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Abstract

In order to explore the possibility of peony seed meal peptides as antioxidant functional food com-
ponents, this study optimized the preparation process of peony seed meal antioxidant peptides
with peony seed meal protein as raw materials. Firstly, the hydrolysis degree (DH) and the free
radical scavenging rate of 1,1-diphenyl-2-nitrophenylhydrazine (DPPH) were used as indexes, and
the effects of hydrolysis temperature, time, enzyme concentration, pH and substrate concentration
on the degree of proteolysis and antioxidant activity of peony seed meal were determined by sin-
gle factor test. On this basis, Lo(34) orthogonal test with four factors and three levels was used to
optimize the optimal preparation process of antioxidant peptides. The results were as follows: en-
zymatic hydrolysis time 2 h, pH 9.5, enzymatic hydrolysis temperature 60°C, substrate concentra-
tion 10%, enzyme concentration 1.3%. Then, the peony seed meal polypeptide was simulated for
digestion in vitro to explore the effect of digestion on its antioxidant activity. It was found that the
scavenging capacity of 2,2'-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium (ABTS*) was
not significantly different, the scavenging rate of superoxide anion (0; ) radical and reducing pow-

er were increased by 13.40 and 14.79%, respectively, indicating that the antioxidant functional
peptide of peony seed meal could not be damaged by gastrointestinal digestion. This study pro-
vides theoretical support for the application of peony seed meal peptides in food system.
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HAT, XX Rl %4, EIR M E s, DhREVERUS M AR TC A A TE 2y, HEPHFPRK
fit e e e 2 IR AR SR AT FU D, BRI, ASCE I NIE DPPH 5 KR A0 DH 44 PHFFRA R T 200k
TIRTC . BEJERALIIAT R 22 IR HEAT PR AMEII AL, DN AN TR 5 22 BB R AR Atk s DAVPAt Bt At
FESPUEALRE T RIENT . AR FOT A T R PR BIR AT T i, Db 78 IR BIR AR 2%

2. MMEFHE
2.1. MRS

FEPRRFRIE B LR A BT S R P ARG IR A ] s B AR50 U/mg, &R, W4EEE

P ARG IRAR); ¥R ARG Umg, &M%, HHEGEEMEAREGRAR); AJNEAB100 Umg,

ik, VEAEE ARG R A ) KRR A EF(200 Umg, 5%, WAEEEMHEABRAR), §E

Al BB, £E Sigma AR, AEMAM. HIR. 1L,1- SR 25 DR . LK EE.

AT =R, AR BERR. BREER . BRIREM . —H R A =S ke, 258 F L 2
HIRA T,

2.2. FENHFRE

R IR KR (HH-2, SIxXEMIEEEIRE)): G RRETHPHS-25, WL ELCE & AR
AA)); BT RF(BSA3202S-CW, HERFEDFER]Z 5 M A F]); EAMPOEETHUV-1700, HA BEA ),
BRI VKA (907, EEFEB /R AT HAERETHEIL(Lab-1A-50E, JbRU#EERR]); /Y E
FUTG16G, HIRIUARIFAAUEAIRAR); & N ONL(KH20R, 1R ISR EAE AR A A).

2.3. REH5E

2.3.1. HAFFHRERRN

PEHUGFH I E R, SREES AN 7]00EFE TR R MBS BAEITER: BB 1:10 (m/v)#
100 g HEFHFH 54K S, HEHEA), 4 0.05 M NaOH VW pH £ 9.5, 1 100 W H AR
3.5h, MAEIRGEHRFEANERE, K5 8000 r/min B0 10 min, Y EiEH, 1/ 0.05 M HCL i E
JEW pH & 3.6, 8000 r/min &5.0> 10 min, YW, BIUEAGH TR, —20°CoKMEARH .

2.3.2. BEEOENIFE

W 1 R, AEHIAREE A ANE FBE . PR R R AR R 1 B E 25 B Ol B AR AR 1T T R AL
FEAFFAREAT B 06, H b R 0 80N 0.5%, IR 1%, DL DH Al DPPH H H12ETE R F N 4RR,
I L T A WAL PR AR R R

Table 1. Optimum enzymatic hydrolysis conditions for different proteases

# 1. TRERBHNREEEEM

EAa]ZuES BIE(C) pH
Rk 2 55 8.0
ARINE 55 7.0
ik B 45 7.0
g 2 11 il 50 8.0
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2.3.3. BEFERE

1) BAARIST TR P RF R B 1 7 A P A0 S8 A P PR 52

& 2 BHR EE 1:10 (m/v), 55 pH £ 8.0, I 0.5%FIB8 2 (A, 76 45°Co IR 1. 1.5, 2. 2.5,
3 f13.5h. UL DH M1 DPPH H HEERRZFNTEIR, € SR i 8 .

2) A pH XA PHFFR B 1 /K FE R S A 1 ()t

e BHR L 1:10 (m/v), 23 51T pH £ 7.04 8.0 9.0 10.0. 11.0 A1 12.0, A0 0.5% K08 M 2K 1
£ 45°CHiEf# 2.5 h. UL DH A1 DPPH H HIEIE R N8R, C SR pHe.

3) B AR BT PR RE RO B 1 K A P AR T SR 1 R 56

i sE BHR EE 1:10 (m/v), 35 pH % 8.0, I 0.5%f M5 ARE, 73 7I7E 45C. 50°C. 55°C. 60°C.
65°CHl 70°CHgfi# 2.5 ho UL DH F1 DPPH H HHIEIEBR e N Tabr, e S ERGMARIR .

4) AR JECADIIA FEE o L PHAT R 2 1 7K B AN 8 A P 1 1K

S AAERNREE 1:104 1:15. 1:20. 1:25. 1:30 1 1:35 (m/v) &, P35 pH £ 8.0, M 0.5%188 1% & A
filf, 1% 45°CHEM# 2.5 ho UL DH 1 DPPH [ HAEEBRZ 48 R, i€ i R AR IR A IR B

5) TR S A PR R B K AR R A S A 1 R

e BRI EE 1:10 (m/v), T pH £ 8.0, AN 0.5% 1.0%. 1.5%- 2.0%. 2.5%K% 3.0%HI01E
EEEE, 4> HIAE 45 CHERE 2.5 h. UL DH A1 DPPH [ Hi3Ei5 B2 T84, € B AERRRE .

2.3.4. IKIEEME
AL FHFF R R S ERG RS AR 2 tEBE S H RS B, BT LR A pH-State V2500 5E 41 PHAF R 22 JiK

KR8], WA XD)FRHAT .

BN,

DH(%) - ahMp

x100 (1)

10pH—pKa
R FSTICIE)
298-T

pKa=78+——
298x T

Xt Ny——NaOH HF WK E (M);
B——NAOH # ¥ iH FE AT (mL);
Mp—— R BB R & & (g):
h——1% g JRA) KB ) =2 B /R £ (7.84 mMol/g).

2.3.5. DPPH HHE B R EIRRHMIE

FC I B 0.2% L FHFFRA 22 BRVA W, FEFREL 0.04 g ) DPPH, MIAT/KZEE, F 100 mL (& &
HEZE, K15 0.1 mMol/L ) DPPH 7, HX 2 mL FiRFEFIE R S5 AFH 0.1 mMol/LDPPH ¥ W 78 4>
VAT, FEIRRN 30 min, Ff VRS ] HEE IR BN, TE 517 nm A0 E P R OGAE il
A ¥ 2 mL B S SR B TKIREHAME AT BH, HPOEHEICH 4;; %% 2 mL DPPH E S

SRR 2B T RKIRE Y EME N IRA, L4 mL /K AEEE, WEBEEN 40 WARQ) T REAT
.
. 4, -4,
DPPH H L5 R (%) =| 1- y L 1%100% )
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2.3.6 IEXRE

WREER pH 4, BEMRIRRE, YRR R N IE ARG MR 3, AR o R 3 R0 3075 (1 e i
Z Ay A HE 3 AKT, WRIGAEFR Ny DPPH- H HJEE R, LA B AL FHFF R 1 1 4 5T AT M R
iR R & 26t 32 2 B N IESCIRIE R R KK

Table 2. Levels of experimental factors for preparation of antioxidant active peptides by enzy-
matic hydrolysis of peony seed meal protein

2. B FHTHRE AR ERE BRI E RKF R

S
K A B c D
IREECC) pH JEEADIR L (%) B (%)
1 50 8.5 0.8 13
2 55 9.0 1.0 1.5
3 60 9.5 1.2 1.7

2.3.7. {FESMERLE BFIETHL

XFTASL B B T - R RS AL, TR PHRR 2 k(3% W/V) I 1 M HCL ¥ pH 1E
REFLE 2.0, IO B EEEE(4% m/v), 37CHEE 2 /M. K 0.9 mM NaHCO; & 1) pH HIH T2 5.3, 3F
¥4 1.0 M NaOH ¥ ) pH {112 7.5, IIAREE FIEH(4% m/v), G, 37CRIL2h, ZibM. &
10 min J5, KHEEPILL 9000 r/min B5.0 15 7380 ¥ HIEWRAT IFAE-20CHA B, RISIHAE FIHL PRI
Z k.

2.3.8. FIMAFIEENE

P IR OE SR B IR A5 ) e A0 2% A 1) 2% 1 2 K2R AT DA R AR At i 5 [ 197

1) AU BT (07) [ 2 i M 2 i

FREL— & & AL PHFFRA B AR 2 K, BL 0.5% N AR KRR 52, 3 2E R VR FE AR IR BA 0.5%3A% B2 16 82 3t
B, BOH R 8 A SR R P AR 22 IRV 43 T ERA R X 4 sl S5 3R BE R0 P (O A 22 RV VR, NN 5 miL
WEEH 0.05 mol/L Tris-HCl i, 25°CEIRE/KIE 20 min, BEJS 707 1 mL ©fE 25°CHIEIRKIH
B TR 20 min FIAEA 3 mmol/L [ARIR =Iia i, IRAIISIGTE 25°C FREMIR L 5 min, K455
SEEPAIN 1 mL R FEN 10 mol/L ) HCl ¥ 26 1B [ B, T+ 320 nm A0 E ROGEE, =% E 20 DRI AR 1) 2508
KAREFEM, BN RSN E =X WEATE AKX T

03 1 LR (%) = AOA‘OAI x100% 3)

KA

Ay ——FEA2HAE 5 min I (OGIE 5 R AE 0 min B RIBOGE 2 %

A——23FAHAE 5 min B ROGE S 2 A AAE 0 min B FIROGE 2 %,

2) ABTS" H i 23 B 2 1 I g 056

%2% Xican Li % N[20]0I8F A /74, B 7.4 mmol/L 0.2 mL ] ABTS VA 5 2.6 mmol/L 0.2 mL [{]
Ko, O VTR &> £ 25 HVU A Jo 0 RIS 0 5640 N S8 12 h, 2 J5 H pH 9.4 BERR 2 22 R BTG K 21
CERRE, HILTE 734 nm AEFIEOBIE N 0.7 £0.02, %AW ABTS TAEW, 4 CHEFE.
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FREUAE & A4 PHFFRABEAR 2 K, FLHIA L 0.025% MIRARIR I, IRFERAE N 0.025%15% 38 1) 8 KT
BEEE RV o TR 0.8 mL A RVAWE T8, A 3.2 mL ABTS' TAEW, BH%IRSGEEER
NG RN 6 min, JRNVEEHEE 734 nm A E [ NI IR IEEIE N A LATGIK ZREREFEE NS A
PP AAL LN 4,, AR ZEERNSHIHE . ABTS A HIEE R BT E AT

Amwgmgﬁﬁgww{pgqnm% @)
i

A——T/KZEE + ABTS (I GAE 5

A——FERI + ABTS HITOGAE .

3) &SR I E

2 s A 21| B ST PR U B AT PHFFRA B 22 0K, FCAI R L 0.05% M S fIRHR B2, R FEEAA 52 LA
0.5%H 1) 8 ZH AR FEBR FE VAo 0 I HERWEN 1 mL R FES AWM 2.5 mL, pH {4 6.6, 0.2 mol/L
(IBERR 22 AN 2.5 mL, 1%KL Ks[Fe(CN)o iAW, VRAJJEAE 50°C T 20 min, AEE=REE, M
AN 2.5 mL, 10%KREH TCA R AL LN . F EIR FTfS¥ 3000 r/min &0 10 min, 2.5 mL 7%
W, MO 2.5 mL 4K A1 0.5 mL, 1 mg/mL FeCly, R21J5, =M 10 min, 7E 700 nm AbJ 2 HK 6
B o TR GAB BR R B 4 PHAF A BGAR 2 JIK AL JiR 776058 o

2.3.9. BIESH
PiA B E R =K. KM ORIGIN 2021 Fff A B A, 45 RUSTIME £ PR,

3. REERS O
3.1. HFHFHREORRE OMiGE

AN A BGLE & B B AR BT, WL PHRRI & B K AR (SR DPPH H SRR 1
FiRe AR4E N ERREE 45 RrT & i ik 85 A . R ARg . AR ARR A R I DY R
JE AR B AL PR 2 k6 DPPH H B TE BR R E 77108 40%. 41%- 32%H01 26.2%; M 148 AR,
PR A AR BN A 82 B L PHRFRT B 1 /K B2 (DH) BB 20518 24.3%8.45%+6.5% K11 8.78%
X RAVEAERY],  FIBE B A b 2 RS Y 2 0 DPPH. B I B ITE BRAEAHZ AR, 4t
BT 2 BT A PR R B K AR B (DH) s i K, Hoe KT HE =FE ARG, TR T A & AR
HE AL s AN, BT AN [ B 1 B A I 1R 7 22 K 1 R0 25 (R 5 R AN [, sl B 1 Tl Bl )5 T 75
4L PHEF RN 22 Ik DPPH [ HJE 15 B2 BE 0 MK (DH) B B s 22]. BRI, A sk Bt ook FH Bk 2k 1 Mg £
N FERFR 2 B BRI, JEIE I B R S IE AR I A A AR UL T P R R AR T2

3.2. BARRBER

3.2.1. ERfERTEISTEEHFHAZ X DH & DPPH KR

Pt g B 1D A PR R 22 Ik ) DPPH [ LS B A DH IS2maan € 2 iR . BEE B E N 1 h 1
KF] 2 h, DPPH H 3 R 2 Bl M 32.89%35 K 2] 50.78%, 2 h LU BEE I W 455, DPPH H %
THRRGS TR, XTTREEFE N HA DPPH H H S FRIE MM K B AR [22]. [FIFERD, B B
FHEIA 1 h #K3) 2.5 h, $HSHFFIZ KK DH M 4.4%38 K5 6.4%, 2.5 h LUSHFPFFIZ KK DH T
PR, X REAR T EEMERT RIA S 2.5 h, BERUKPICE RN, SEAKME[23]. 45 BRTiR, TELRIIE
AR 7= 470 2L 4% B oo PRI B LA T M ) T BT 45 28 BSOS, S R AR I 1] 2 b A D9 B A L P KPR 22 I ) e d B )
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Figure 1. Effects of protease types on DH and DPPH of polypeptide solu-
tion of peony seed meal

1. EEBEEMEX %A DH & DPPH HIFZNE

—— DPPHIT LhIEF R % /%
—A— DH/%

DPPHE HEHEIERRZR /%

25 . L : . 2.0
1.0 1.5 2.0 2.5 3.0 3.5

B it (6] /h
Figure 2. Effects of enzymatic hydrolysis time on DH and DPPH of poly-
peptide solution of peony seed meal

2. BEAEETEIXT % AKkE) DH & DPPH HISAE

3.2.2. pH 34 AFFHZ Bk DH & DPPH KIS0

pH XA PHEFHI 2 iK1 DPPH & H LTS 52 A0 DH RS2 & 3 fis. 4R, B pH M 7 86K3 9,
DPPH H HZEEEFRR R M 32.57%H K F 56.57%, 24 pH A LLIEKIAE] 12, DPPH H HEIEHRZE M 56.57%
FEARE] 30.17%. [RIFER, BEE pH EM 7 BEK2] 11, HPHFR 2 IRI7KIREE M 4.1%38 K3 8.78%, pH
AT 11 FHPHFZ KK T . DPPH [ iFEiE R E M DH 128 LA EE Y], pH Eid
e B AR AR 2 o} PR 22 JK PR A AR Je 2 T . — 5 THIX AT R BRI my SO IR pHL (AR T 06
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PEEE IR IR 5 2SR 25 40, A T RESE A B PE 28 RIS MEAL S [24]. 53— 5T = i pH {E & (E 4L FHFF
FHZ KA PE[25]. FTLL, N T ARUEBEAR =) B B s bt s s 1, &% pH = 9 ERBEM4HL PRI 2 11K
K& pH 1H..

DPPH B HH ZETE R 2 /%
A ~ o
3 & Z

o
(52l

30 |

25 1 1 1 1

pH{

Figure 3. Effects of enzymatic pH on DH and DPPH of polypeptide solu-
tion of peony seed meal

[ 3. pH 1%} % fkAY DH & DPPH OS2

3.2.3. ERRRIEEXTH AL DH & DPPH K50

ity PR, B A FEAT R 2 IR DPPH [ 13835 BR A DH M2t 4 fros. hEIa4s, BE 5 B
FEM 45°CHEK 3] 55°C, DPPH [ tHIETE R RS M 49.24% 1 K 5] 62.72%, 4 iR 16 FF 4k 848 KA 3] 70°C,
DPPH [ FHFETE FR 2 62.72%F1K 2 49.97%, 1X AT GE 2 R Ayl B 5k i (ol 1 B 3 i A8 P 0t 17 [RIRE Y
BRI TE 45°C~55°C, SEPHFFRIZ IRBIK R JE N 5. 7% K2 6.47%, SR 5 N FRIKE] 5.81%. BRI
FEILF] 65°CHY, KIREEIERIRA, 7N 9.07, HAE 65CIaaT Fha. Bk £ K= Mt E 5
HL AR T RE 2 5 [ R 2R S B 261k ) B SR IOV, X FT R FETE 45°C~55°CIX— X [Al Y, DPPH [ 14
TERRR SRR AR ARG 2 R R [25]. Rk, %88 55 CHE N MREL PR 2 Bk B BaE R

3.2.4. [RHREXTH AL DH & DPPH K50

JEE MR KPR FFRA 22 K DPPH [ FH 5 BR A DH [SEmaan 1€ 5 iR BEARIEE M 0.5%3
K3 1%, DPPH HHEFERFEMEE M 51.53%EKH] 64.14%, MIRVNIKRFERLEIEK 2] 1.5%, DPPH H
HETEFR 2 64.14%281% T [ 2 59.34%. XK IRMIREEN 1%, HEPHFFFIZ2 K0 DPPH H HH2EE
BRI RN 64.14%, HAREMPAMIEME. SRR, FEERIIKEM 0.5%8 K E] 0.75%, 4 FHFHI
Z JIKI) DH M 5.79%38K 3 6.89%, MJRVDIRFEIREEIGK B 1.5%, FEFHAFRI 2 BRI7K AR EE AN 6.89%FEAIK
F) 4.8%. XKW, HIRMIKREN 0.75%0F, HLPHFHI 2 BRI K AR 5N 6.89%. 4IP3 K 21
it 1%J5, DPPH H HIIEMRRAVKMEY 2 N EBHA . Xl it b TIRKREL S, SEURMARER Y
WREAR[26]. 28 BRI, AT RAIE B 0B 0 Tk v i RN K AR e, IR BRI IIR I 1% B
FEFHFFRA 22 K 1) B0 IR AR
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FHfAILE / °C
Figure 4. Effects of enzymatic hydrolysis temperature on DH and DPPH
of polypeptide solution of peony seed meal

& 4. BSRERE X% AKA DH & DPPH BY$200

DPPHE HFEIERRZR /%

—&— DPPHIT tH AL FRE /%
—A— DH/%

DH/%

DPPHH HHE:E R /%

40 I 1 1 1 I
0.6 0.8 1.0 1.2 1.4

JEEMIAEE /%
Figure 5. Effects of enzymatic hydrolysis concentration of substrate on DH

and DPPH of polypeptide solution of peony seed meal
Bl 5. R¥IREXT%AKAY DH & DPPH HYFZA0

3.2.5. B E ST HAIFHEZ R DH & DPPH B0

BV J3 o bt PHAF A 22 JIK ) DPPH. [ 3 i B3 2 A0 DH (B2 4 6 Flios . BEE BRI A 0.5%18 K 3]
1.5%, DPPH [ H34i5 M B M 49.74%H K 5] 86.53%. MMk B4k S48 K 5 3%, DPPH [ fH%
THEBRZEIN 86.53%FMKE] 34.02%. XK, MUEHKREEN 1.5%K, HPHFRZIKRPTa b mm . Xaf
REAE RN 5> B DPPH [ FH RIS B M i IR BRIk i 0Bk B TRk AR T, R 26 Tia k. S ULlRIRT,
BEE BRI 0.5%IG K 2] 2.0%, HEPHFFIZ K BIKARBEM 5.68%I8KH 6.71%, 2 Ja/KMFEET 4.
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RATRER PRI R 2, Q2K RYIKIEES, BT UV IRER 2 BRI K AR B AT B A2 fe . AL, 3%
¥ 1.5% BRI AT R 22 B A el B P

DPPHE HHEIBERZ /%

30 L L L L 74.0
0.5 1.0 1.5 2.0 2.5 3.0

RS2 /%

Figure 6. Effects of enzymatic hydrolysis concentration of enzyme on DH
and DPPH of polypeptide solution of peony seed meal

& 6. BEKRE X% Rk DH X DPPH RSN

3.3. HAFHERBBR I ZEXRBER

HIZE 3 R, 2% AL 0N MR AP RA 2 1 ] % S P MR 8 1 52 A K 81 /N R DA AR
JEMIREZ I EAN pH. I ZE 0T, 852 1 DUBIER IS &9 DICoAsBs. T LA AL R i3 26 A 9 -
BEMPLE 60°C, AW pH E 9.5, JRWIKIZ 1.0%, BEIKEE 1.3%0, BRRALPIRFAL 8 1 ) o 1O DA AT 1
fik%f DPPH H HIZEJHER A, PUEbiETEss. JRERIET, 2547 3 JOHTRAERE:, S0 uE(E 5 WlE
WIRZEAE SCVFIRE 5% W, U2 R 5 B vl 5e

Table 3. Orthogonal test results of preparation of antioxidant peptides from peony seed meal

3. RIS E M E N S IIERREER

HEE(C) pH JEAIIA FEE (%) T JEE (%) H H AT BR (%)
1 1(50°C) 1(8.5) 1 (0.8%) 1(1.3%) 82.21
2 1 2(9.0) 2 (1.0%) 2 (1.5%) 86.60
3 1 3(9.5) 3 (1.2%) 3 (1.7%) 32.04
4 2(55°C) 1 2 3 60.97
5 2 2 3 1 34.15
6 2 3 1 2 82.67
7 3(60°C) 1 3 2 76.21
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HE 5

Continued
8 3 2 1 3 58.66
9 3 3 2 1 88.45
K1 200.85 219.39 223.54 204.81
K2 177.79 179.41 236.02 245.48
K3 223.32 203.16 142.40 151.67
ki 66.95 73.13 74.51 68.27 T =643.78
k2 59.26 59.80 78.67 81.83
k3 74.44 67.72 47.47 50.56
R 15.18 13.33 31.20 31.27
KIE& £~ DCAB
A & % AF D,C,A3B;

3.4. BEHLERTRH A S BB S

PP Z o6 O; B S BRI & 7 Fios o 1 55 W, BB PR BT A E PR IR 1k 2 A
0.5%3 K F 3.5%, HFHFFHZINT O, B HZERITHIRZE M 46.94% MK 3 87.76%, 4t FHFFAPTE L TEVE
JIRFR R P AR 18K B 4.0%, AEFHFFRI Z IR OF B RIS B R AL . S R AME L B ipiE WAL
HPHFR Z IR0 O, H HEEREBR R BT, BREB SHETRL, EAEREN 3.5%0 4 96.52%,
EEVHALRTHG N 1 13.40%
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—m— P (JEALET)
—o— JHILJE

[=3
=1
T

0" EHHEERE (%9
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Figure 7. Effect of antioxidant polypeptide on O, clearance

B 7. MENZIRERT O, BB

H PP 2 BT ABTS H B35 5 BR AR B 1 8 T o BEEHFHATFFAHTEAL IS MK I3 B A 0.025%
HWRE]0.1%, HFHFFRIZ AT ABTS H HEERE R 46.94%8 K 5] 97.23%, HHFHAFRIPUE LTS
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K

IR ERIAR B Ak B 1 K 3 0.2%, HEPHFFRI 22 I ABTS' B B3 5 R 3R I A AR . 0 RIS 8 JiE T 1
J5 s HPHRRI 2 K ABTS' B AL 103 B WA B A2 1
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Figure 8. Effect of antioxidant polypeptide on ABTS" clearance
B 8. MENZIIRET ABTS BIERRRAFZAT

FEPRFAA 22 B SR R0 E 25 R A0 1A 9 B, BE A HEPHRF A UGS VR R A EE AN 0.5% 38 K511 4.0%,
FHEPHFFRA 22 105 R U B S L S5 R RO (LA 0.25 S5 E 0780 4L FHFFIA 2 IR 3.5%I0, Jt
EJE A9 0.76, WEEHIEINE] 4.0%KF, IR EA ETHEIFANIR . @l RSN E i E s, T
FEAAZ2 IR IR JR ) B35 520, BORIa A 5 THAL AT BL, (BAEMREE DN 3.5%I 79 0.88, LLIHALHTHEIN T 14.79%.

Lo
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Figure 9. Effect of antioxidant polypeptide on reducing power

Bl 9. MEMNZIIREXE R IEIF

RIGLE R TR, HPHFZ IR A BRI PUA T, TEIREN 3.5%MIEHE, O; HHEEMERRF M
LR 155 R 87.76% 1 0.76. 4iKIE N 0.1%8F, ABTS'HHEMITERZE N 97.23%. SMk2E b E A
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HE 5

R RE AR AR AT VAL PR Z IR B, ABTS™ B B ZEROTE IR ILTT 7 42.77%. [FINF, LLERESSREN, 4
FHFFARIIUEA IR AT Lo B A 4R T, B ABTSERREEI A R 2048, O, H HFEIERRFEM
WIR S SR KRR BT A A B iiE AR AR 2 Ik TR R N T RN T
HHAE N K 55 5 2 A& PURMEVE R FUKVE QIR SCRE S IR [27]. HLX, AT v &t B
BB AR A AL S, 2 REE LR EIR IR AR Y R AR, AT B e T TR REN[28]. XS
M o 2R K P A R 45 SRR 16] [29]

4. g

ASCCAEPHRFROR L, A B B BB AR K R I, AL PERER B AT R AR S B 2
fik. UL DH F1 DPPH 5 K 5 MR R, 78 AR 2RI A U K 3 = /K°F Lo(3H)IEA i IG fIERE b, 75 B 44t
FEFFRIPT AR I B R B2 A BRIR S 1.30%, ¥4 pH {H 9.5, BEMNE] 2 h, JEYIKRIE 1%L iR
£ 60°C. ZHFHFRIPUEMRZ ARSMERL B G, RKIE: ABTSTERRAE A HEZRS, 0, |
H 7 B R S5 0 40 v T 13.40%F0 14.79% o 4 PHFFFAFI BT A A 3R T P RS2 B T 4> T PR 2L
TR E IR B BT . AW TN HFPR B0 RO F SR AL T BRI SR

EL£mAB
i % 7 B e AT S TR H (20190202023) .
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