN 49.27 mg/g. K7 B0 E A
A SR pH 10 2 hoB B 78 °C, %t ik 36 Wil 45
PEATHIE A A /1 o (46,14 +1.33) mg/g.
2.2 BEMIRAE
2.2.1 WWOGiE A 1T RUF B . SPIP FI SPIP-Se 1 W i
oA B 25 5. SPIP Y & 9 Wk 0 7E 192 nm &b i
SPIP-Se f4 7 3 W Wi W 21 % 25 194 nm, H.H: 06 5 B 5 44k

B A B C YEEI)/(mgeg™h)
1 —1.00 0.00 1.00 45.63
2 —1.00 1.00 0.00 17.39
3 1.00 1.00 0.00 15.12
4 0.00 0.00 0.00 49.87
5 0.00 1.00 —1.00 15.12
6 0.00 —1.00 1.00 25.52
7 1.00 —1.00 0.00 12.53
8 0.00 0.00 0.00 50.54
9 0.00 —1.00 —1.00 10.76
10 0.00 0.00 0.00 41.11
11 0.00 0.00 0.00 45.63
12 —1.00 0.00 —1.00 20.84
13 —1.00 —1.00 0.00 20.72
14 0.00 1.00 1.00 18.76
15 0.00 0.00 0.00 46.31
16 1.00 0.00 —1.00 17.35
17 1.00 0.00 1.00 39.83
®6 hOAGRBETHFESHE
Table 6 ANOVA for response surface quadratic model
TERW FHR AmE Hr F {8 PE  ®FEH
iR 3 365.50 9 373.94  16.17  0.000 7 % x
A 48.76 1 48.76 2.11 0.189 8
B 1.22 1 1.22 0.053 0.824 9
C 538.90 1 538.90 23.30 0.001 9 * %
AB 8.79 1 8.79 0.38 0.557 1
AC 1.33 1 1.33 0.058 0.817 0
BC 30.92 1 30.92 1.34 0.285 5
A? 299.94 1 299.94 12.97 0.008 7 * %
B? 2 002.90 1 2 002.90 86.59 <C0.000 1 * % %
C? 226.75 1 226.75 9.80 0.016 6 *
CRBI 10465 3 34.88 244 02047 FE%E
R 161.92 7 23.13
AR 57.24 4 14.32

BT 3527.41 16

T % ZREEP<0.05);
7% S0 2 (P<<0.001)

* ox ZERBRFP<0.01); % x.

T AE H T 76 R A VA Y A 1 22 R 45 A o AR 1Y A 8 1A
0 B 0 1T 55 0 25 A B L R B H T BR A L A R TR R B
HEARMEZIKESY .
2.2.2 ¥Oueik HEAFP K EER (Trp) B EA MR (Tyr)
FITRTY AR (Phe) 21 & 55 %26 . HL iy T 040 45 A (0 35 71 Y
TR T AT A [) ) 200 30 5 A A SOt 0 . SR MRS R
B SPIP W BA — @ 9t H i THA TR 5 R EE & . 7]
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Figure 1 Full wavelength scanning of SPIP and SPIP-Se
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Figure 2 Fluorescence spectra of SPIP and SPIP-Se
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Figure 3 Hydroxyl radical scavenging activity of SPIP

and SPIP-Se
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Figure 4 Reducing power of SPIP and SPIP-Se
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Figure 5 Metal chelating activity of SPIP and SPIP-Se
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