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1.1 #E5NEE

KEEEA, tath &l RAEYHARH R
oAl TR S VAR AR R ER TR BER AU
BEIR A AN I R ER AN WS IR A, At Ak A iR A
F] 5 AR H i (=250 NFU/mg), 36 [# Solarbio 2%
Al B EAR (=250 Umg) . 1,1- K32 =ff
FERME(DPPH) 2, 2~ 50 — (2—FH FE P JEmk ) — 4k
M2tk (AAPH) (ZZ6 3 (Fluorescein) K PE4E A 3R
E(Trolox) , tai 4l g , 2 ¥ Sigma 23 Al 52, 2-B A -
T (3= IR I HE M —6-F R ) 4k R (ABTS) , 5
Mrati gy, v m AR DU AE YR A IR A R 52,4 ,6-—
M iEJE-1,3,5- =W (TPTZ) , Wi /R L7 BE 47 (b
TR BRA W =S Ak R, A Sk T
e fb T A FRAF]

YG30 #IME 55 1AL, Jo T BROG T R k A
J 7 s HH-4 %508 TE R 7K v 55, 35 S B ML ARCA B 2
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810 [ (a4, J2[H Jasco 2 Al ;SpectraMax i3x
ZIJRERFHR AL, JEE MD A #] ;LC-20AD 5%
WA IR, HA R HA A ; UV-1780 $£4b-1] I,
I3, H A SHIMADZU 23+,

1.2 RIEH*

1.2.1 RGARRKM G & BT AR
P18 R AT SR O T 8 T 2 8 A 1) R AT SR O
1.2.2  PRAMESLE i 1 kil 5

1.22.1 HEAMEAKLE B 0.05 gmL 1)
KGR RAKIAE W 0.04 L, J735 pH % 2,37 C/K
BN 2~3 min HH, JEABFEAINA 3% (E/S)
B & 1l (=250 U/mg) , 57 37 CA AR FR2EH
& 3 b, Bh KA K A5 R BT AR A
FRE E HEEALAE S . A ER 20 mL AT ff kb 2
FRARE i O oA b BT RE S8

1222 BEAREARE R5EEAEHE
T 6 A8 IO A B T R GRS KA R 0.02 L, Y
pHEZ 6.8, LA 37 CHIKEINI 2~3 min 5 i3
FEIMA 3% (E/S) 4 F iff (=250 NFU/mg) , Hax
WA RS B E AN GEREME, H8BEE
P AL 2R (BRI 2 1 LR

1223 eBEBEEARE S 1.222 955K
TR B B IR R ALRE A EAT TR AR 1 I Ak Ab
RS 1556 H 8 eI A0S B AR R S AL R
fRT AR 5C B I LA S

123 A FREsamile 28| EER
Liu SEUE J5 26300 % 43 o3 4 53 7

1.24 SR PRKAH A AT Wt
kK 200~330 nm, B 4E 1.0 mm, KAL) FF 0.5
nm, 2HER . FARE LGN PA 2/3 BT
2.0 mg/mL B EEE W, T AN K A
A

1.2.5 B ARG AHE B SO0 8 IR
KT A SRR 0.4 MPa; i %64 1.0 nm; Y
A F N 180~260 nm; 25 i 0.5 nm ; Fds 554 %
EREF R )RR R 0.25 s,

1.2.6 ABTS HHEWEBRAE M E  fE.08
WM A 1.5 mL #9 ABTS fif % W A1 1.5 mL #43
L R ARV T, AL FR S | B A, T TR R
73 ABTS TAEWL o 75 bR fEFL A XTI FLAR Y 7S A 0.2
ml ABTS A F1F 5 e il (14 25 F ik B2 1 Trolox

b VS W s 7E BE LR R L S JE BRI 0.2 mL
ABTS TAEW AN 10 pL 1 mg/mL Ff A ; 1M 25 1
FLXF R L% 22 5 T #R i 0.2 mL ABTS T-AE i Fl
10 WL B2 528 vh ¥ W (PBS) , 25 °CTF 36 Ab B )5
FCN S min, 57 BN SE P K 734 nm Ak B G %
(OD)E o A H b v 20 K008 S 400 6 20 il s o ol 2k,
I J5 A RE S ABTS [ Hl 2 55 B RE 7 131,
1.2.7 DPPH H HEGEREEI I E B A 7] 21 3K
FEEC R 5 A8 s v B (E, Rl 1.0,2.0,5.0,
10.0,15.0 mg/mL, £ 45 4% R 5 FL 43 AR IR
AN 0.1 mL WY FE & AN 0.1 mL /9 K & B
W, IERRIC A A s 16 BE S AL R FL AR R Es
0.1 mL A RE LA A 0.1 mL i DPPH-JC K £ B
VI, ARIE A A 76 X B8 20 X6 10 1 L A AR s
0.1 mL HIZEHE /K F1 0.1 mL # DPPH-JC/K & AR
W ARIE N A TRBEIRS) 3 min, T2 I F 6 ab #
JE BN 0.5 h, WA 517 nm 4L B {E , DPPH
IR 0 B R 4 X (D) g AT T,

DPPH A mgiﬁrﬁ,%%%):(l—f‘gﬂ)xloo (1)

1.2.8 A A WEWIRE I E  FEROLRAFT,
PRUEAL . £ LA BRI A 25 WL AN [R) e i 466 i
MK VEYE2E R E AR HERE WO 100 wl 0.8 pmol/
L7t mil; a5 EfL . &L R as in 25
wL 75 mmol/L. PBS 1 100 pL 235 /R 71 5 %f B
FL A FL R A3 AR AR I 25 L 19 75 mmol/L. PBS
F1100 pl. 2648 7 71 5 B S AL - & FL A BRI R
hn 25 pL 1 mg/mL BYFE &AL 100 L 22 646 7R 1
BHER 3 FAT,37 CHEYEAN B N 20 min, 2
NEE R BRAEZS FALT BN 75 pl PBS, e &
FLAR AR 75 WL 150 mmol/L. AAPH ¥, 72
ARSI O E . BE T AR S WO A B 45
HFE S ORAC {HI

1.2.9 BREJEREMIE K 10 B T 2 B 2%
RS 1 RFRE TPTZ A1 1 AR FR A SEAL IR &,
7% FRAP TAERW ., M RELH FRAP T AR,
FHHTT 37 CHIF 10 min, 7825 FH 4L R FLAK IR
Jn5 wl PBS; bR ifE LA B FLAR R BN 5 wL A
W 1Y) FeSO, ARUERS L ; A% i 28 X5 1 A% FLAR IR 7S
hn5 pL 1 mg/mL BURE S o TERD I L 25
Jr0.18 mL. FRAP TAEW . 4E+F 37 CAAF T [z



B286 H2M

ALIF W 18 TH AL 3T K FARTRAK 45 M) & L AACAE R 89 % e 51

5 min, 593 nm Ab 52 IF T B & FLFEY OD 16,
HR 8 b o FL A T A pn M 42, Je s TR R
Bk B 3 T e 10
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HER 22 2%, f# ] Origin 8.5 #XPF1ER
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4 HE T RES AL ME 1 i, 5K
AbPRALAR P, 22 1 R AL S AN [R)SE Y 23
A R R R A 2R AL

J& A T B S 000~10 000 u A 2H 4 8 2 20 | U
D HEEIR 90.22%, RIS 43 B EE <1 000 u Y 2H 43
A TN 380 T Ik 9.94% , 3 B K TAIK 3R ik
1) R0 o R B 5 AT 0% 4 R 2 1 R S R P
G, 2 R R R A R S R
it A B S K LA SR K3 BT B <1 000 u Y 2H 53 34
A A, I H 4 4RE & FEH 4T B E <1 000
u 2 A3 2l s, Fevh 5 B S IR L A8 T 3k 88.46%
Zhang ZEPIE5Y T BIHLE iz 18 T A6 K S K
fifE bt A AL PERE R 52 MR, Hi<1 000 u M4 53 16 4
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Table 1

Molecular weight distributions of soybean oligopeptides with different treatments

> T RES %

e 5000~1 0000 u 3 000~5000u 2000~3000u 1000~2000u 150~1000u 150u A F EF5F M F/u
R 4.2490 2.7612 3.0595 9.1604 74.1936 5.8271 1008.9
&G EA 3.1098 2.6930 3.3545 9.3638 75.1099 5.8704 905.4
ek e B 20 0.4156 1.3408 1.9550 7.8674 81.1510 6.8211 583.9
A U M 0.4844 1.3878 2.0127 7.9465 81.5177 6.9414 576.1
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AW, Horp e S R R S AR R R A Bk
I WA U8 WA A1 A A, o 1.8677 5 ' A 11 Tl Ak 4 28 1)
R W s I e /0N, N 1.6284 5 AR AL T 2H 5 JE 2R
Tif Ak 28 1) e R W g D (B L P — B, R
ik T i 2 R ) 97 24 34 m—mr” BRAT 5 3 K 280 nm [
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Fig.1 UV full wave length scanning of soybean

oligopeptides with different treatments
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Fig.2 Circular dichroism spectrogram of soybean

oligopeptides with different treatments
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2 24 CDNN 2.1-Simple Spectra {73 #r K Z AL
R B — A6 TS R RSN, 5K
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Je T AL BR S  OR SRR K P o RE A B
1130 B4 & i i Fe ) s m, H R o B
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Table 2 Secondary structures of soybean oligopeptides with different treatments

w51 Yo 451 /%
I FAT K B & B AT R -7 & P-4 T AL K o
kA 11.7 2.3 35.0 21.3 31.4
HRGHa 12.1 2.3 37.6 20.9 30.2
k&G B2 14.0 1.9 37.0 21.2 30.2
ER-P=0 % 13.6 2.0 38.5 20.9 29.7

2.4 KXERI.EH ABTS HHBEBKREE

3 2 USR] E Trolox i V48 ¥ K% AH IV (1)
OD fHZ: I ABTS it £, #0615 B br ifE 77
y = —0.54192x + 1.13499 ,R> = 0.99509, # 4 40k
AR A OD (B AR AR 1z il 22 3% 3 20 nT 45 X )i
f) ABTS [ i 535 bR 45 R WK 4 Pk, it 4
Bl 22 15 A R 1 A 0 ) e

1=-0.54192x+1.13499
R*=0.99509

oD 1A
OD value

0.6 |-

0.4 |-

0.2 s . . s s
0.0 03 0.6 09 12 15

KL R E W

Trolox concentration/mmol - L™

B 3 ABTS #rif fi 2k
Fig.3 ABTS standard curve

2.5 K158 DPPH B BHEERAEE

&l 5 S 5 20 R GAR R Ik DPPH [ H 563 R
R, RSN HEABXT DPPH H 3L 10 5 BR S
PEILT A, HAEBEEKE N 5 mg/mL I B
A B e R R G B AR AL T R R
fifg b 3 4 2 > T R GARRARA DPPH B H 3
B % (P<0.05) , 3% A fiE I P o il Ak 32F — 20 4 8 i

HAMAEIE , KEARKD ABTS A o 25 ER
AE S BA Ml RS E 1 ABTS A 2R 9T PR 5 5
SeRESE L 1 | LAY AR A 2R A R R
S THACHT R KR EAR R E ABTS [ H £ 15 B
R AEAC R SN AT e 2 AL AT . S5 R RE
R R e L1 | @ AT AR [ 2R A0 = 2
PR AiT Je A2 e AN R,

3.0

E
E 15F
g
1.0 -
0.5

RALELA HEAma  REARA 2 M ) AL
451
Group

B4 TRLEXREMBIE ABTS B HEFIREE

Fig4 ABTS free radical scavenging capacity
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ABTS free radical scavenging capacity/

4
)

of soybean oligopeptides with different treatments
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B R i A3 K AR IR AR 25 M) B BALAE R 69 R 53
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12k R y = 0.03548x+0.62965,R* = 0.99765
M iR R n 15 4 40 K SAK R KK ORAC
Qs 8 Fim . SR LI L, 28 5 A B
B E B A A AR S, KRR
K ORAC {H ¥ 1 3 T+ = (P<0.01) , 3X 1] G
SR T H | RS B AR R AR R A —

—— RALEUL
—e— HERAMH
100 | —A— iR AL
—v— 4 [ Ja AL

80 -

60

40

DPPH F fiy S35 B 3%
DPPH free radical scavenging rate/%

20 -

Mass concentration/mg-mL™
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Fig.5 DPPH free radical scavenging activities

of soybean oligopeptides with different treatments
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Fig.7

Trolox standard curve

2.7 AEE RS TFIEREE

T AR He BE FeSO, bR V8 1R K BT I 45 1Y
OD {H13 5] FRAP frf i £k, ani&l 9 iR, Hk ik
KN y=0.26247x+0.026 (R?=0.99197 ) , 5 A [ 4b Bt
LRE AL OD (AR A bR vl 7 A2, RIS 45 40 I A9
FRAP fH, a3k 3 fos . S RA A AL, £ H HEA
ity | 2 1 A O AR S e AR AL B S Y
K ALK FRAP HE A Frid &y, X —45

SR BE A AR R, AR /NI R B (SR ) |
B L6 73 oA RN B JEROR BT AT 1 1 A
Jf H % 5 B 230 AL AT, T ORAC fH 42
(LR e Sk 2 =i ST (S VRPN (A SN
Yo re 28 i IR EE A B R K i e, WRAE T B BT
AT R Z IR BE, T A5 58 B R B4 O-
RAC fHAE LR,

—&—( pmol/L
Log —— 6.25 pmol/L
—A—12.5 pmol/L
—¥— 25 pmol/L

—— 50 pmol/L

—<4— 250 pmol/L
—»—500 pmol/L

0.8 |
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XSG

Relative fluorescence value

0.4 |
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Fig.6  Dynamic fluorescence attenuation curves

of trolox at different concentrations
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0
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151

Group
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8 AEALEAZREKHN ORAC &
Fig.8 ORAC values of soybean oligopeptides

with different treatments
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®3 ATRLEAXEMRERLN FRAP &
Table 3 FRAP values of soybean oligopeptides
with different treatments
28 3 FRAP 1i/mmol - g™
A2 0.0233 +0.0039
BIE 0.0262 +0.0015
BE PR i 28 0.0326 + 0.0041
&R e M 0.0336 + 0.0024

0.5

0.4 |

03+ 1=0.26247x+0.026
R*=0.99197

oD i
OD value

0.2

0.1}

0.0 L L L L L |
0.0 0.3 0.6 0.9 1.2 1.5 1.8

FeSO,+ TH,0 W i
FeSO,-7H,0 concentration/mmol - L'

E 9 FRAP #ri# £k
Fig.9 FRAP standard curve
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Effects of Simulated Gastrointestinal Digestion on Structure and Antioxidant Activity

of Soybean Oligopeptides
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Zhao Xiaohan?,

Pan Xingchang®?, Gu Ruizeng’
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(SOPs) are functional ingredients with good health benefits. The health benefits presented

are highly dependent on the peptide structures. SOPs were prepared from soybean protein isolate by hydrolysis. Ultraviolet
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full wavelength scanning method and circular dichroism spectrophotometry were used to analyze whether the structure of
SOPs was affected by pepsin, trypsin and the sequential treatment of pepsin and trypsin. ABTS free radical scavenging
ability, DPPH free radical scavenging ability, oxygen radical absorbance capacity (ORAC) and ferric ion reducing antiox-
idant power (FRAP) of SOPs were measured in order to explore the changes of antioxidant capacity of SOPs before and
after digestion. The results showed that SOPs were mainly composed of components with molecular weight less than 1 000
u, and the proportion of components less than 1 000 u increased after digestion, and the maximum proportion reached
88.46%. They all had maximum absorption peaks at 275 nm. In the secondary structure, the proportion of random curl in
the four groups of SOPs was about 30%, accounting for about 1/3 of the total secondary structure composition, indicating
high disorder and loose and open structure of SOPs. The ABTS free radical scavenging ability and iron reducing ability of
SOPs were stable. After trypsin digestion, DPPH radical scavenging rate decreased and oxygen radical absorption capacity
increased significantly (P<0.01).

Keywords soybean; oligopeptides; simulated gastrointestinal digestion; structure; antioxidant activity



