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WE AR AR B EEMAT B A B EH TREAFETIAE, FFR T A5 AR LT
¥ & @ F KM DPPH - a0, « ik - OH ik & Tk Bk 840375 7% 1 A g i AL 37
HERERAT, SR BT My A NG A K 4 R & FOK R385, 45 & H AL
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Abstract: To investigate the changing rule of antioxidant activity of peanut peptide — ferrous ( PPF) dur-
ing simulated human gastrointestinal digestion (SHGD) , the surface hydrophobicity, DPPH - scavenging
rate, O, - scavenging rate, + OH scavenging rate, linoleic acid oxidation inhibitory activity and lipid
peroxidation inhibitory activity of PPF during SHGD were studied. The results showed that SHGD en-
hanced the surface hydrophobicity, and the surface hydrophobicity of (15.84 +0.33) g was the highest
at 270 min. SHGD enhanced the DPPH - scavenging capacity, the DPPH -+ scavenging rate was (88.77 +
1.00) % at 300 min, which was significantly higher than that of 1.0 mg/mL V.. The scavenging capaci-

ties on O, - and - OH of PPF gastrointestinal
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biomimetic digestive products were markedly
weaker than that of 1. 0 mg/mL V. and 0. 6
mg/mlL V., respectively. The gastrointestinal bi-
omimetic digestion product had better linoleic acid
oxidation inhibition effect, and the intestinal bio-

mimetic digestion products showed the highest in-
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hibitory acitivity. Biomimetic digestion also enhanced the protection of lipid peroxidation, and the inhibi-

tion rate of lipid peroxidation was the highest at 330 min and 20 mg/L., which was significantly lower than

that of V. The results indicated that SHGD enhanced the antioxidant activity of PPF.

Key words : peanut peptide — ferrous ( PPF) ; gastrointestinal biomimetic digestion; reactive oxygen spe-

cies (ROS) ; linoleic acid oxidation; liposome peroxidation

EEMEAREZ S, G S B B 5 (reactive ox-
ygen species, ROS) i & A4 i< 5| &2 & & 25 H BT Al
NERAE RS, NI B S EFR M EE R ER
R, BRI AERETEYER AR
BMHIEY KA T3 EAEERIA N B B,
ATEEENT B HESAEREES - E B EN S
FRP 5T, X A B b 2R SR g Bk R B R I Y
B, RYRMESERESDEE R RnE" .
A ZIRGBEGYIE N M B ZRERE
FoW HPEACTE 2 B2 k. MREREE 1
FHLIGE o e & Z IRk E &1, KL Z
IRIF. &k RE A IE BR - OH . DPPH - #1 0, - ; i
SRR IT TR T R 1 4 B 2R B A
(CAEBRFAMTTEY A 55 CB,TTE T 50% 7o
K EEEF I 75 CCL B IE T 80% LEEH 243 CD,
UUVE T 80% To/K S BRI ER A 43 ) Bt EALTE 1, K
CB L EATETETTI5 o - EF WG TR 92% ; Megias
xR 4 T 1 H 2 2R A, & B AL
WS B - A% N R A ; Chan % il & 19 BLAK A0
FEEEGYATR O, - & - OH, FFREARUE R4k
BEGEMFE G AWM & Bk Z RS E A
Y EALEE SRS o - BT 94% . HET, ¥4
p B AELE KB B AL IS AT T AR5 (B8 AR Bk
% B W05 A T AR o g L), o D 2 9 Al X
PrEAEY = E AR R I R ERIE R . A
I I PR = [ 2 A 4018 AR IR 4 B B i AL,
T B AR AT 3 S TE R S, B et
A IR 1B W 05 A T AL R e S A T PR A LR A
TERACHE R ERAT S AR R IR IR S
1 #MRl57%

1.1 X3HH

A KTV 4% ( peanut peptide — ferrous, PPF) , H
HilL S RIS ECE (9] B & B E (5 500
U/g) JEEHEE(3 500 U/g) , it 4EfE (HE) A913¢
ARA R 3 HAhIRT R 4 Mt

DK -98 — 11A BB HVIE IR /KA, R 28
FREA R ; UV - 2500 SEAMA] o35ttt

H A 2 H s B HERMLE Z323K % 7 850 4L, 72
Hermle /N ] o
1.2 RKIe7r &
1.2.1  FRAERRERAY N B Wl e JE A i 72

%% Cruz - Huerta %" J7 300 B .
FREX 10.0 mg fEA BRIEER T 1 000 mL & 54 iK1k
W, (37 £0.5)C 100 r/min H5&EEL2 h, &
[E)f@ 30 min BUHE 15 mL F 8 000 r/min B> 20
min, 3§ TH0EATE 07, IR R EVE TR
2 N B A A AL Y (simulated gastro — digesting
fractions, SGF) , ¥ AR IR Aiv 4 v SGF, ~ SGF, ; F
0.5 mol/L NaOH ifl pH = 7.6 &1 B4k,
T 48 05 EIE AR T (37 £0.5)°C (50 /min {
A 1 h, B8] 30 min BLAE 15 mL F 8 000
r/ming.0r 20 min, B E RN E BT AL TE 1 W
(4 E3E WA 4 R A8 W A T AL (simulated
duodenum — digesting fractions, SDF) , £ 5 4K UK A
%79 SDF, ~ SDF,; J8 77 pH % 6. 8, 4k 42 F (37 +
0.5)°C .50 r/min /N5 Ak 3 h, 58] B 30 min
BUARE 15 mL F 8 000 r/min 20> 20 min, B FE R
e HT A TE P WO B TR WA 44 S N g 1 AR
1 AL 9 ( simulated intestinal — digesting fractions,
SIF) B KA 2 STF, ~ STF, . B 1 B 22 3k
WS EZ ) R
1.2.2  REHKERTE

HEFRFZ I 10 me/L FEA IR 2R =5 05 A2 v AL 1
mL, A 200 pL 1 mg/mL Ry, DABERR £ 2% ih i
WA Xt R, T 6 000 x g B0 15 min, B FVE WO B
10 £%, 7 595 nm NEWOLE(A) . RibiKHEH
RBGEEERR" .
L

X

KAy X BRI OGAE s Ay S FE & B9 IR
JeE
1.2.3 DPPH - ERBRIGEHENZE

B3 HORAE 4 B T iR 5] : D10 mg/L 7
AR AR B AR T AR 1.5 mL A1 1.5 mL DPPH %
(0.1 mmol/L, ¥ T 95% £ %) ; @10 mg/L fE4
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FREER B A TE A4 1.5 mL #1 1.5 mL 95% £,
1.5 mL DPPH A AN 1.5 mL ZE187K ., IRFIRS
JETEZE R T #E6# & 30 min,4 000 r/min 5.0 10
min, B E3EWR F 517 nm U2 W AHAE. 3 AR R
FISEAE AT N A, Ay F1A, o ¥ T X315 DPPH -

DPPH - 3% = [1 - (A, —A,)/A,] x100%
1.2.4 0, - WERIEMNE

HEFRRSEL 10 mg/L 78 AE BRI 8k 515 £ V5 16 )
2.0 mL,fif A 0.1 mol/L pH 8.2 Tris — HCl 2% ik
2.5 mL, 855 T 25 C£E 10 min, FEEINA 25 C
FHAY 3 mmol/L fFZR =B ik 0.5 mL IR %],
B% 30 s T 320 nm I E — IR R GIE (Asy ) , I 4
min 2558, L 0.1 mol/L pH 8.2 Tris — HCl 2% Wi
hEs HIAE N B DL AR 5B R AU A 18
WA BEET B] 28 fb 48, R AT R =B B Ak
HRSM", HTRIHE 0, - BBRR.

0, - TERZE = (Sym — Sk )/ Sym x 100%

A Sy X RRA SR =M B & fbE 3,
AA/min; Sy o8 FE G AL AR 2R = W B A b 3R,
AA/min,
1.2.5 - OH JEBRIE MM E

YERAFSEL 0.5 mL 0.75 mmol/L 4 — & IET /K
CEEHER T E H R INA 1 mL 0. 15 mol/L B
FRERZZ WA (pH 7.4) 1 0.5 mL =5 F/K, TH
IRAIE A 0.5 mL0.75 mmol/L FeSO, ¥k , 1R
Ja, A 0.5 mL 0. 01% S KAE NG E , T 37 °C
/KB 60 min J5F 536 nm il E W IEAE (A ) s KRIG
BLLO.5 mL ZE KB E H 0.5 mL XUEK,
T 536 nm M E WA (A s HEMELLO. 5 mL B
REMGEH 0.5 mL ZEIB/K, F 536 nm & 5t
{E(A#) ) o H?‘Fftﬂ“%: - OH Y%IK/%Z%O

- OH JERBRE = (A —Ay)/ (AL —Ay) x100%

1.2.6  ZimER S AL 5 LI 2

HERAFSEL 10 mg/ L 16 RRE 2R (5 AE 35 L4 3. 0
mL, I A 2.0 mL 0.05 mol/L Wiz - ZBAR , 3850
RS, R 285 91 F 60 ‘CRE, B 12 h BUR N TR
0.1 mL,fifA 4.7 mL 75% £ % 0. 1 mL 30% & FER 4
F10.1 mL 0.02 mol/L FeSO, (3.5% HCl &%) , IR &1
51,5 min J5F 500 nm EMIEE (A) "
1.2.7  Rg it S AL i 75 R

Mg LA OP R 2 A R A 0 A o SR R
TTRE T E AL G MR . FE B 1:25 76
FEAY B BB (P & A %K FH pH 7.45.0. 1 mol/L
BEERER 2% ph 75 9 (PBS) FL il , 4 °C R 47, FRT#EST)
0.2 mL fE4E BRI 2R s {5 £ T L4 1. 0 mL, ] PBS
EZE 2.0 mL; XFHEERRATIIA 0.5 mL 20% =&
LR (TCA) T, F A BRI AN 7] K b
RPIEREST (37 £0.5)C LRI 60 min, B 5,
SR 0.5 mL 20% TCA VAW, %% 15 min J5,
53R —FFF 3 500 r/min .0 10 min, 435 HL
R 2.0 mL, A 0. 8% B {CE H %8 (TBA) 15
W 1.0 mL, iTZET 100 °C 7K ¥4 20 min, LB HIE =
B UEAERAZ(EEEL 2.0 mL PBS 0) , F
532 nm U E OB o R R IR Rt A A
(LPO) i 2,

LPO 3R = (A — Ay ) /Ay x 100%

KAy X BRE ARG Ay RSB I
JElE
1.2.8 FdlRgeitath

RIGERF R Ry +s” (n=3), % IBM SPSS
Statistics 25 # 17 Z EIE L (LSD K5 ) . B&
PEAKFp < 0.05 HEE,p> 0.05 AAREE,
2 ZERE5HH
2.1 Bty A AT AL A K T sk R B KM 6
(A1)

®1 Bl EAEERIE SR E G R R0

GG JH AL [E]/ min G pg FE i JH AL B [E]/ min TGN pg
PPF 0 7.12 +0.58" SIF, 210 13.23 £0.60°
SGF, 30 7.64 +0. 64" SIF, 240 13.33 0. 42°
SGF, 60 8.53 £0.52" SIF, 270 15.84 £0.33°
SGF, 90 10.07 £0.55° SIF, 300 15.51 £0.29°
SGF, 120 11.46 £0.411 SIF, 330 15.77 +0.55°
SDF, 150 11.84 +0.30" STF 360 15.61 £0.19°
SDF, 180 12.52 +0. 33"

E AT HFRREZRARE (p>0.05) , ARATFEHFREREE (p<0.05) . T,

MR 1 AT LUE 5 B 054 AL 30 min B, 78
AR RO 2% 1B 7 A T AL 9 R B K 1 5 R AR TH AR

RFEAE RISk R K 2= A B &, B i EH
120 min B} SR B K VB N2 (11.46 £0.41)
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wgs T A8 W 1 A= 1H 1k B B 2R T B K PR3 R S B
&7 A H AL 270 min B, 3R B K Pk B AR
((15.84 +0.33) ng) , EEHAT/ M P AL, T
B KPR B3, S5 22 T8 4L 270 min i 7K

PEEA O 7050 2 e . WF R, ZAKEIK B R 72
A TF LA AR,

2.2 By &AL A Bk B4k DPPH - AR E
Mg Fem (LA 2)

®2 BEAEHEUIIEERITY DPPH - FEiE M0

AR T AL )/ min THERE/ % FE 4 AL EF ]/ min TERRE %

PPF 0 78.73 +0. 94" SIF, 270 87.94 +0.94"
SGF, 30 79.63 +0.80" SIF, 300 88.77 +1.00"
SGF, 60 80.34 +0.43" SIF, 330 87.12 +0.75"
SGF, 90 81.49 +1.10 SIF, 360 87.02 +0. 86"
SGF, 120 82.53 +1.18" 0.2 mg/mL V, - 72.24 +0.46'
SDF, 150 83.04 +0.96 0.4 mg/mL V, - 73.50 +0.29"
SDF, 180 83.56 £0.56 0.6 mg/mL V, - 73.64 +0.43!
SIF, 210 85.21 0. 68¢ 0.8 mg/mL V.. - 74.57 +0.28!
SIF, 240 87.97 =0.81" 1.0 mg/mL V, - 75.43 +0.25!

HIR2 ATLIEH Ve FREWRIE Y 0.4 mg/mL i
DPPH - Y% K (73.50 £0.29) % , V. R E 4%
ZEHE N, DPPH - 3 BRGNS 025 5 78 A IR 8k K%
HAG A H ) B B (9 DPPH - 35 BRi& 1%, R 105
AETH AL FE A IR 8 DPPH - JEBR 3Ry (78.73 =

DPPH - VEBRFAACA B3, /P 75 L2 76 4L 240 min
B, DPPH - V5 B3R B &8N E] (87.97 £0.81) % , i
— IR/ M 5 4 TH AL RS [E], DPPH - 15 BR R ANF 2.
EVESE N, HAT REJR A& DPPH - JZARTEME A i 2E,
B K PR ) 22 Ik BB DPPHL - SEBRTRHE ™

0.94)% , B EI44L 120 min B, DPPH - WEFEE 2.3 FMiy A BT AR T O, - FhiER
EXEINE (82.53 £ 1. 18)% , + 48 i A TH 1k Fra( LA 3)
Rx3 BHMEHEECNERERTS O, - BEREFMEMNZI
B i JE LB [A]/min HRE % B b JE LB [A]/ min HBRE/ %
PPF 0 62.60 £0.37° SIF, 270 75.51 +0.33"
SGF, 30 65.71 +0.11" SIF, 300 78.49 +0.24'
SGF, 60 66.37 +0.23" SIF; 330 78.43 +0.27
SGF, 90 67.43 £0.39° SIF, 360 77.69 £0.22!
SGF, 120 68.93 +0. 46" 0.2 mg/mL V, - 58.26 £0.58"
SDF, 150 70.34 £0.40° 0.4 mg/mL V, - 68.93 +0.30°
SDF, 180 70.87 +0.77° 0.6 mg/mL V, - 73.16 +0.58'
SIF, 210 72.74 £0.77" 0.8 mg/mL V, - 75.59 £0.33"
SIF, 240 74.46 +0.30" 1.0 mg/mL V, - 80.55 +0.24'

HE3IAEE MHE V. FREWRERR,
0, - TEBRIEMEDR B EEIN, V., FEWRE N 1.0 mg/mL
B O, - EFREIE(80.55 £0.24) % s fEA BRI 8k I
HAGEHAY 0, - \EBRFESFF T 1.0 mg/mL Vi ;K
AR TE A IR ER 0, - TEBRZE N (62.60 =
0.37)% W% B E L T, 0, - WERRTEHE:
BEIR R SR AL, B £ AL 120 min BF,0, -
THBRFIA(68.93 £0.46) % ; + — 48 i £ THILD)
EMAEEESARE;/MATFAE A 270 min B,
0; - {EMBZKF(75.51 + 0.33)% , 5 0.8 mg/mL
V. 150, - iR (75.59 £0.33) % 1Y, ZHAR
B2E/NH T A TE AL 300 min B, 0, - EBRFEIXE
B, AT ETEAL, 0, - TEBRBFEA R

2.4 FHWir AT AR s - OH FrhE M
SEAGIGU )

HE4 A LLEH: Vo REWE R 0. 6 mg/mL
B, - OH VEBRFEILF] (98. 84 £0.41) % ; KA 4 K
L) A6 A4 BRI 2 - OH 35 BR 3 2 (65. 94 =
0.45)% , B 120 min, - OH {ERRF 2 #E I
F2(72.36 £0.66) % , + —fga i ETHAL B BUE
- OH JEBRZEEFH(78. 64 +0.52) % , b J5 1/ N
P LE— B4R TIE LR - OH JEBR 3, 5
A2 THAK 300 min B - OH V5 RR 3 253 N3 (83. 13 +
0.52) % ,AkZ# A7 /Na i A Ak, - OH T BR F 4
TR & HHEL V(0.6 ~1.0 mg/mL) %} - OH H)1E
BRACR , TEAE IR 8k S A A= AL Y0 - OH I BR
REI#L55
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x4 BRHFEEHLGEERITS - OH FRiEHZIT

B it TH AL BT ]/ min THBREE/ % B it AR E]/min B/ %

PPF 0 65.94 +0.45° SIF, 270 84.74 £0.62'
SGF, 30 65.93 £0.28" SIF, 300 83.13 £0.52)
SGF, 60 69.02 £0.26" SIF; 330 83.73 £0. 64
SGF, 90 70.49 £0.30° SIF, 360 83.79 0. 56
SGF, 120 72.36 +0. 66" 0.2 mg/mL V, - 14.66 0. 16"
SDF, 150 76.36 +0.54° 0.4 mg/mL V, - 36.93 +0.27'
SDF, 180 78.64 +0.52 0.6 mg/mL V, - 08.84 +0.41"
SIF, 210 80.75 £0.72¢ 0.8 mg/mL V, - 99.77 +0.22"
SIF, 240 81.62 +0.53" 1.0 mg/mL V, - 99.80 +0. 16"

2.5 By A AT I A K T4k B ik BR A AL d )
EFHaHm(ILES)

B3R5 FTLUE ), RO AR A4 000 550 /9 S 7k
FRTE 60 C IR 12 ~ 144 h IR HIOLE R B& B
R HOUE (y) SRIRETE (x) 2EERR(y =
0.012 7x - 0. 127 ,R%,; =0.961 6) . FE4EBK W&k &
H A A I A% 0 7 R R AL AN [R] A2 2 Y 41 1 5
B BN AR T AR X T T R A AR
)[R e s =977/ F ) 22 =R K A o7/ B w197/ K i R SR =K ek 2K
T B EEA AR A AL AR A A2k . 4niTE
THER PR 48 h, B THAL 120 min FIP=H1 Al A,

B (0.45 £0.03) BEF(LZE(0.25 £0.01) , i +—
& W (i A= 1H 4k 180 min F1/N7 5 42 1K 4k 360 min N
ArRIFEZ(0.24 £0.01) F1(0.17 £0.01) ; 40
BRI 120 h, RAGAETHILAIFEAERR T Ay (1.46 +
0.03) 5XF R A5 (1.52£0.07) ZERARE BHE
P A IE AL s N 20 0 v BR SR AR R 5 L BT B & 10 4
TR B4 AR 1B 1 A2 T AL 120 min, A5, 24 (0.95 =
0.02), + 48 Na i ETE S T AT # — 25 &
EMHImER A, FESG T AEEIE R TIH
IR FmHAE"

RS BREAFEHELITTEERE ST m B S H 7 R #m

PRABA R Aso,

R
12 h 24 h 36 h 48 h 60 h

84 h 96 h 108 h 120 h 132 h 144 h

CK  0.13+0.02" 0.28=0.04* 0.35+0.08" 0.45=0.03 0.5 £0.04* 0.59+0.05° 0.830.02* 1.03+0.04" 1.2920.05° 1.2 #0.07* 1.68+0.04* 1.67 +0.08"
PPF  0.08 +0.01" 0.22+0.06" 0.29 +0.01" 0.42+0.03" 0.53 +0.02* 0.58+0.02" 0.73 +0.02" 0.98+0.08" 1.17 £0.01" 1.46+0.08" 1.59 +0.02" 1.59 +0.04°
SGF; 006 £0.01" 0.10£0.01° 0.17 £0.01° 0.27 +0.01° 0.43 20.01" 0.54 +0.01" 0.720.01" 0.85£0.01° 1.04+0.2° 1.34=0.03" 1.52+0.01° 1.55 0.03"
SGF,  0.06 £0.01° 0.09 20.01°! 0.16 £0.01°' 0.26 +0.01! 0.40 £0.01° 0.53 +0.01" 0.66+0.01° 0.78 £0.04" 0.97 +0.01' 1.24 £0.06° 1.45 +0.04" 1.46 £0.03°
SGF;  0.05 £0.01° 0.07 +0.01¢ 0.15+0.01 0.25+0.01° 0.38 +0.01° 0.47 £0.01° 0.64+0.01° 0.76+0.01¢ 0.85+0.02¢ 1.14+0.03¢ 1.32 +0.05° 1.38 +0.01°
SGFy  0.04 +0.01¢ 0.07 £0.01¢ 0.14 +0.01% 0.25+0.01° 0.34+0.01 0.4 £0.01° 0.61 +0.01* 0.63 £0.03° 0.78 +0.03" 0.95+0.02° 1.25+0.04' 1.29 +0.04°
SDF;  0.04+0.01" 0.07 £0.01¢ 0.13+0.01° 0.25+0.01° 0.30 +0.02° 0.41 £0.01¢ 0.52+0.01° 0.55+0.03" 0.66+0.03¢ 0.80+0.03" 1.11 +0.03¢ 1.16+0.02f
SDF,  0.03+0.01" 0.06+0.01¢ 0.13 +0.01°7 0.24 +0.01¢ 0.25+0.01" 0.36+0.01° 0.46+0.01" 0.49 +0.03¢ 0.57 +0.02" 0.72 +0.04¢ 0.91 +0.03" 1.01 +0.04¢
SIF;  0.03+0.01" 0.06+0.01¢ 0.11 +0.01% 0.23 +0.02° 0.24+0.01' 0.32+0.01" 0.34 +0.03¢ 0.46+0.03¢ 0.50+0.02' 0.64 +0.02" 0.81 +0.03' 0.82 +0.02"
SIF,  0.03+0.01" 0.06+0.01 0.11 +0.01# 0.20+0.01" 0.21 +0.01# 0.29 +0.018 0.28 +0.02" 0.40 £0.02" 0.42+0.0U 0.52+0.05' 0.61 +0.03 0.66 +0.05'
SIF;  0.03+0.01% 0.07 £0.01¢ 0.09+0.01" 0.20+0.01" 0.18 +0.01# 0.26+0.0I' 0.22+0.02' 0.33+0.01' 0.35+0.03" 0.26+0.08' 0.45+0.04" 0.47 £0.04/
SIF,  0.03+0.01" 0.06+0.01¢ 0.08 +0.01" 0.18 +0.01% 0.15+0.01" 0.22+0.0 0.17 +0.02' 0.21 £0.02 0.29 +0.02' 0.19 +0.03" 0.27 +0.04' 0.32 +0.04"
SIFs  0.03+0.01 0.05+0.01° 0.07 +0.01" 0.18 £0.0% 0.13 +0.01" 0.20 0.0 0.13 +0.01* 0.15=0.02% 0.24 £0.02™ 0.15+0.02" 0.17 £0.02™ 0.27 +0.04*
SIFs  0.03+0.01¢ 0.04=0.01° 0.07 +0.01' 0.17 +0.01% 0.13 +0.01" 0.18£0.01* 0.14+0.01% 0.140.01* 0.16£0.02" 0.11 +0.08' 0.15+0.01™ 0.22 +0.03'

U - CK LR ; A [Al/NE F R FoR [R5 18] LA R A B3 22 5% (p <0.05) M RVNE T8 2R RS A LR B B & 2 5%

(p>0.05), F .
2.6 B4k AR AE Ak T8 4K B AT A A A )
k8 Yok (LA 6)

3 6 vl LLFE H, 75 AT A Bt & L R i
YERI LA/ N7 A TH 4k 300 ~ 330 min {4 7= 4 PR 375
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