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WE ATHRTDEROREUKGTEMERNE S THH D EEEAF S BELTE S HEMRK: Leu-Tyr(LY) ,Pro—
Tyr(PY) . Tyr-GIn(YQ) . Ala—Pro—Ser-Tyr(APSY) , Arg-Gly-Gly-Tyr(RGGY ), i#i& DPPH & s &R F kst h AL i A F R
e VBB WA BUK AR A (ORAC 8) IR R #E A Fo B 4L BAL AR A1 (FRAP 3% )5 AP 4L B AL IR 48 AR AT 50 L B4R R . 2R K
9 :LY .PY.YQ.APSY #» RGGY ¥ A4 B IF 69 BALFE 1 o F PY e BALAL 1 R A R b | B M AR 5 51 5 (88.90+2.25)%,
(5 143.68+65.45) umol Trolox/g, (55.64+1.12)%,0.27+0.02 4= (0.68+0.01) mmol/L, & A & F 4L 5 7 ik xf s 2 & & R & MK
MAF LM BT TS, KAERT ORI MHE, Lo FTiZF o5 H-2792298.02,-2 490 523.05,-2 831 549.24,
-3 977 343.70,-4 111 743.04 kJ/mol . KA 5 F 2 B K FKAF 5 A& k5 DPPH 49 L34 A LY A= RGGY i i &
e [I-f & T3 w40 Z4F)A 5 DPPH 44 ,PY @ [I-I1 R Il-f & FH e mMzEARI-NE FTHEMEZERS
DPPH #£4& YQ i@ it [I-1a & T # w48 Z4F A A= [1-1 & T % w48 Z4F A 5 DPPH £ & APSY i it &4t T1-11 A7 I1-a

B HLMAERAI-M&ETHEAEEA S DPPH &4,
PNEFGRMK; RBEMFM,; 5 FHA; TTAFTE; S F AR
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ARG, RN F L7 A2 R bR 4E 5 Ak
A& A AR TN, 2 A
B TR A, dEmS R LR R D RE R L
S AR N TR BT AT, an T R R R R
(BHT) , T H& 32 HE 11 7 Fjk (BHA ) Re T 0 48 — 8y
(TBHQ) 7 B4R B A Bl M L A AL E ] (R B A
TR RERIAE T, o k2 3 ) 2 B geR, &R
PEE AR R IR % 4, ] O MU R 5 57 | it
BAT AP R B, AR A2 2T 7 R AN
K,

N ROR /N AE B R AR YR . R alidl
FETZHEBNEAKRSY . AU5ER L, /DEIK
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ES Y T i i g S R VIR LN 7 N
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4 1.56,1.78,1.83 mg/mL, Zhang E7F| ] Alcalase
2. AL IRk /INE W ZF 8 1 LARAR /N A IR (0 i <
1000 u),H: DPPH A i 235 BRI PR ECs, 2 2.77
mg/mL, /NE IR I 05 R 21 R 28 [ S5 40 52 2%,
W BT R AR TS A AE T AR ROC ZR FAILT
AR S 2 F /N IR o> B E S R
K Leu=Tyr (LY) \Pro=Tyr (PY) . Tyr-GIn (YQ) .
Ala—Pro-Ser-Tyr (APSY) #l Arg—Gly —Gly -Tyr
(RGGY) , % He 5 b AT 23 B SR i AR 0 435
JIR BT A T PEEAT A T A R BRI SE, Pk
JOKH 1 T AL ) AT i E — 20 BT A AT 5 it
DPPH A HJEWBRAE S . A A B RE S (O-
RAC 1), BA: A i IETERRAE S . BPrE e
(FRAP {H) FIAJFAE ) 5 RSN S AL 6 bR
WF5E /N B VIR PR IR B AR VE T, A
FACS B 07 VR X R AT 2 AL, AR
170 7 BRI H S DPPH 45 4 (19 e L
A e IAL s B U8 75 /DN 22 48 IR0 1 ik
R AEBU A AATE T O B 45 40 AL s B AR AL, Ay
/NZE IRTI R i 1 T & AAE 7 SR R L AR 4R
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1 #MR5FE
1.1 #H5iH

/NFE R H R I K Leu—Tyr (LY ) \Pro-Tyr
(PY) . Tyr-Gln (YQ) .Ala—Pro—-Ser-Tyr (APSY) .
Arg—Gly-Gly-Tyr (RGGY ) (£l f£>98% ) , I it 5%
AR AT BR A T 51, 1= R B -2 — = il LR
(DPPH) R — 5 T MKEh M2 £ (AAPH) (56 |
Trolox (/K PE4E A 2 E), 52 [F Sigma A A ; BT
SRR RN & (FRAP 35) , 2 = RAEYH AR
WFFERT ;BRI BR K IR A | — SA AL Bk Bk AL B
(B R o el g ), ) A Sk 9 pY B AL AT BRZS 7
SRR (e | 1E 254 AR AR
12 UFH5EF

ST2100 SZ56 % pH 11, B 22 W {8 (F M) A7
BRZY 7] EL104 L7 KF Fi - METTLER TOLE-
DO 2 7 ; Millipore Elix 15 #li/k A%, %k va 1k T 47 FR
2\ ) ;ChemBioOffice, 3£ [E CambridgeSoft 23 A ;
MOE %4, N5 K Chemical Computing Group 2
] ;Discovery Studio 2019, 3 [FE BIOVIA 2\ A ;
SpectraMax i3x £ I & i #5 1L , & [ Molecular
Devices ¥ fl ;Spectra MR £ Uj g il #5 {2, 3%
DYNEX 22 7],
1.3 A&
1.3.1 WEHEARAYEARG R /NEE IR S5 Rl vk
JIK, b s R AR )RR A PR WS A ) 22 K
FA % (Fmoce J71% ) I A 35 22 I B
Fe ) C o2 N g5 BORLAK SR 5, H v 380 €
T AR R IR 46 28 98% LA I, s ali Ak s i) W AR
AR AL e, VR R Gk A G I 5 U 1Y
Z KAl
1.3.2 DPPH H 2§ FRAE M E  HIJOK LB
Bl 0.1 mmol/L, DPPH ¥ 3, /il A 100 nl. DPPH
T 96 ALAR T, FHIILA 100 pL il 3590, 7306
£ 517 nm ZbPUSE W OGAE A, B 100 wL JE/K £ B
5 100 L FE & ERIR & TIE WOBIE Ao K 100
wL 0.1 mmol/L. DPPH-JG/K Z BEE 5 100 wL 7%
AR A, ME WO AP, DPPH H i 53 B %
(DI

DPPH [ mgfﬁﬁ%az(%):(l—%)xloo (1)

1.3.3 ORAC & 25 pL FER WS 100

pl 0.8 wmol/L % 6 2 ¥ i T & €8 96 L Ak T 1R
4,37 CHEIE 20 min, #RJ5 PN A 75 pL 150
mmol/L. AAPH WA i i, DA 25 L AS R B
(1) Trolox ¥ VAR AE S W, FH T VR o T £k
FH 25 plL 75 mmol/L 5 2 5 2% th W (pH=7.4) X%
BE VAR AT 25 U6 B 3 O i AAPH (% B
W D FE AR AL K& KN 485 nm, &SIk K
29 530 nm, AR A 5 min, ORAC {EH LA pwmol
Trolox/g K F /R,
1.3.4 FHE AWM EFEREE W E  MmA 100 pL
FESA T EP T, SRJ5 A 200 pl. 5 mmol/L
KGR £ W 200 WL 5 mmol/L FeSO, ¥ Al
100 wL. 5 mmol/L. H,0, # ¥k ,37 CIHIE M 1 h,
B 200 WL s B F 96 fLAk Wl 3K 517 nm
AW SGAE A5 P 100wl 2858 K AR HL0, %53, T
EWIETH Aoy LA 100 L ZE48 KA RE S 7 8, Il
TE R OCAH A, R A AR BR R AL (2)
T

AL TR (%) = (1—%»@00 (2)

1.3.5 R SIME MUK 100 L G R
100 L B2 56 2% th (0.2 mol/L,pH 6.6) i1 100
wL BRI AT (8 1% ) IR A ,50 CHH R K G
20 min Ji7, MIA 100 uL =5 4 (R0 %
10%) . H 100 pL S i T 96 L b SR 5 A
100 L ZE187K .20 wL FeCls W (5040 0.1%)
B 10 min, W58 3K 700 nm Ak i I GAEN
1.3.6 FRAP fHIl&E RS HTA L EE Ty A i
& (FRAP )M & AR UKANA 7.5 mL =0k W K&
= W& (TPTZ) Fii B 750 wl. TPTZ ¥ ¥ Al 750 L
R 2z o, DAUEAE R FRAP TAEW, HC 180 pL
FRAP TAEWAN 5 WL B 5L WOR &) J5 A RE b K
MIFL 37 CAR 5 min J&, & K 593 nm 401
FEAH 5 b vl M AT FL LA 5 WL FeSO, brifE iR HAR
BERE SR 2 X IR AL L 5 WL ZEME K AR B RE S
B, 58 L) mmol/L #1131,

137 #F%ME H ChemBioOffice2014 F
GVERAE R I OL A/ N A2 B U8 S FPE PR (Leu—
Tyr,Pro-Tyr, Tyr—Gln, Ala—Pro—Ser-Tyr, Arg—Gly—
Gly-Tyr) B — 4254 , i | Gamess Interface
minimize (Energy/Geometry ) X 1% #4 Ik (1 #4 78 i 17
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BE T e /ME SR 5 SR S R B -4 32 (Hartree—Fock
method ,HF) 577 P ) Sto-3g 1 6-31G H:4H
Xt AR AT 42 4 F LR R AL, e i
MFF94 7135335 A TMMEF94 fiz /b
1.3.8 - Xl ffi ] Molecular Operating
Environment A9 R ¥4 %F $2 #2 ¢ 47 36 R K S
DPPH 143X ¥ i S Ak ik i & Sy 32 14, DPPH
WE N ELR , Hoh DPPH(CID :2735032) () = 4 4%
¥4 X PubChem %4 J& (https :///PubChem.nchi.nlm.
nih.gov/) 3K 15, O HE 7 55 4% 4N 06 Mk K ARG X 42 4%
35 I AR AR 47 X5 42 20 A, f ] Discovery stu-
dio 2019 A X 1 M Jik 5 AR (19 AH B A I 2 2 F
FEPFALS,
1.4 HiEIE

Bl P E LR R 227 (2 2 5) 3R, 1050
SEATIAE 3 YK, f# ] Origin 2018 R A4F 43 7 54 i
F 1 (P<0.05)FHAER

2 ERERWH
2.1 IEFEAFRFEERRY DPPH B HEEREE
DPPH &2 PFEA HT ALY A 25 BRAE W
R T7 2 %05 5 T i R B LTI | e 5 4 1 b
PEO ) BT R B A AL IS 1 . DPPH A i 7R I
517 nm A A SR, AR AR, 5
DPPH 4 AL 7~ JE 0T o JHC Pt 9 8 2 €0, 728 72, DA T
SEELN B A ALY i DPPH [ H 05 % ik 0 1Y o
SrpTie, BB R ZE TR A 1 mg/mL B 5
Fofr 3 P KA LA — 22 1% DPPH H Hh 3% 3 R 06 1
b PY /) DPPH A B BL3E BRBE ) o, W& &
FHE 4 G PE K (P<0.05) , 75 Bk R 4 (88.90+
2.25)% , H Kk & APSY [RGGY LY Al YQ, ¥ B&
KAy H M (81.35+2.57)%, (61.00+5.14)% , (54.75+
1.89)%#1(50.23+2.97 )%, Zhang %YE Xt P4 B o
figs 11 Jiz K i 0 43 1 8 I I AR 1 IR EA T BT AR AL
TEPEPPAG BT, R BUAEAE B 7K P 2 SE 1R 3% 2k 5 7
i B L 1R B () IR BOIE B DPPH. B H FERICR 47
Yang 55 SR X 80 €0 470 S0 A K 18 1 28 R R AR A5
IR S5 1, ABFSE T 5 R T KB Bk Pk
R 5% I Leu .Gly \Pro Ala FllJ5 7 1% 24 I 2 5%
% Tyr, Wl A DPPH A 56 & A & 7
KO ER S AT S B R Y 1 F S B AR 02

100

LY PY YQ APSY RGGY
AN R RS IR

Active peptides derived from wheat protein

T ARG 5 B 3 7R 4 W) 22 53 1 35 (P<0.05) , R Al

1 MNEEBFREEKY DPPH B A EFlEE
Fig.1 ~ DPPH free radical scavenging effects

DPPH H ih 7% B %
Scavenging rate of DPPH Free radical/%

of active peptides derived from wheat protein

22 INEEHEREFEHKK ORAC &

ORAC N & — i 5 F &R T 55 A LT 1 R
feid A%, i P E ORAC {B 7T DL B2 2 e E Ak
Yyxb el S e =R N g BHLIRTRE ), He il TR
HR G EAL R N, S H ATH A L BE 1T
[ Br B AN T 35272 Trolox & /KA HE4EE R E,
e — PR R A i ST BRI . Trolox 1 8h 24
PR ML E 2 FiR . Siih5E/INEE 2R R
TG PEAKAY ORAC {H, Z53AnIE 3 i, PY /9 O-
RAC {5 &5, }9 (5 1432£65.45) wmol Trolox/g, H:
Y LY [ (4 858.32+97.87) wmol Trolox/g] . RGGY
[(4 823.30 £109.30) pmol Trolox/g].YQ
[ (4 795.66+62.25 pmol Trolox/g) ] Fl APSY
[ (3 833.36+429.83) wmol Trolox/g). i 4 FliF I
K ORAC ¥ C W FE 22 % (P>0.05), & T
APSY ) ORAC {H (P<0.05), &AL, 5 Fil
JIKH F B AR A ORAC i, 3 Bk 675 M Ik fiE
g I ) SR T B R, 281k [ P 3R BE 2R R A
FNTEBR A B B > gk RO T R IR 4
ot A ALK ORAC f, & BLH A S 9 ORAC fH
A AE 5 PR IR T 3 S A O B A SRR A G
B RRR S50, 25 5 78 RN i R 5 AR T AT ik
FIBER A W B, AR S RS K
A 95 WA IERR Tyr, AT B S0 7 i 21 AR
WeAE .

23 MEFAFREERHNEEEHEFREE

B A LR TR R A B, RALATE S
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—=— ( pmol/L
—— 6.25 pmol/L
—— 12.5 pmol/L
X —— 25 pmol/L

\ —+— 50 umol/L
\ —<«— 100 pmol/L
—+— 250 pmol/L
N —e— 500 pmol/L
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Fig.2 Dynamic fluorescence attenuation curve
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of Trolox at different concentrations

th 22 Fl SO ) H RS 1, 6 AR SRR R S
o7 AR R 2 T R 5 | i T R — P
Gy SR N 5> F & A A RO, S B00 il A
PR AP R 2 P R BIF T S s K A R A T R
Yr/INZ B IR S RhOE R R FR O A e SR R g
I, 85 R E 4 froR . Horb R B BRI BRI PR
o 2 K PY, 7RIS E N 2 mg/ml B, H
I B 2R (55.64£1.12)% , B & T H A 4
R ML (P<0.05),LY . YQ APSY #l RGGY Y H
Hy 3 T B R4 0 o (42.85£2.72) %, (37.57+
1.60)%, (23.50+5.44) %1 (16.15+1.60) % , iX 3 ]
AN B IR MR AR S A AR, SRAE BT A
F A Ji, AT 1k [ 33 s W, AT T o
W1, BRI BLAARRE ) 5 o T KN B
A, N T IR AT HR - IR i 1 Bt 48 Ak
TE RS ARG 5 RS PR K Ry /)
T 1000 u /053 B, A R T 5 B0 R B BT 4
fRIE P . Niu 552038 1 i A 125 0 & 0 /N 22 IR 25
K, 20 R [ b LT BRTE M ECs 5N
6.04 mg/mL, H I BR 2R T A0 52 b i PR AR
B A B ARG, RUTEAKIES YR &4k
R — KBS, AT A R S b AR TR
24 IMNEERBEFEMEKRNIZTEREE

W JFLRE TSR VAN 1 M R S AT T 1) 4
b, LR IR Fed 3 JF A Fe® il 38 I 5 F2 1
FEUE K 700 nm &b W B AT IEAN I KA 340
A8 7, W R R R AR 2 3 P R 1 30 I g i 4L
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LYy PY YQ APSY RGGY
AN R IR
Active peptides derived from wheat protein
B3 MEFEAREEMKEK ORAC &
Fig.3 ORAC values of active peptides derived

from wheat protein

LY PY

YQ APSY RGGY
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Active peptides derived from wheat protein

4 MEZRREERNAEBREBRE
Fig.4 Hydroxyl free radical scavenging effects

Fe ik  h HE T B R
Scavenging rate of hydroxyl free radical/%

of active peptides derived from wheat protein

ST PE AR, BN 1 mg/mL L5
i v KR B AT — B (R B RE 7, i 5 o, 3
H1,PY I RGGY iR ae Jyfik, W& m T HE
3 FE MK (P<0.05) , W G AE 43 311 0.27+0.02,
0.27+0.01, H % & LY (APSY H1 YQ, W% {4 4
4 0.23+0.02,0.23+0.03 1 0.16+0.01, A #F 5%
W] Tyr Pro Ala Leu 53t & b 24 £ 1% 7l 38 & 71
S AT AR R SR AL DI RERL, 5 AT
PERK h BLAT X S b A b s SRR R O, X T L
TR A — E B RRAE o Siow SRR SE R W] &
A T 5T BT S TR Al B 1) I B LA T v 1 A A
etk , AT RFETELFAEMVER . ABIESE i PU K
RGGY HA “ K" B4 Gly-Gly (GG), £ Bl =
MIPLAACRE ST o 5340 N R IG 14 Leu X6 £ B A9 BT
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Active peptides derived from wheat protein
B 5 MNEEHREMUEKTERERE
Fig.5 Reducing power of active peptides derived

from wheat protein

AL HE 7tk B VR I, IR LY B9 N R o
A Leu, 3O AT EALTE A — &5
25 IhNEERIREFEMKE FRAP &

FRAP 5 20 22 9 Jo s bt S8 AL e o i — o
B, HIFHUETERRYE S5 ALY B Ferric—
tripyridyltriazine (Fe**~TPTZ )i i A= 5l i {5 1 Fe*—
TPTZ, L 7E ¥ K 593 nm 4b & H: FRAP {8 , i
RIS 20 Y 5 P ARRE T . RS TR 5 ik
FeSO, b i i 2 i i bn el e an &l 6 s, 2k
y =0.29323x + 0.00801 ,R*> = 0.998 , ¥ FeSO, b
HEM 2, H A5 2] 5 Fps P K FRAP A (B 7).
BREWE N S mg/mL B, MK LY PY.YQ.
APSY fil RGGY #J FRAP {& 451 4 (0.53+0.02) ,
(0.68+0.01), (0.34+0.04), (0.51+0.03), (0.53+0.01)
mmol/L, H: o — ik PY A9 FRAP {8 i, of H 2 %
o THE 4 MG TR (P<0.05) . 5 sk ik i &
J5F 2 7% BHL BT 1 H 5k 4 =0 B I, DA T 22 3R 4 4t
AALAE S, Silva S B906F TE FRFF 8 11 RK 248 S AH &
BOBAR 1% (RP=HPLC ) 43 B 46 AL Y 6 A~ 4143 k47
FRAP {5, &5 3 % 34y F o i 411K 19 4
FRAP {E 5 o 5 Fpid 2k BK R 20 o 2 5/ 1
JIK, I HLA — B g K P S R A% i | 33X S IR B 1Y)
S 25 P AT T M R R SR RE L B S S
XTI FRFFRAIK FRAP A BFFE A5 2R 4518

02 04 06 08 1.0 12 14 16
FeSO, ¥t J&
FeSO, concentration/(mmol/L)

6 FeSO, #ri # &
Fig.6 FeSO, standard curve

FeSO, 41

FeSO, equivalent/(mmol/L)
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7 NEFEBREMEKSN FRAP &

YQ APSY RGGY

Fig.7 FRAP value of active peptides derived

from wheat protein

26 MEEQRFERNABHSINS FEE

Bt AR A A 1 9% A 5 R R R e R A SIS R 5 (i)
G AEA O, BT A ALK A 20O R A B T
Wi A R B PE IALET . Ak 2# AT T 43
TS5 . PERELL K oy 5 40 Z A A AH ELARE
ST AR N IS MR A BOC R AF AR,
t OMMFF94 HE id & T8 F B M B A 451
RE I A, s R I N Z A
U35 s PR IR B JUAT S5 4, FRAT I T K 04 8 Al
SHGFRER, W3 1 PR, 5 FTEER LY PY YQ
APSY F1 RGGY 43 FBedt 437l -2 792 298.02,
—2 490 523.05,-2 831 549.24 -3 977 343.70,

x1 MNEERRRKHSFRE

Table 1 Molecular energy of wheat protein—derived peptides
&K LY PY YQ APSY RGGY
Egu/ (kJ/mol) -2 792 298.02 -2 490 523.05 -2 831 549.24 -3 977 343.70 -4 111 743.04
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-4 111 743.04 kJ/mol, H:H RGGY 1953 ¥ it i fix
N, HER APSY YQ LY 1 PY, MR¥EE T 1h2p 3
W, T RERER /N, 20 1 45 A8 A X AR e, g
K APSY 1 RGGY MY IKEE K B Ay 3 b iK%
K AR T i DL e g K E R
27 MNEERFEEMKS DPPH K4 Ff#H0
HEEH

I3 X SR — P R T IR AR R A7 AR 22 ) 1 7 )
DC 1A 5t D J B, 00 P A AR 22 AR GG A
1) e A7 B RN S R 0 By kU H EL A VR AR Y B
Hise, nl) e H PR PR IK S Atk
MEAEH , PrEA 25 Ao B RA e, 8
J&7x DPPH W9 =4E45Hs , 38 i 7 1 X2 5 R 3R 15
5 P IE M RK A DPPH (1) Se A 45 A /B, A BT % 1
K5 A R A AH AR AL (] 9), Horf LY 1Y
Leu 5 DPPH JE WP AP 7, 4002 1 A S5
M2 M-HEF#HEAEEHPY B Ty 5
DPPH JE B 3 #AER 1, 43 il 02& 1 A4 TI-TT #EF2 (1
A TI-FH S 7 AH AR AR 1A TI-F 55+
M EAEH ;YQ (4 Tyr 55 DPPH JE % 2 Fl/E I 77,
A3 S 3 4 TI-FH & 7 & i A AR A 1 4 TT-BA
BT A EAEH, 1A ,Gln i85 DPPH JE AL 1
A~ S B ;APSY 9 Ala Ser 5 DPPH JE i 2 4~ &
@, Tyr 5 DPPH JE A% 1 A4~ TI-TT 32 1 4~ T1-FH
BT A AE R 1A TI-PBF 2 7 i A AR
FH;RGGY 1) Arg 5 DPPH JE A% 1 /4~ &8 A1 2 4

E 8 DPPHMZ=#4%H#
Fig.8 Three—dimensional structure of DPPH

TI- PR 7 i A B AR HD it 4h , Gly i& 5 DPPH JE
J1 AN SR

HeF LA ESSR AT S FE S DPPH 43
T Z A AR B R A B AE ] 7, 3k Sy P Ik 1y
Ny R AR R B, AR R A R T
K5 H bR T RIS &, AP PR s RS
DPPH 731 B AT 5 SUBE | o AH B A R K AH
HAER, XG5 FhiE v IKE AR DPPH A
H Y BRI 3 SRR B R P JTOR: PR 4T
ALK Arg—Asp—Pro-Glu-Glu-Arg (RDPEER)S
DPPH 73 7 X HEATFE Y 45 2R — 2, Agrawal 5505
KB INKIEGT A K Thr—Ser—Ser—Ser—Leu—Asn—
Met — Ala — Val — Arg —Gly —Gly —Leu —Thr — Arg

9 /NEEBFEREMEM DPPH Xt #Ep &M &R
Fig.9 Optimal docking model of active peptides derived from wheat protein and DPPH
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Antioxidant Effect and Molecular Mechanism of Five Active Peptides Derived
from Wheat Protein

Ren Jie?, Wu Hanshuo?,
(‘College of Engineering, China Agricultural University, Beijing 100083

Liu Wenying', Han Lujia"”, Gu Ruizeng”
’Beijing Engineering Research Center of Protein and Functional Peptides, China National Research Institute of Food and

Fermentation Industries Co. Ltd., Beijing 100015)

Abstract In order to explore the antioxidant effect and molecular mechanism of five active peptides derived from wheat
protein, five active peptides [Leu-Tyr (LY), Pro-Tyr (PY), Tyr-Gln (YQ), Ala—Pro—-Ser-Tyr (APSY), Arg-Gly-Gly-
Tyr (RGGY)] were isolated and identified from wheat protein. Five antioxidant evaluation systems including DPPH free
radical scavenging capacity, hydroxyl free radical scavenging capacity, oxygen free radical absorption capacity (ORAC
value), reducing capacity and total antioxidant capacity (FRAP method) were used to investigate their antioxidant effects.
The results showed that LY, PY, YQ, APSY and RGGY had good antioxidant activity in five evaluation systems, among
which PY had the most prominent antioxidant activity, and the activity values were (88.90+2.25)%, (5 143.68+65.45)
pmol Trolox/g, (55.64%+1.12)%, 0.27+0.02 and (0.68+0.01 )mmol/L, respectively. The chemical structure of wheat pro-
tein—derived active peptides was simulated by quantum chemistry, and stable dominant conformation was obtained. The
molecular energies were -2 792 298.02, -2490523.05, -2 831549.24, -3 977 343.70 and -4 111 743.04 kJ/mol. The op-
timal docking configurations of five active peptides and DPPH were obtained by molecular docking technology. LY and
RGGY bound to DPPH through hydrogen bonds and Il-cationic electrostatic interaction, PY bound to DPPH through II-
IT accumulation IT-cationic electrostatic interaction and Il-anionic electrostatic interaction, YQ bound to DPPH through
[T—-cationic electrostatic interaction and II—qnionic electrostatic interaction, and APSY bound to DPPH through hydrogen
bond, II-II accumulation, II-cationic electrostatic interaction and II-anionic electrostatic interaction.

Keywords wheat protein—derived peptides; antioxidant activity; molecular mechanism; quantum chemical calculation;

molecular docking technology



