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Isolation, purification and activity of Antioxidant Peptide
from salted Egg White
ABSTRACT

In this paper, Salted Duck Egg white was pretreated and desalted by
isoelectric point method, and then the enzyme hydrolysate with good
antioxidant activity was prepared by double enzyme hydrolysis of salted
egg white, which was further separated and purified by ultrafiltration and
dextran LH-20. The antioxidant peptides of egg white were studied by in
vitro antioxidant experiment and cell experiment, and the following
conclusions were obtained.

1. Optimization of preparation technology of salted egg white. The
salted egg white was desalted by isoelectric point, and five common
proteases were selected, including flavor enzyme, trypsin, neutral
protease, alkaline protease and papain. Taking the DPPH clearance rate of
the enzymatic hydrolysate as the primary evaluation standard and the DH
value as the reference index, it was found that alkaline protease and
papain were the best in enzymatic hydrolysis, so they were selected as the
candidate enzymes for double enzymatic hydrolysis. The effects of
substrate concentration, enzymatic hydrolysis temperature, enzymatic
hydrolysis time, pH value and enzyme addition on DPPH scavenging
ability and hydrolysis degree (DH) in egg white enzymatic hydrolysate
were systematically discussed. Through the combination of single factor
experiment and orthogonal experiment, the optimal process conditions for
alkaline protease enzymatic hydrolysis of salted egg white were
determined as follows: substrate concentration 5%, enzyme addition 8%,
pH 9.0, enzymatic hydrolysis temperature 55 °‘C . The enzymatic
hydrolysis process lasted 6 hours. At this time, the DPPH scavenging rate
can reach 90.27 & 0.52%; the best optimization process of papain is 5%
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substrate concentration, 8% enzyme addition, 8.0 pH, 50 ‘C enzymatic
hydrolysis time 6 h, and the DPPH radical scavenging rate can reach
88.21 & 0.95%. Then the enzyme hydrolysate with better antioxidant

effect was prepared by using the method of double enzyme combination
to explore the sequence, time and ratio of adding enzyme. The double
enzyme hydrolysis process was as follows: alkaline protease was added
for 4 h, then papain was added for 2 h. The addition ratio of the two
enzymes is: alkaline protease: papain = 1:1, that is, the amount of alkaline
protease and papain is 4%. At this time, the scavenging rate of DPPH
radical can reach 95.65 =0.71%.

2. Furthermore, the antioxidant activity of the isolated and purified
components was analyzed by ultrafiltration and dextran LH-20 gel
separation and purification, and the antioxidant peptides were screened by
DPPH, ABTS+ and PTIO. When the concentration is lug/mL~1mg/mL,
the higher the concentration, the stronger the antioxidant capacity,
showing a certain dose-effect relationship. Among the four components
obtained by ultrafiltration, F4, which is less than the molecular weight of
3kda, has the best antioxidant activity, and the scavenging ability of F4 is
due to other components. F4 is in the experimental range, the scavenging
rate of DPPH is 65.69 +1.35% and the scavenging rate of ABTS + is
96.11 £2.26%. The clearance rate of PTIO was 61.67 £1.65%. Among the
four components separated by dextran gel LH-20, the increase of the
concentration of F4-3 will lead to an increase in DPPH, ABTS+ and
PTIO scavenging ability. The clearance rates of DPPH, ABTS+ and PTIO
in lug/mL~1mg/mL were 72.19 +1.58%, 98.56 +2.62% and 78.85
+2.01%, respectively. F4-3 showed good antioxidant activity in the
detection of three antioxidant indexes, so F4-3 with the best antioxidant

capacity was selected as the research object to continue the next step of
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cell experiment.

3. The components of antioxidant peptides in salted egg white were
studied by cell experiment. Through the establishment of an experimental
model of oxidative stress injury in L929 fibroblasts induced by H>O,, the
protective effects of eight components extracted from L1929 fibroblasts on
the damaged cells were studied. The experimental data showed that in the
concentration range of 100-500 p g / mL, egg white peptide neither
promoted nor inhibited the growth of undamaged 1929 cells. In this
experiment, 400 umol / L H,O» concentration was selected, and the cell
survival rate was 52.71 +1.3%. In order to induce oxidative damage in
1929 cells, a reliable oxidative stress injury model was constructed. After
pretreatment with F4-3 component, the survival rate of L929 oxidative
damaged cells was increased from 81.45 +£2.12% to 91.32 £1.43%. This
component showed a protective effect on oxidative damaged cells.
Furthermore, the oxidative stress reaction was studied by DCFH
fluorescence probe, living death kit and mitochondrial membrane
potential kit. The results showed that pretreatment with F4-3 component
at the concentration of 500 p g / mL could effectively protect the cells and
improve the cell survival rate. Therefore, the F4-3 group was divided into
the best antioxidant peptides in the experimental group.

KEYWORDS: Egg white polypeptide, Enzymatic hydrolysis, Antioxidant,
L929 cells, Oxidative damage
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LR VAL T A IR BT IS, R B ) DPPH A1 ABTS H HI £
BRBeST, TEAERFAE YIRS 32 FA AR B DA KOO Bt & W v I G R Tl 5 30 A 3
FOTTHRIEAE R SRNTHEMLL, HAME IR REVEN AR &
JSCAR R v 1 SIS SR R R

A SE 7 W0 40 P SR LA T 1 VR LR, RMIE AR F AT AN
Hu R AN 5835 525 5 A M Th REAE DS I SR Ba s A . LeeXF I, {30 XU 2 1 Wigdk
A7 B AARAS 30 1R B REE 7K AR 7 v W 240 B v T 22 W R (2 4 IR 7 A P o A
FI, Rl B 8 22 T At 4 30 110 Bl A O BT S I PRI VRO, T JE 45 e Ty
AL T FET L AR TS T I Hep G240 MU ft A B2, A5 FH F) 2 Bl 12 2 1 il oxof X8
HIEEA AT TR E, SRR, M1 s 78> T 1kDa ) B g
Pirh e T B YRR RS o X R IE S RE A R I S Ak AT He
PG2 20 i P 5 R (R PR AR A, AT A 280 77 47 4 i 9 52 8 A I I s e 1) 454
F, b — B RH Ak T R SR fik R (0 20 B R T AR . g A SRR L
TAE G IRIME o ATiE R AR 20 i 3 SRS H @ (N 25 6 R G4 S o
AT RS, BRI BT A A S PRI — PP e 77 7
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1.5 BRESAFEREMEAL
15.1 HEEMEA

EHIE, AL RO, AR R B T RRCT . 4T R
Fo AT, AT RN, LR RA TR, 24—
AHFRIRTIFARELE (e, He S LFRPE) (F S50
WP, RS R — AR TFRARER T — AT, AL
A LA N F R ST ST A ] AT, R R L
P, DR R R TR LT T SRR A R, B B R
A5 LR A5 S A R A LR R B, T2 I 40 T AL b
B TEAIIR R, TG R 7 A B R A LA R
MR T2 5, AT, LB E S SRR, SSRGS
B CHRE . LR WRATPER ) AR B T ) SR 0,
16 TR LR R AR RS, SEHESL (ROS) fE— b AR R B A=t 5L,
SO LRI T RSB T FE DU UL (FaOx) 45414057,
AT, 24K I TR 3 B R, Skt G A R 4 4 2 3
TEH SRR ARG, T REHE — SRR A B I8 £ Bl R R I,
B SRR IR, 5T A B BT MBI R RIS, TTAR T FE
AL 5.
152 S5 AR R

1t R R AR S T 1 987 A OB B, REBIRAE SRR, U
R ATP RIR P &7 i, AR . I & SR
DNA §itfi, i BRI R SEEE N EENR L . HihELE 4
PN P AL BT, D L. 3 o AR B A M
BER. BRRRIEEL, RSO, B LTS, B, R
PEBC CHUBT/R SHEER « WG 08D 2655 RO MERCH 0 M I, 3
A ST B S R AN, SN IE TR, WEATPLIRIRL. il
SR F R0 SR R RE P4, IV e A, T T R B 141
B, 1 P LR
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1.53 BRESHEAKMNXR
B S PR MRS BRI SCRAH EAE X R, AR R
P EE, [ R EA RO BT TR T, BRI REC F L
HA®EMEENE. B HEENENEND 2 Foge =4, g R, 7
e, BAMRRGT, HEHE . WS BHEEANTERRRN, &
FURIEBUR B, SRS B IR BRSO R RS 7R
AR, B RETTRESIGE G, A, DNA SRS T, N
i FEA R IhRERRS, R AERMN . IEEE. EES5ZMIEMIRRIR
A HRRE. AT R — K80 M E 808 A N IR, @ R E
RSt T, AN ERE NG, A& B RN . Sl
FIEFEZ YRR (gEER C 4K E) « WMEDR (i) Mk
Vi ClnZ . KEAS bR FHAEYIEESS . AT A b e
ELR B S PGB R B0VETE, 1 BhAE A0 A 1 AL SR T, R
MMpASZ B BERF . SRRY, B B3 S PR Bk RARIES) S
iz, AZRRIINLR T EEAWHE R B B2, 8 R A SME T AR R AR
H R I S A R I S AR I IS B AR R AR R IR, AT AT
DASE 5 S PUEAGRE J7,  ANTTRAR 1 H ) fit B FR) 70 T B0

1.6 fIRBEHNEXNKRASR
1.6.1 IRERNEEX

HRE, RHER&ZEENERER M — BEFETESSH T NEH
RS R R T, AR T #h o e, TOEEER M. il E R
WG PR AT B, W] DLER T SRR B . BURE T E AR
BAH10%, HrhoRRERLEE R, A NAERBCRNF A, Kk e i
MR AN E AR TR . ARG, P RAA A PR AR R B
TER— P RIR PTG, B KR LE B i Ll AN 24 5 B 8 FR 1 D) e
. BT HAREENE . S L GRS A E Il A R RIS &l
it R V5 K R % R B KRB VRIS CE MBS UAR] . B KR R TR 24
B B A AT SR 2 R AN AR R AR . RIE R AT
EARF P HARIRBUS B B, BT E AU RS N B B S AR I
DALt ) Y 00 B AR AR T P R B R 22 A T

-7-
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FTRT B, I A R T A A TR R AR S A ) % AR
PRAME SV TRREAT PPAT X N4 . SR, R UG AR 5 3 5 Ak S JE I Ak A1
PUAA AN FAR LRI FOAE R A . R &8 — R A BIHAR I 4 H 8RS
FUBK S ER ] & R AR AR F 3RS S i o), BRI T A s T A
BORHE, BEMSGIN T #E— B RAI MR . it, R FEAE ST IS A K]
e RURETT TR ANHT AT, JFA AN MR, DL )= T R BIE KR N R 78
AEPEVERLSL . 2 B A N8 R BERAE AR 7 oI L O R SR IR SR AR S
R, A B IR TR s A A A R P BT B Tl R ot R A BT R A
1.6.2 AIRAR
(D) TiAL B R i S ik, IFXTBEMR T 2k — 2D oo, & P A T R R 7T

W RS 455 S R S5 EAT R AR, UL DPPH- N 3 24845, DH NS H 14
BRI R AR, ANEARE. REAR. SXIREARE. AJNE A8 R
BRGSO PTEACIEVE . TR H 2 AT RIS M i (0 SR A G HEAT RIS, R
PR R ANIEAS S, R TN B 8], WS INEg . RYIKEE. PH. BEARIR
i 4213 Sl N 105 = PR U g G E ] 55 et G
(2)J 3 BRI B AR 10 43 B Al Ak S E A it 7

Vo XU AR 2 0 HA o DU A TS R I i A - i 50 . 10, 3 kDa
50 mL HIEE AT 0 & . 7 alf3E) 73 T BiE>50 kDa(F1). 10~ 50kDa(F2).
3~10kDa (F3)M<3kDa (F4)[) 4 470, 1M 5 4 70 & 15 2 89 DY A 41 75 3 o %
DPPH* . ABTS*. PTIO-Hit 84L& JJ MM %E , 7 126 H Bt A0 i M i e 1 4. 2 4k
38 3 6 SR M LH-20 SR (il 20T 0 A o B alifh . RSB YA H 53— 25
ft DPPH- . ABTS" . PTIO- =f&#riFHr, RIS PUAA D BEVE T BT A S fit
SCHF
(3) HEiHEMRSHLEEFE ST 1929 40 L4545 -3 18

I AN M SR RO Y, PR T R TE PR IO SRR 19 1929 41 ALY
R E o AW — P38 CCk-8 Al 4H M ¥E 77 f#1 ] DCFH-DA 3% 1 7%
JERER . ARTESE R G AR R AL R R AT A, R TR P
JiK B AT 4 53 % 22 HoOn 5 5451473 (19 1929 441 i A & B P LR 280«



SRR i
F2E BEBBRIZNML

WA AN S BA PRI JUm™), RS GUEES, FE R EeOm
PURBNEEFENE, KEHHFE OB CUESE, 208 B B AR AL B S 07 7038 % Fre It
DR 2L s PR

A2 DURCERTR N EURE, RO RE i 1) 7 2K, DURIE B0 DPPH- TR
FREN T EARbR, DH AZHfabs, @i o W iRy . Jhi ang.
RRET R VRS AR AU g LB B AT VRS A EE X, B A
Pk A PUAAVE RE_ ERIUR ORI PR . (EBLILRE B, O 7K 2D
BRI ST PR A R R KA 5T, A EE T OO K A S R
HIEMRCR, BB R E A A SRR E A, W R F ISR K B2 AT K A
AN AW A EONRY), SEUH KM, IF HLAER B G R A 2% 1
AITANE, ASRE RN A2 2% Fh g A s HE K g 25 A it LA 35 22 g 2D K s
B S ks S AR 2R 21— Pl 1Y) e EE K R 26 NN B REAT /KA, KA — %€ I 1)
Je R S MR 2 U 21 53 Ab— P Y B K SR AF HEAT KA, K S BR Jm K g
I 5E DPPH- MK AR o et B PRI 30 P I 58 S5 1k 960 o Rl 2 1 il A o A2 v JER Pk
& BRI . BREWRIR S L AR IR R) S5 Ok 1 LM R AR (R . T Ja b
XA B UL, IRASPURALRE i 0 B TR MR N e L2548, vk —
& oy B AALAHE %

N



73 AW ENE 2 TR e A8

2.1 FHRS IS
2.1.1 ST AHRLS R
& 2-1 LI MR 5

Table2-1 The chemical reagents for this experiment

g/
ETLELR N HE PR T
FA%
J G HE I LR A AR A A
A AR I 245 FRAE 141
FrIR AR [ 254 PR A
Ji% 25 [ B (Trypsin) BR P AR A A
AWk 5 F i (Flavor enzyme) BR SR AEY R R TR A T
AN F 1 (Papain) BR PR RL: A ]
T M 85 A % (Alkaline protease) BR T AR A
o 4 25 [ B (Neutral protease) BR BB A R 5T A A
1, 132 SRS (DPPH) AR IRAUAT R 22 ]
212 FRUB/REZ
22X E R
Table 2-2 Instruments and equipments
2y AR ali FE 1 Hs AT
SN CP214 SR H PR A 7
pH it PHSIJ-5 R
T R AL R B DF101B BN TSR A
R AR KA HH-S28 SR KM A SR
SR LE 3. 10, 50k 2£[® Millipore 2> 7
e L AL L550 LA IR AT
A bR AX MultiskanFC %! FERR KR H IR A 7
IR B ST LA8080 HArpk et
R LGJ-10 JEERR PR R R A TR A 7]
2.2 WA

2.2.1 BRESEE R BUHI & KR 3T E
B AR S 15 B RRTE I S R R KEHTIR G, AR E S E 50% AT B R 1
¥ pH £ 3.0, 7E 60°CHIZAE N IEE D HE Sh, N NaOH A pHEZE 5.6,

-10 -
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RIS UUEY), BRI 2 KRG, 21K, FFEEMEE—R,
BT IUE D IR S SRR G AT AR T, RIETS SR8,

B EE R RINE R B B bR MEY GB 5009.5-2016; JIET
M 5E 1% 1 GB 5009.6-2016; NaCl 7 &/l & 7] 2 8 GB/T 12457-2008; 7K 43 [¥)
MI5E 12 M8 GB 5009.3-2016; K4y FIN € #10E GB 5009.4-2016.

2.2.2 EEBBRASIE

S E S IVER % RIE R, IFRE . BIE  SIE A R 25 58
Tk, DARCE — R I EEE QA KA E T 95 CKBIAETH LRI 5
min, SRR LR 3G B AT R SRR E R, IR R A IR
PiFEES b BEJS, FUA 0.5 mol/L IS A A HORS HE T B VA VLY pHL A 28 T ik
B i B S S pHL S Bl e TS NN A& B R A, AR AT AR LTI . 7E
A S AR R, O T DR pH B CRFFIE E , 43170 3L A BIE 2 ) NaOH ¥«
I BB E BRI F]FS U BB T KR 15 min, DL EI KBS 19 H 1,
1M 5 R FH B8 O ML 52 2 508 :5000 t/ming 15 min, 4 3B AR ROk IF I8 A4
TREANEL S, AR T -20°CHKAR T, LA SR S A

2.2.3 EEMAHNTF %
2.2.3.1 BgHIAhE
UL DPPH- V& bR AE N T Bda s, DH NS Hiabs, &8 7 AEFERAMK
B 3d B AR RGO IR 5 A A I IR . pH A A I LA 2-3
K 2-3 T AR e ) i 2% A

Table 2-3 Conditions for Enzymatic Hydrolysis of five Proteases

A BE

JEVIRE BRI pH B (a]

g (1) A %) (%) g (°C) e )
JAIA B 1 i (Flavor enzyme) 5 6 55 6.0 3
B 14 25 1 ¥ (Alkaline protease) 5 6 55 9.0 3
ik 2 F1 B (Trypsin) 5 6 45 8.0 3
AR H B (Papain) 5 6 55 7.0 3
b4 2 1 B (Neutral protease) 5 6 55 7.0 3

2.2.3.2 DPPH [ HH3£i5 R A
i Jayapala N [ J7EPY, B§{E1EL, D€ HRIGEAESS, . DPPH-IEFRAE /).
¥ 100 pL #2514 0.2 mM DPPH H BN 96 FLAK & i R 1B~ FLH

-11-
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RUTIIN 100 pL AS[RIVR BE A [ 2H 40 O RE i, 7E =R T 7E B i% & 30 min,
IFLE 517 nm & . —X = TE, JFad e AR
DPPH H HIEERZE (%) =[1-(A1-A2)/A0]x100%

P AO—HIEF+DPPH I A1l—FEM+DPPH VAR A2—FF i+ HI I
2.2.3.3 /KfERE (DHD &

2:7% Ren FITEMETLY, KA pH-Stat A DH. FREL— 52 & (1 2 R i
HRIEWW, T 90 °C N AL EE 15 min. VTR EIEH pH E, MMM AR
Ja TEUREEAE, AN 0.5 mol/LNaOH fR¥F pH F2 7€ . BEEAR 45 R J5 s 75 1k K IR 10
min $ALER A KEERTTE AT DH a0~ A5

1 1 1
()= x—x—x_—x100%

. B—RgMEH I NaOH WA, mL; Nb—NaOH KL, mol/L;
Mp— JE¥ITh E AR &, g; htot=9. 1438 (MEIHEHEMA): a=[10(pH — pK)]/[1
+10(pH — pK)] » pH NG pH 1H, pK=7.0,

224 EAMEBEIZMKL
2.2.4.1 Bl 2R AR R 2R SR

T CLO L H IR BRI A T R R S, R ARV AR BB iR VON DPP
H WS BR AN E BN ARdE, RN S HDHE B IE I, REIRTIpHE . HfF
WP SR JEE DL R AR 0 i A S TR 3 Bk B T B B K
R AR . B E W N pHEEN8.0. 9.00 10.05 11.0. 12.071
AR5 BRI U B 40°C, 45°C, 50°C. 55°CHI60°CHLFh 4614 MR
FEMR IR TE 2% 3%~ 4% 5% 6%F17%; FEFH=ME A% 5% 7%.
%A1 1%; 17 BEAART [ ) 43350 % M2 4. 6. 8H110 he BFFE TIEMIIKE . B
I pH. BRI RE DA S BRI ) 56 R 3 T i A I R s, AL L2
2.2.4.2 BRI HE B REREAR 5% LR IEAC AL

FERE TR S AR R R RS ae a5 3, #E—2Dig fl Lo (3%) 1A Th 7 kit
ARk, DA A BB B 1l E AR R 0 5 T A S BRI E ARG T
FACFERE 2 R 2-4.

S12-
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R 2-4 1Al R KT

Table 2-4 Factor level of orthogonal test

KV AEYIKREE (%) B/BFAS I (%) Cl & (°C) D /B f# A (h)

1 4 6 50 5
2 5 7 55 6
3 6 8 60 7

2.2.4.3 AJINHE (I BEEA R 2K S

FHHRREEKF2.2.4.1, AFRAZERAMKRENT: pHAE 2 YKL Z AT
2, nl2&5.00 6.0, 7.0L0%%8.0; BEARIRZWE | LA FKEN, KiKZE4
0°C. 45°C. 50°C. 55°CH160°C; IR EIZ S BTT, B83%. 4%.
5% 6% M T% LI EEEL ;B vs & U AH SN 73 9 oA ZE R, 70l 2 3%
5% 7%~ 9%H11%; BEfig i A2 B 55 7 2%26 h, RG] hEA— 5
I R
2.2.4.4 AN H (1 BGHG AR 25 A IE AR

WTARNE AR E R AR, #—PiEH Lo (3% IERW 7 %t
YA, DAWIB A I A 3 ol ol o 2 o 1) 25 T B 2 . R IE A2 i3 R 3R
IKP VB W 2 AR 2-5.

#* 2-5 1IEAZ 5 Rl 2 K-

Table 2-5 Factor level of orthogonal test

K AR (%) B/EGAINE (%) C/RJE (°C) D /B f#EmE (h)

1 3 6 45 4
2 4 7 50 5
3 5 8 55 6

225 WM EREMANEREWER T ZXH0HE
2.2.5.1 NN 4 2

& 2-6 XI5 3Gl e it
Table. 2-6 Design of adding mode of double enzyme

F5 o BNEEE% pH I} 18] /h Tt 7 =X
1 8 8.0 6 % 2.2.4.2 Papain protease 1E A2 L4k
2 8 9.0 6 % 2.2.4.4 Alkaline protease 1E A2t 4k
qp-" o [E] k2 :
3 444 8.059.0 343 72 1 ARGl B (R — Kl —7E 2

FORE b CNF PRI
15 2 WAl B (P — KEE—7E 1

4 4+4 9.0—8.0 3+3 fBER b G a] )

-13-
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MR 2.3.4 F12.3.6 I IEAS RIS BIRAEE FE, FRATT0T SRR 4 0 g L5 33 A 7 488
T, MW WK 2-60 EAREHT: Bk 2 A B A AR [ B EEA 0B N
8%, MG SN (8] 6 h, Jir s FH AR A A [ SRS L f) £ 1 Rl 1 T S 0 4 10 L A7) 2 g
RN 18] 1 51l v B M 101, pHL B AR FEE ARG 1E A8 B g e i I N 46
SRR, SEIGH = REARSRIE N R KVE RV pH A 8.04 IR E
N S0°CEININA N (A, 76 3h 51 (EEEEIFAH, SR 5K pH A3 9.0
BN SSeCHIBRME B AR (B 5, R SRHEAT 3 h BGAR, JFRR 24T 1k R B
SRAGRE A o S LH DR MR S5 AT 9. BERE S K VAR pH 3] 9.0, IR 55°C
(OB 2R IR M & ()5, 6 3h 54 (RS R4 H1, S8 5K pH A 2 8.0,
WA S0°C S IR INAC IV ARG HEAT 3 h (MBEAR, JF B 245 1b S B3R A B AR -
FEGE RN 2 J5, II5E DPPH-F1 DH DU & SUEEA NI -

2.2.5.2 43 BUINERIT [H] L (4 8

FEWE T INEE T AR E L XN A EL AT AR 7T, T TR N EL 4
i BIESRMAYE R ABE, REHIMAARNEAEE, A B &1
Z 22410 IEIRIR A R . IMNERER PG, A0 (8] E ) 3 ) BB D Bl
B AR NE AR LEIN1:S, 2:40 3:30 420 5:1. ERMNEEF G, il
X DPPH - FIDHEAT il 5 KAt 7 X Bl I 18] L
2.2.5.3 Pl e R L 81 R 0 E

B 1 Se ik S N K S BN AR AR g ) n g 77 =X, s a] bl
A 20 BEAG B, ARSI PR I BRI R LI BEAT R L. BRI . HOSA
SEEFEM, TEPIPERR IR 8% M AT T, B Sefs BRI B HE AT S N4 h,
SR G KBGAE L BE PE R INNAC VR B 4% 21 I B2 ho Bl 28 (A B 5 A R 18
B INEL] 23 3 15 2:4. 3:30 42, 5:1. fERMNEEHJE, B DPPH-MID
HUU 7 0 Mt e n g L
2.2.6 TFKIRITIE PR T B = B AR B E S

K &% R T B AL BAS B ) RIS, DR B B L 2050 A T e ) A
() L35 R TR AR AN GTIE VIRE AR, KB i i 5 Fh LT 5 242 ] b [ 8 7E A o &
o, B S S AL EE,  DURRORAE i B 8 0 L CE R T AR AT A AR
SRR BT, TR IR SR A AT IO 2854 (0 VE RV I S S B R R, DAt b

_14-
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BT G BTSSR E
2.2.7 EBEMEEERBA K AT

ARG R EH 37— R H 3 M G AT J BRI 2, S IRERAS U 771
W& & B3, BLRHERAE D5 N EURE §50.1 g, A8 mL 6mol/LAYHCLIA IR &,
ERTRAS FERKRE, RABRSER. £110°C F/KM22 h, FHHKEEN
HIA48 mL 10 molL NaOHH A1 HCLUPME 1k e B, H 24 B F KB FR A W e R 2
25 mLJE M 0.22 mm 7K RIEFELIE, BI]I0 E # b & FE R 4H %
2.2.8 Gt oA

BT SIS Y VE3REE, BAE K ASPSS 24.03474% 11, 45 5 LLEYE A5
ZRow, BEIREHIKH Origin 20188458 i«

23 B SHh
2.3.1 BRSEB ST LS
R 2-7 Wt #h AIE B IR A B3 50 T (%)
Table. 2-7 Analysis of basic components of desalted egg white powder(%)

e Eq=iit sl NaCl K4y Koy
TS 11.32 0.53 10.98 73.21 0.28
it R SE By 77.23 0.12 2.73 3.23 5.57

M EFR2-THA A, BUEEE TR EA RS E LHA11.32%, NaClg&E
5 10.98%, KPR plidh, R EHEH K EA RS ELA H77.23%, NaCl
TRLN2.73%, NaClE EASEE SN HHE N%E, NEBKEITH PN S
AT 7 BT I
2.3.2 IRELEIBREEIF IR R

ARG L — MR IUE XS S E M AN R B S S b, E2-1FTR, &l
ANTF) R E B AL RS B SIS R K A SR R B R . SRR IR R,
B 2R (1 AN A U (1 X T S &R 7 A DPPH * 138 B R i HoAth = Fh B
B, o R T B AR ik 66.11.16%, AR 1 35 e 2R ik 315
5.740.91%. 4T 3X P Ak R R I BRI UM R, S SR SRR S
B £ 1 R A I A 1 B A T IR AL 7T

- 15-
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801 3 pPPH 130
B pH
70
?T {25
60 -
7z 120

N
o
T

Ny
v
DHA%)

DPPH % B % (Y0)

110

o
Z\ |
0 0
HIRE AR BPEEARN  REA  AREAR PrEAE
EqELYUES

20 -

] 2-1 A 7] % 1 K AR ) DPPH 3515 %< S K A

Fig. 2-1 DPPH scavenging rate and degree of hydrolysis of different protease hydrolysates
233 WM EOERKEER RN ER ST

Y3 2-3 B WA BB AR A 1R, B ACR W& 2-2 fion . ] 2-2a S5 AT
DIAFH, SRR IE N 2%, BSR4 -E AT RETERUDN, FBUKMERE B,
ARARNEMRIKRE T, Mo P2 RMEES SRS S, BT DRy
R, AR T A E 2N S e R S B AL SR A R B,
WS B T AR A R 25 T PR IE HEARUK R R I RS T LR
1E 5% /A BB BB AUIRE . Rk, 7ESRE0 s INiE & R IK A B Tt e
DPPH i B %55 i IO G AR UK AR S S8R . B 2-2b 25 RFT LU, 4RI
FEARFEAARES, MR AN RGN, DPPH-JERRAE ISR T i, 7EmitE
B VA IR B 7% T B b T SRR, T i P A S IO R S R ek
Ziiath . [ 2-2c Hh pH fE AR Bt sk 2 B K R RE A RE I, BRI T AR
MIIPTE AL REBE pH (E _E A T2t 24 pH9.0 B} DPPH - i Kk v 14 & ks 1%
2%, ZJafE pHi@E 11 )5, BEHUTIRE; K 2-2 d B R T & & 55°CH, 1B
DPPH /& BRI Ik B 7 el X PEIHTE 55°C A A7 S B B 1 i R 4% S 0UR
O IR A . K] 2-2 ¢ AT LA HAEVIZRHT By, g AR L R SO PR R 0 28U A v 1 i
TERUKSEIERI I, 72 6 h i B AKMRA, #F— DS KN, 7£ 6 h JF4kEiE
KR AR I (], DPPH- 7 B 28 A /K A P P 3 8 AN T Jak o I ] R IR D o e Ok e
O AR KA R T REH A PSRRI Z IR . & BRI [A]E

- 16 -
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B 5T 45 ) T LA R e B ] 2 £ PN AL B 22 IR 5104 DA e TR TR oK

a 1w _, oo b e, PAR—
—a—DH —=—DH
—4
/E//* : 31
£ £
= ¥ o = !_____i_———’ g
E // 2 g 5
= =
B a
¥
s | a
: I 3 3 3 2 ' : 7 o
TEHRRE (W EENE W
YT s pomm —a—DEPH
c —=— DH d 5y - —=—DH
3
— 420
e !\! =r /t;:i
e | i“‘“—ﬂ\ g .
= & T0F
2 i z = £
E i B g
= =
= =
2 10 11 1 12 o 4 = [
PH EE O
e 4 peen
—u—DH
%
g
£
= -
= =
E a
B
" & 5 1w 12

FHE (7

Bl 2-2 ZK AR A PE B B (1 B /K P24 DPPH * 7 B % 1) 52
Fig. 2-2 Effect of hydrolysis conditions on DPPH- scavenging of alkaline protease hydrolysates
a. KPR, b. BEANINE, cpH, d BEMREFE, e BEAAER A
a.substrate concentrat, b.enzyme dosage, d.enzymolysis temperature, e.hydrolysis time
2.3.4 WM EBARKEIEZRIGLER
A% B B DA £ DPPH - 15 bR RO S IF B AR, R4 2R2-8 I IE A2 45 A vl
%1, DPPH-JE MU R B I R 2 41 & N A2B3C2D3, Ak A2B3C2D3 A IE
SIS B G, BIEG AR A N IR 5% BN I = 98% B MR IR
N55°C. BRI T26 he 8 R B AR S5 AR A FH R BOBRUTE 2 R ARV, L

DPPH -5 % 490.27+0.52%
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R 2-8 IEAZ LI i S s R

Table 2-8 orthogonal experimental design and results

DPPH /& 3%/

e AJRVIKRE % BEFRIIE % C HE/rC D K [a]/h
(%)

1 1 (4) 1 (6) 1 (50) 1 (5 58.51
2 1 2 () 2 (55) 2 (6) 73.25
3 1 3 (8) 3 (60) 3(7) 67.33
4 2 (5) 1 2 3 72.33
5 2 2 3 1 69.17
6 2 3 1 2 89.38
7 3 (6) 1 3 2 60.36
8 3 2 1 3 73.19
9 3 3 2 1 77.34
K1 66.36 63.73 73.69 68.34

K2 76.96 71.87 7431 74.33 B>A>C>D
K3 70.30 78.02 65.62 70.95

R 10.60 14.28 8.69 5.99

235 RINEBE/KEERZRINEER ST

MR E2-3arh, TE5% /7 A0k B m AR o X2 B A Bl A e 094 B 1 o,
E4ERT MW AT LA R B EE 2 T, I A RS TR R E — &
FIC (5 VAT 5 AT 25 G RV AL OB, 3 B 2 R T R SRy D445
EAENEPEAL R E B TC R BN R TR SR B AT B — R AR o B TSR &5 AL
E SRR AR LI A G T R R, BRATR S %E Jy T R S5 2%
Hh R 1 R B A FH (R IR P A o TEBRR NS IA B 7% 0, DPPH-THFR R L4
T 85%, ULHHLE CAER T B BT A BER . B R B AR A
B IR BN BTN I W E N T % X R RERE CRIESR s (LA IR, R K
PEHIE P RAS . R EI2-3e T K, WA (AR, AR DPPH- )35 B Bt
FEpHAE 6.5-8.5 X [A] A R I Jy B 4 pHAE HI 3 =M G 5 . 25 pHAES.0 I, S )
DPPH- [MiGFRAE /1A RIE(E, BEJm, fEpHIE AWHRTHIE R, BEfd T e
P A TERE L T BB S a3 HULERS, FERE G pHE RN, KAERE
BRI R EBIR IL R o KR RS B A 2 B 9 R R — B IR %
R, AAEAE—ANFRE B R K R, TE LSRR R BV (0 B AL 1 1 R B Ik 3 0
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. HARMBEAGTE D, BAPUAMRE R BOR RETE 0 B, #ledi A 1k
MR EKREEE R, AR HUEAC TR M AR BE S A TR 2R, Ao L T
IK SR PE = H AT PR S B g OB R o PRI, X FARNE Algm =, Wik
T BOEpHIE /98.0, LIS EEAEA RUKMR Y [FII SRA5 s KT8 BOR -

a b
35 - i PR 00, oo
—a— DH —a— DH
sz = T
¥ B S L3 =
= = £ a =
7 O . - "
a8 B =
¥
.
4 5 5 T 3 5 7 1
FEHIEE (%) EANE(
—4&— DPPH T —a— DIDH-®EZ -
0 —s—DH 4 d 30 [-—=—DH 1
£ s g =
T = = ==
= = = =
= = x5 =
£ . = ¢ S
E. E] s =
[ 0 PRI 0 &0
PH B2E (O
—&— DEPH
e —s—DH ’i

DH %)

DFPH-Hik o (%)

i

1
4
(A (%)

B 2-3 FK i S AR A AR TG /K A 7= ) DPPH * 175 4 28 R 52
Fig. 2-3 Effect of hydrolysis conditions on DPPH- clearance of papain hydrolysates
a. KPR, b, BEARINE, cpH,d. BEMARIREE, e. B A
a.substrate concentrat, b.enzyme dosage, d.enzymolysis temperature, e.hydrolysis time

HE2-3dfn, MEERER TG, ARJNE A AR T DPPH 5 Bk R FIDHHAS
B A, RJNEAEESOCCH R H T B DPPH 15[ E 1 . B i
FEFFE, W23 DPPH & R FADHAS 45 TR, Rk, 7E50°CA A BARNE A

5
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i FE B B 75 DL R A ROR N B il TARIRE - #E1812-3e ] KIDPPH i R % FIDH
it g8 I 8] S PR i R 2 DA LUK T a6 B B, A IVER 1 B i BRI
BRI FTEACTE TSR T MUK AR LGN, AR5 WA BIR @ RE . tei, AKX
B W s s K- BT TE TR, T K AR B AR A BT gz . HE— PSR
Bl, LIS hjm ARESE BRI 8], ZKARFEAT B R T R 00 1 I AN FE P

2.3.6 KINEARKRERZRLEER T
TRIEZ2-9 IEAZ 45 AT A1, DPPH-J5 BR BOR & i 1 BRI 3 415 9 A3B3C2D3,
R $EAZB3C2D3 A IEAZ W () B i Al &, RVl A 25 A2 D9 R D IR 2 D 5%
BEVS IR 98% M AAR B2 N50°C MM (86 ho 18 FRBEM KA IIERTR
A& A BEBEAF, HDPPH 5 PR % H88.21+0.95%.
* 2-9 IR SEIR it s R

Table 2-9 Orthogonal experimental design and results

DPPH ik %

P55 AIRYIRIE% B EERINE/ % C iR E/°C D I [E]/h
1%
1 1(3) 1(6) 1 (45) 1 (4h) 65.43
2 2 (4 2 (D 3 (55) 1 74.03
3 3(5) 3(8) 1 2 (5h) 83.18
4 1 2 1 3 (6h) 66.29
5 2 1 2 (50) 2 63.62
6 3 1 3 1 70.18
7 1 3 2 1 78.34
8 2 3 3 3 75.24
9 3 2 2 2 86.33
K1 74.21 70.02 70.28 71.79
K2 66.70 70.96 75.55 74.18 A>B>C>D
K3 79.97 79.90 75.05 74.90
R 13.27 9.88 5.27 3.11
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2.3.7 WM EBEMANE BN EEFHNHRE
2.3.7.1 JNBENG T R

9 [ [_Joeen 7%
DH p<0.05
| p<0.01
- 40
S
& T o
#r 90 J a5 =
- =
(=1
2 )
a
B T
- 30
%3 1 2 3 4
o g g 5

Pl 27 XN T T %k i PP 20 R F) 52 10
Fig. 2-7 Effect of double-added enzyme sequence on Enzymatic Hydrolysis
VE: UHEINEEIGFE FSEIR 4 1. 20 3. 4 RSO, 153k 2-6 BLE A SRt

TE XU FE 7S AR T A OBE R, B NG P il G e 5 R e A B MR . oAy
I TR B P AT TR 1 8 ) R o BRSO IR R, AT T — R A
SBG . SRR, SEIRAVYR e T N, B Se I NBR I B K S TN
AJNE FIE, DPPH A H ki bRl M AUK AR R 385 T HoAh szt 4. Uk (W DPPH
H HFEIE R 991.4940.45%, AN FINGF A8 INAS [RS8 1 Bl 257 AR AN [ ) ROR
RN, BATTRT LA 5 H SRR AR Hh B S R T A A AR
FR, iZsER gt R oyt — DA R T 234 T8 S 7 M.

2 NN ) Ll A5 ) e

WS A5 R RN, e R AREIE 4 S BRI UER B A2 hi
#L~, DPPH-i%FR# LI DHIA B mifl . XRH, ENEHFLES, &40
Mg (8] W] A o RO I K R ROR . ARFESEIG 25 5L, ATAT LA 4510 et
ITPME R AR ER4 hE, BRI T pHAE,  JERERDINIAAR N BT
2 it Rl e — B AR A B i 18] 22 HE 7 2. IXRE RE 8 eI A AN [R) 2 Y

!
2.3.7.
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fifF ot A B s T DPPH VS R fE /7. LI FIDPPH 5[4 % 93.86+1.01%.

100 - —Jopeu 7 40
L X\ow

90 -
g 80
& z
b g
3
B o0
a

60 -

50
Blh+AS5h  Bk2h+A4h  BE3htA3h  BH4h+A2h  BEShiA LR

) bl
el 2-8 X e o s 1) L A1) % ol o 205 R P 52 1
Fig. 2-8 Effect of time ratio of double enzyme addition enzyme on Enzymatic Hydrolysis

2.3.7.3 Jinfig Le ] B #

MR 2-9 s R EIR, TERERVEI I B I R REAR 4 h, KIS
IMNA R FIRGREAE 2 hy PIEEI SR IS 8% LAl I, W& T 5 Fnig Ll
5, FE A BRI E AT R TR A AR T P I L 3:3 I, L il A 4 3
B 1Y) DPPH- W& PR AR Ny, HL DPPH-JEFR RN 95.65+0.71%, Ktk H
i 2 TR A TR P A A T ) 8 L A8 g 323 Sy K0t A (1) 5 25 I e L 451«

—a— DPPH ]
LN \ 36

. 4
! \§ - 34

oT - //*\
L //’

—~ —
= L % \E 132
o 85 F / \
o =
& % .
a L - 30
80
- 28
(Ehy - 26
1 1 1 1 1
1: 5 2: 4 3: 3 4: 2 5: 1
P13 ==

2-9 LI PE N T2 B X i 98 200 R ) R
Fig. 2-9 Effect of double Enzymatic Hydrolysis on Enzymatic Hydrolysis
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LR TR L2008 S
LS T XU AT b, 3 2 VRSB R WA TR W A L
15 5355 51 58 0 ) 4 0 ELA T MO R TAME A TR 11 Bl X B AR 1) B 7
SA: 2 B 25 116 52 74 WK B\ AT 2B PR SSE2 e TN L5
TR 1A U EIR=3:3, BRI 28 1 R A TR 1 B 5 D 4% .
23.8 PR

B 2-10 S XUBHA Al Ja 41 1 L B 1

Fig. 2-10 Scanning electron microscope image of egg white before and after enzymatic

hydrolysis

o Al. A2. A341. 2.5, S KBORMEHONEEEEE LG A TR BRI Z45#); Bl. B
2. B3Y1. 2.5. 5 KUK EUH OB 8 S8 UTVE M R TR MR 454, C1. C2. C391. 2.
5+ 5 KIBOR RS RUBS g R 355 R T JURL 8 14

HIEA S A B KW S s i) _ IS WOA T RORL, a5k oA B e, (B
BT KAER, JRASTENEBEA D THEVIRIR 7B/ KB R R . H
TR0y TR, 5T IRREZ MBS .. EiEaEAEK
FEAF BN DTIEY) o IR DTIEV I H B E A GBI R 7 TR R TERIKART)
AT B A R S Al 7y T A S TR G . DTVEY IR T RURL K 25 4 7]
REBONER, HT U RS BRI 4r 7 Fr BORVE & 16 731 [B)AH LA
73, PIGTE B 4 RORE AT BE AR EIERGR T8 RE IR 8 Bk 2 FL I 45
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REM, TR BN . HTERUEBRIZR S 5, ATRE AR
etk M EIEBRR T B0RL,  JTUED R T BURL I FLIR e m] R A HIEE A
TR S5 L = HE 2 ALEE M . O B, VR T BE05 B UKL I N A s 4 2K
AT 4R Eg R, RAR KR
239 BEMREBTITER

AR AR AR o, EIERT A R A2 R IR U AR, [H
o, HhaEMAER. SER. BERSE iy FHaERe bk T4
5% % TIX LSRR TE N A N T0VE BAT & A A s 2 AN 2 LIl R LA H
HEOR, AU VIR RN FE WS R EIE T ETE K e A B E IR
A, B RS NAAFT & 10 75 A 5L .

R 2-3 HIF R R R e 45 R

Table. 2-3 Determination of amino acids in egg white powder

AR AR RNHE i EE AR R (%) JI 26 0 ity it A i
HE % Gly-G 2.29 3.25
2225 1R Ser-s 4.55 7.34
IR Thr-t 3.22 4.87
HE R His-h 0.85 1.02

REAR Asp-d 6.52 9.82
BER Glu-e 7.91 12.85
KRR Arg-r 2.71 3.69
SN Ala-a 2.99 4.15

KRR Cys-c 2.75 4.17
AR Met-m 3.77 521
AR Lys-k 3.87 5.52
A R val-v 3.99 5.78
SR Leu-1 4.53 7.22
IR Pro-p 2.24 3.15

KNAR Phe-f 4.15 6.24
BRI Tyr-y 1.55 2.78

S R Lle-i 2.12 3.29

SRl 60.01 90.35
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2.4 REINEE

AR DURRS B G R, DADPPH-VEBRE N EdR s, DHAZERIR, M
T I AR R a2 H PP AR S P B U R B £ 1 AT R I 1
FE R TR IR S B0 T R, Je i B PR 3R 1E 52 S8 3 1) 2% % 1 vl g 1) KT JER 20K
B BENINE . BEART A, pH. AR B IX AN FE BRI RE0A, T S5 X 7
FOREAR IO 53 B m e s 1) Bl DA K 796 e D0 g & LU AT 4R 78, T8 I 1E 22 S B0
SE T B RS R TR 5% BN RS % pH: 9.0, IR EAS
5CCHBEFIN [A]6 hy LIS [ DPPH-7EBR F W] LAIE $90.2740.52%; A JNE ABILAL T
ZONEYIKESY% . BEARINESY%. pH: 8.0 W N50°CHEGfRINAj6 h, LD
PPH- & B3 1] LAIA $88.2140.95% . A MM EE -2 0 e it 25 1 g S 4
g, KB IINAIER (B N2 ho PRERIN B A5 Btk 2 19 il A TR A
=1:1, RPN EE BB RIAC VAR (IS &5 IS & 4% SEBS (DPPH -5 Bk % ] LUK 5
95.65+0.71%, 1t B it 255 FF i 2 DU G A B SE AR BRI B e BRI BRBe ), AT
— oy B AR T BRI R
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BIFEBBFLZRN D BAEUEMEUHR

WA T — P2 TTERRE R R, NEEER. 2B
L AR LR TELZ IRy . BT HR 2R R, XX B
BEAT A 0 73 25 2 A DA AR H 425 F67 v L 1 0 A Py o — B D B T LR i Ak =)
RAFACA BN, K 2 IR S BRI A 3L T RN AN R R
M, SRIBUR L ) 3 B8 AL BRI )5 1145 B 2 IRBEA T RS AR AL AL BE . 8 LI 77
PSRBT ST, AT DL AR Ha I AR PR R /INFAS [R] 1R TR 285 5 48 SR S BV
TR H AR AR A AL, T B A5 BB R AL 1 %) o LSRR 5 A B
KGR A I RG2S B AR AT 73 B0, 2 P Mg A T oK I K H I G101 G25
BEAT 7 BT, AR B R EE R, SR A Ed H AT SRR T BOS AT
FERf I > B S ol 28 R B B BRI SR AT AE AR A I 2 v 0 75 A7 A o % T 2
B, HSEEHRIIRSRWIES, A Retd s RIS &8 mm t HL2H R
IR AL o

REBEH T AR A LS 1 BTSN TPl
A BRI R P ) SR HUORS BV tE EBER  Ai Ak e ), 3R AR F Sephadex LH-2
OZ k4T #1F . iidSephadex LH-20/ZHE, FRATAT LLIZ A K5I A8 T 24
kR, RS A R H R BUA S RS R R B B A .
I, Az EE T 5 Sephadex LH-20Z M FEBR &8, MUEGAHE & b
S B RCH & B PRSI R TS BT B R A B R R I
P
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3.1 RS
311 TS iR
K 3- 1 LM R E IR

Table 3- 1 The materials and reagents for this experiment

2y 44K Gl R A7

I B AR H ]
DPPH AR KA R A7
ABTS AR KIA R A7
PTIO AR By h ] A7 R 2 =]
Tk 2B AR I 245477 A PR 4R [
i AR I 245477 A7 PR 4R [

7 32 IR A K
Table 3-2 Instruments and equipments

T i ali 55 R AP

B RF CP214 B A PR A F
AL HD-5 SR HT AR (B3 HIRAF

R AR DHL-A g S AR
ERRIETE BS-100A B TR A IRA T
IR B O 3. 10, 50k S [H Millipore 2 7

R B0 L550 WG DAL PR A 7

bR X MultiskanFC %! FEER R RAERAT IR 7]
BRI LGJ-10 B RA IR B R R AT BR A 7]

3.2 I A
32,1 BRENE

H1 2.2.5. 2 A0 L 25 4% 1) SR T M A ek i 1 RS D50 mL. Bl 7> T
53 71 H50kDa. 10kDa bl S 3kDalf i JEE HAT L JEALBE . BEJE, AT B O8R4
(54194000 g, F72E30 min) J5 I8 B RANZE S WO AT AR . 73 il 4R 3 0 1
JiE>50 kDa(F1). 10~ 50kDa(F2). 3~10kDa (F3)#1<3kDa (F4)J 4 443, ¥
PR, e S PR TS

1 (%) = AR E < 100%
BT G o B
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3.2.2 Sephadex L- 20 45341k

¥ AbER 471 Sephadex L- 20 2E N ZHTHE(160 mmx80 cm), 84l /K ¥k~ 4y
MR HEAiKEF4 (<3 kDa ) M4l o — @ WS MRE s, FFdEid0.22
um LR PR AT I Ik, SRIE T DARRERAE . S B AKIE R TRBA ], W
W AE M, 76220 nmi &K T RME4RE B e fE. 2 b B E, K
Tk TANAFEM L sy, IXER2H 7 BB UER H 2 R T 40 2, B JE o ik
WETEREAT T E o
(1) BRI

#4200 gffiSephadex LH-20# i & T500 mL 22 & F/K 1, TEREA R HE &t 2%
Ja, B A RN S AT I AAKR o R R i T R R R R 2 AR R
TRIRAS, FERFES AL IR /NE,  7E M IR) 5 DASF ROz 53 00 Sl AF £ FH B 30 e 4t
P, H 27 B R 2 TS SO R AMIRGU R A . N B R, e
Pl R e M IR M AR AN RS . FEW IR A B R RS, i
LRI AT RIF A, Ik F 2 2 REK RS 25
(2) BEIESIH

¥ BEAAN160 mm. = 280 em ST AT ARG G, A LT
IKBEAT = URAGFR PR o A5 A JE S HE 80 1 A7 N £493-5 mL [ X258 7K DA iR
e BEFR, MULARFFRIEESZE ZIRINC R0 MK SR AR, TE 7
TERE R P ELE AN TR K S, JRS5 MG T NI . BEIHERE S, e B A
M, iR # E2-3h. SEE AT O 25 BB B AR ES, BN P AR EES
M SRR JE RSB, R ORAE P BRI R AT ]
SHOG, ALEEPATER R E 58w TE,
(3) P

AL VR B B S IS AT IR, F IR N RN — 2 A 1 R T 2R
17, BZRRIEIETE £0.5 mL/min. KRG 5 2 M B AT IRV
HEFE220 nmyk KRB EEAE, FHIF i AL s . TEM IR B 28 3 58 4
Fasg, FHLRHMUNGEE I ZI30 minZ5 55 L J5,  FRUGHEAT 4 AMR AR A%
e, 4k E 2R BRI RERR T o
(4) LF

Tie B s IRE SR BT S50 0.22 pm JENE, AR UEERE B NS mL.
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(5) Pl

K Z B TR KRN T, FREmE, LU TR e R .
IR, S A I 2 S N 0 R O SR B AR A, RERE AR R AN R 4y
TR X A AP 5 P 7 A A e o AR R WA B A (R4 A, AT TR AR ST S
B I A HATIEE, FEE—Fr S, B S X S A AR 2 R 20°C
FOMER IR PR 58 Hh DURA DRI AR E 1
(6) T

HIF IR 7 G R R D 4y B J5 ,  PIE  R TR RO B L
WHET AR, FEAE-20°CHIZAT T ZE4E 17 -
3.2.3 F&ERkX) DPPH B & B R AE

1% Jayapala N ({7 VALY, BEAEMEC, #4325 5) 1) DPPH-IEFRAE ST ¥
100 puL il 4% 1) 0.2 mM DPPH F VA VRN 96 LA & iR &AL, K
JUMA 100 uL AR EE AR AL 70 ke i, A2 %0 T AE BRI E 30 min, JF
£ 517 nm FIE. AFAFRES 3 4747, 1%L R AR5

DPPH HHIEERE (%) =[1-(A1—A2)/Ao]x100%

K. Ac— HEE+DPPH AW 7E 517 nm HIWROEEE ;s A—AFF M +DPPH & Wi 75
517 nm HFIROEEAE ; Ar—FE+F BELE 517 nm IO EAE -

3.2.4 FEEFMXT ABTS H BB EE

% Thaipong K J7EPS, BRAEZCL. ¥ ABTST (7 mmol/L) Flid fif B2 4
(2.45 mmol/L) ZEAAFUR AR ALER B 12 h il % TAEIR, (6= T 78 BRs
0% B L LA AR R SR € ABTS, BRECILA, JEF /K CBERiRE, E2ITE 734 nm
Ab B EFE DN 0.7+0.1. #4 50 uL #F 5 200 uL ABTS™ TAR B W 5 A I 96
AER ENR T, HEER TS 10 min. 7 734 nm ALMEROGE . AFHEER,
W3 HPATH, Fbh R AR

ABTS"H H L7 B R (%)=[(Bo-B1)/Bo]x100%

A Bi— S+ ABTSTVAWRLE 734 nm B OGEE; Bo— /K L EE+ ABTS*
VEIRAE 734 nm )Gl .
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3.2.5 ZFFT PTIO B A& MR AE

2 LI X B9 79509, BEAE S ok PTIOS 1 i A6 B R £h 22 vF L (pH 7.0, 50
mM) HAEN AR, # 20 pl BFE 5L VRN 80 wL PTIO B R #h 22 i I W s N
2 96 fLIER ER T, ££37°C FIEH 30 min 5, 557 nm Nl E KOG .
PTIO-J&BRIE S ABTSHEBRIE 1) v 545 SR AH A .
3.2.6 Fit o

P SO I E3VREE A, BOdE SR SPSS 24. 08474811, &5 5 LLP By fE+hr vk
RN, BIFRZ IR H Origin 201844 58 i »

33ERE S
331 BENBSER
* 33 HESEASEER

Table3-3 Yield of components separated by ultrafiltration

F i 8K/ Da 152/%
Pty fie VR - 100
F1 >50k 19.23
F2 10~50k 13.69
F3 3~10k 25.17
F4 <3k 53.29

SN EGRE AR AL IS, W EETE R R OB I R 4y TR 50 . 100 3 kD
a [SOmLER IS, MISRAFIUAH Sy, 2 AR X DA 43 A 4 HF1(>50 kD
a). F2(10~ 50kDa). F3(3~10kDa). F4(<3kDa) , KFYStEE L& 2040 34T v T4k
B, R EATARFFE P PR, NR3- 1R AT LLE . FA4L ) 1T R iy
FIN53.29%, F3IRZ, P33R KA N13.69%.

3.3.2 IS & BT DPPH B R EHERREE

DPPHIEAE R —F) 520 A VF Ak B, 4 FH R i R AR BT A%t E
HETERRAE S, FAEE R M O A B L IR R TEX AN IR
dr, BRI RE T 0 2 SR A P B T 45 VRS 5 (WDPPH E H 2k, AT Rt
FOE 5 Bk 5 s e (a0, M DPPHIF IR 5 H A B b 6 1 ) T e ful i, X
LM R S5 R — N T B — N FADPPHE HHE, LR AR F RN . 7EIX
AR, RS L DPPHIZ > I AR A L B To . s e P
AR A AT AR 78 B o6 DPPH ) Ha i B AR FH 5 B R e fe 7). AR SEIRTE AR
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TR IR BE T G 8 43 B9 43 2 (0 2R 1 K 21 2 X DPPH- (135 BRBE 1. MEI3-17R 7]
DI EEH], BE%E EEZ MIRERE N, X DPPH- MiEFRAE I thiZ @it s .
e RN IR, ARSI EEREREEE AT ug/mLE 1 mg/mLEf, &G 2K
5DPPH- 2 [0] 2P LT R AR R . EIE B RSB 1815 B0 %5 H o 1R JE
%X # 1 mg/mL i, DPPH: [f] i& Bk % N 65.69£1.35% , F1 (1 i b F AL A
50.22+1.53%. 4iRKH [ P44 EIEZ IKAA H O MDPPH B AE ), IF HiZ
R 7 I o AR 55 18 o T A

80
| Bl AR
F1
~F2
F3 =
60 - ” &
—_ \\ g
< yfé
L \ ]
& Nz
x40 /
: .
~ ~
A N
N ]
b R
20 |- T Sl
A \\ S
. / N
]
s
R // / \\\
& 7 =N\ IHNEZ
0 1pg/mL 10pg/mL 100pg/mL lmg/mL

BE R
B 3-1 R4 4y BRI oWt DPPH H HI & 135 BR BE

Fig. 3-1 Scavenging effect of ultrafiltration component egg white peptide on DPPH free radical
3.3.3 }BiRLE X ABTS B AERYE R AE

ABTS MIK4SOsFJ LA AL S N A= e e HIBH 7~ H 13, IF HAE734 nm4tb
A AR S INPUEEARIR, BT DA RO X 2 5 ) A
O ABTS FIK4SOsA& P A AL 20T, BIATT AT LUK AR IRUSEF= A2 Ao 58 1R BH 25
T HHHE. X[ HAEEGE ERIC— A B E, 3K 8734 nm.
XA A LE UL B T RN R o RS I R A . SR, TESRCEEE LR,
oA A B A ) B AR . ik, R DA N — R AR SR A R B
b B M. HIEA > ABTS R AE I E3-2, MK E
WHIN, SHSEERENIER, BHEREREMEZR EF, | mg/mL
[RIF42 5> %+ ABTS B R R 1£96.11+2.26%, =T [FSEWREE N i HAB LSy .
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100 ™ Iy mwmen I
F1 1
T r2 A
80 F3 N
F4 N\ -
s N
\c \\ /
T 60 I N
fr T \
& gy
i i N
= A b
[Z 40 - N % N ]
g - NN
N NI
Nz SRz
NN - o
N A
N N 1
\\ e \ d
) ¢ & iy
N B
N - SN : N
1pg/mL 10pg/mL 100pg/mL 1mg/mL
FE SR B

3-2 MR 7 EIF I ABTSTH HIEIHE R RE

Fig. 3-2 Scavenging effect of ultrafiltration component egg white peptide on ABTS* free radical
3.3.4 #BiRA N PTIO B HEAIEMAE

PTIO (Carboxy-PTIO) HARE KNG, #e¥ 5 A RIRE K4
WIR R, kTR Y. 24 PTIO 5S8R KR L RN, Hl
RIS IE G, KR TR RN ST ETRENAN, ok
T RSy R T RSO G R P o 38 W R A RUROR BE W] BASRAR K
T N PR PR AR A L ) R AE R0, ] 3-3, AHEIRE T F4 4501
PTIO & BRAE idwal, HEWKE A 1 mgmL FiE K F4 414 PTIO IR R
ILH] 61.67%+1.65%, = TEEARIE. HIE> BRI E Lt re B A
REW, 5 Jovanovic! VRIS B 45 RIEAR—5, KL REESE, Sl
EHAR TR, NTHHMTRESARE, g d, SHES BN F4 A n Ba
RAEFIHUEATENE, T DMERA— P BT AR A
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Fig. 3-3 Scavenging effect of ultrafiltration component egg white peptide on PTIO free radical

3.3.5 Sephadex L- 20 9345 R

WO /AU

0 50 100 150 200 250 300
AT (min)

P 3-4 F4 /] Sephadex LH-20 1% K]
Fig. 3-4 Sephadex LH-20 chromatogram of F4
XiF 453 B A AL I T B I 1K) FA(<3kDa)414), % Sephadex L- 20 % i )2 At
B8, Ihih sy 8 AR EI A Sy R R, #0577 BERE T
AR B4 E, BRI B4R N 160 mm. &5y 80 cm I B ZHTHE, HHLA
200 mg/mL ) EARMRE AT ERAE, RN ORFFREAE 0.5 mL/min. AR B I [H]
(RT)Z> 514 57.83. 124.83. 152.92 A1 219.03 min, 43 HIY&E T & — A& 4H
4%, FaA N F4-1. F4-2. F4-3. F4-4, BUELF S A 03T % T4 HE, IF

-33-



TR
B E CATA FEFE bR I PUE TSN, 3E—20E RS RRIE A .
3.3.6 & LH-20 5y B /3 F4 {405 % DPPH B HRER)ERREE
P PEI3-S R AT, 8% SR BELH-20048E i AE Ve i 14414 Je F4 41 4y 1 L5 DPP
H-/&FRAE /), DPPH &R R EEIR G NN R, SiE & AR E 5 5 g4 o
DPPH /&R M IEM K . SIKELE] mg/mLi, F4-3%7 DPPH- [{Ii5 R % 972,19+

1.58%, 3Uf5HANA 7,

80 -
70 |- —v
60 |- /:fi
-
50 - —
Lx _—
& — -
%‘E 40 |-
30 1 = F4
® F4-1
20 |- — A F4-2
v F4-3
& F4-4
10 |
L 1 L | L | L 1
0.00 0.25 0.50 0.75 1.00

FERHE (me/mL)
P 3-5 LH-20 73 8 J5 4% 4177 &3 K6 DPPHe 77 BRfE /1
Fig. 3-5 Scavenging ability of each component of egg white peptide on DPPH free radical after
separation of LH-20

3.3.7 2 LH-20 7Y B 5 F4 {4H57 3T ABTS'BEHEREMREE

KI3-6 NFAZLH-207) 2 J5 & VU 70 S FAZL 70 AFABTS R BR R I ELEL,  F4
-320 73 WIABTS' [R)75 BR BE I AEWKZ 910 ug/mL-100 ug/mLI, LA 73 i LRI K
MK, Ff HAE100 ug/mLIN 1A 3 SEEGIR N I i RKTE ERUR . #£100 ug/mLI,
P23 I ABTS G 4 24y F4-3 >F4-4>F4-2>F4-1>F4, HABTSHKIRN

98.56+2.62%- 93.224+2.21%-. 89.52+1.84%. 73.56*1.85%-. 66.52+3.33%.
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Fig. 3-6 Scavenging ability of each component of egg white peptide on ABTS" free radical after
separation of LH-20

3.3.8 2 LH-20 7B /a F4 4R %F PTIO EEREMIERREEN

~ [04]
o o
T T

[})
o
T

PO 5% (%)

0.0 0.2 0.4 0.6 0.8 1.0
FERIRE (me/mL)

K 3-7 LH-20 73 & 5 #4173 i K PTIO H H2E R3S R g
Fig. 3-7 Scavenging ability of each component of egg white peptide on PTIO radical after
separation of LH-20

2 PTIOS IR KM, 45 RATE3-7Hr7R. MBI R] LB 2 L5 2 DU Fh 4 53
(4T SEAL BE ST K AMK CNFA-3>F4-4>F4-2>F4-1 >F4. Fi R =EKRE N1 mg/
mLi, F4-3[PTIOE i, 5% T 78.85+2.01%, 1 A 4iAk (IF4 I 2 I H A Ak
P iE M . TEWRE0.1-0.25 me/mLyE N & 4H 4 S BR 3 22 AN K. AR 2
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WIEEIE0.25 mg/mLJG, FATKI F4-3 4455 b 27 BK G PTIO [ 3 B A0 T
MszaG 2 5y DRIE, FE4E ORI SEEG b, AT R B A BRI pra b s it
[FIF4-3 20 43 S IRAE N FE 0t %, 130k — D8R 50 FAE 40 B P % 48 A0 452 4% 7 T
1EH .

3.4 RENEE

A 7 DLSE B R R AR NI, X A XU RS B W BRI, SR B
PR IE T B BT 4> B 4lifh, B DPPH: . ABTS*. PTIO-Huéfbif 1k
IR TT, AT EIRAPAFEEMEIGK. HF2ILLT4ie:

(1) 2450 . 10. 3 kDa [)50mL g @ IEE BRI 7r A2 WA H o, 7
Wl 4 44 NF1(>50 kDa). F2(10~ 50kDa). F3(3~10kDa). F4(<3kDa), MF47EAR[A
WREE T X =Fh B B TEBRBE kG, /N T-3kdalf) 73 1 & I FAZH 73 P A0 s 1k
U, SWREEHFARTERRBE /3T HAh 4 5y, F44ESEERYE A, DPPH:HE
B % N65.69+1.35%, ABTS*ERRFE N96.11£2.26%. PTIO-TEMFE H61.67+1.6
5%. PRk FHPUAARE T AF I FAREAT I 2050 . BHALR M, F2 BAmPiA
AEME I ARG T-3kDall o, A% B K i e A s 1 T e 5 P R S M T
TARAG ORU0S), - 5 3RATT 45 S AR

(2) ZHRFERHIKLH-207r B3 2 WU 470, F4-3/EDPPH- . ABTS',
PTIO 5 B fig /3 77 I BE e FE (R 3G hnin 34 m . #E % 9 lug/mL-1mg/mL T [{)DPP
H- . ABTS*. PTIO- &M% 5 I N72.19+1.58%. 98.56+2.62. 78.85+2.01%,
F4-37EPUAAL = F8 bR ARSI Hh 22 I B A I B B A v 1, TR b 3 FH e 48Uk e
BT BF4A-3313E4T fa 858 .
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F4E BFEAMEMAT L929 A S IR AR E AR
1EH

RSN VERS TN 4] 20 46 e A ik s IR IR I B ss AL g, EE
IRFS A N SR I AR BRI SE PR D REHLERD), A2 T, AR s IR
H R e A I8 AR E ) A N S AR R AR AR, O ELId i L SR A S e
Ry AR R v A AT, A Y 4 PR AR TR B S PPAG HTRATE

FECAT BRI T, S H GO0 F 2 K F R 20 B S ST SR AL R 05 A5 A AT 41 i
RIC, R4 AR B Tl AR A AR T Sy IR . (ER A SUEAEAL TR
AR, W, R R A BT 2 B R 3 R PR BT AR N B 1 AL A
RETFANTE MG & LR s DL S, /DN EURET4ER (B anLo2940fie) , 1FN/0
i B R AL AN AT BRR BB 50, X6 445 S R AL G S K g1 17 28 0K L 2008,
X I XS A1 TRV IR 37 R R S U, B T R SR B N . I R
Wb, /I BRRSEET 24 20 I A2 N P A ) S A N R R S R . AT R 4
i, BT R B REACR AL B ARG IR RO ARIHEIR O, T REAS AE S 36 R 3R 11—
AN BE MG N AR LS R A RO S R 5

HEAE (H202) ARSI 7 TiEPES (ROS) gy, Ao
MBI RE 7T, I A B B NG N A, HFEH PS5 —RIM% R
N, AR AR BRORAE LTS R B B AR, i N A AR B UROS, i
AMEAEAHE T, SMEARAETES, IFRERMNMEIS. Xh e
BRI TN EE A DNA LUK IR B 52510, S 5] 4 E g . SRAEA
P EREAR, SRR ARAEN, dEE (H0) 5 TlidfEas T
7 FORAE A B3, IX KR EAS A HTH 028 RS A A S8 AL R BCIR S 4
SRS B 1 S I KRR

A B DL 2 1) 46 15 20 10 B B B P DO TS B, SR B MR =
PrEORAGE) T8N ZIRH 7, A H0.15 FLO294M 547, fEAmfarh 51k 14
PORESNE,  ATT S TS — AR SULAN H A A AE SR 5 1 0 RO SEBR AR A . R ik
WHFL 1 XL IRAEH00155-F N XTLO2940 Ml BT 51 & B A S U N BIPE T, I
WL VRN T BRI L2940 i G 52 Ho00 15 5 51 S B A7 L) o Ay BEIX LB 4
NHE— B I RAFI & & PR R I BS  7 BR KT
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4.1 RIS EE
4.1.1 EENESHH
R 4-1 32565 5 250

Table 4-1 The chemical reagents for this experiment

25 44 K ol 5 AP
Ik / = il
A AR I 245 179 5 R

HEEA AR ] 245 179 R

fit 2 i35 EX %71 Gemini 2 ]

#bE DMEM A4k 2 Z[H hyclone /A 7
CCK-8 A7) & EX %1 B REVHEARGR AR
HHR-FEE R EX %1 B REVHEARGR AR

2R (I EX iR} BB REVHEARG R AT

PBS il EX iR} BB REVHEARG R AT

1929 41 “H 2% Hh AR 2 Bt v 4

2R A R LA A AR & (JC-D) A AR REVERG R AT
W/ BEA G R & EX %71 B REVHEARGR AR
P AU D7) EX %71 B REVHEARG R AR

412 NG EEEE

42 IR A K%
Table 4-2 Instruments and equipments

AR/ 2 R/ T

e ARG SW-CJ-1FD TR A PR A T
TR R TR A 371 18 ] SEAAE 3 4 ]

5 B O L TGC-10B Mg AR B A PR A

Z DIRe bR X UVmini- 1280 H A B AR AR

PG E R 1X73-DP80 H A BUbR 17 A #]

ERTRE WJI-80B-1II gAML A A IR A A

4.2 I F7 &
42110929 AREE 7. EFRER. A&
4.2.1.1 4 Z 5
M-80°CHIDKFTH U LO20ZM M, H4 IHAE NS e AE3 T4 IR JE /K I 2 B
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RS TN, ERPREREFEI RIS THR . BEEHRAE N IKE T4
LAY, B SR 75 % TR FEE TRV R o T r 1) 4 R V2R A A A R AT AR T B A
H, BSR40 A T R B T R TAE & T e SR .

R R R IR S 40, IR R R E.0E . LA1000 r/minf)iE
FEEG03 min, (FI_EEWR. HEEMAL mLE R, RN T RE
RE, AREHERIIMBEEEFM . RN, EH TR N4 mL 584k %
o KRBT BT EIG RN, REF37°C. 5%CO56 M4 ik ATH59%,
TR IEMANDIRES, & WIS g IR
4.2.1.2 LA

FETFAE SRR AE /T, 1 B RN G M AT TR B M 5%, Ji i 4 350
£, FIWTp R B A T B A KORS, SE R EHIEICEH, UETIRET
—DIERAE TR R AERK R, AN HE G, SRS &
B, ATDAH R AR R 3R, LR A0 4k SR 5 LLIA B S6 BT 7 AR B 0e Bk
PR, Rz, HAREI B EZEE, ARERRIOA KBS, WY K&
I AT AR AL AR, B A A TRECRE B B Ay R, - g RS
BB IR, DAAERRAN M R IR AR S T, R S AR BB 11 A 1
FEEME . BARHERAE: A IR AT 7R, 5 A 10% R 25 L5
F1%AUBLMDMEM S A Kr 72 58, KA 8 TR =M, B2 aiE
JEiLFI80%-90% Jy 1E o SR 4 FJBRA v AL SRR = 0, 7E1000 r/min T 0
3min, EBE EER, ARG MR 7R EIAT AR 7R, B = R —
RAER
4.2.1.3 A HIHAF

W AR KR R I I 20 B 22 0 T TR G I 35 PR B ek e, JEAT IR AL b
H, JRURERANM . AR E AR IZ ARG B BEJE, IAERM
AR E TA A, REUBEE R A G IAT AN . %, KAl E T4°C
KA E 15 min, B 5 FEFE 2 -20°CUKA A7 820 min, $A 5547 2 -80°CIK
Fho FFAIMIAE-80°CIR T TV Tl —REME J5 , e 2K R NI A A # h AT K I OR
i, LG SEME .
4.2.1.4 FESLTRALEE

18 FIDMEM 85 37 L 12 1) 7 2 95 mg/mL FIRE S, BOE B 23 Ik 347 e
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SRR i 3
B, @022 pmig ML IETHEREYIG S, DI RS .

4.2.2 BB E AT 1929 4BBEAISHIER

AW FEAL ] CCK-8 VAREAT BRI AT SE56 o AEAH M xS BUE M, FRATTHL 100
uL BN 5x10* AN /mL (1) L929 41L&, RN 96 FLAk i &AL
BTk, BATEEFRILE T 5% C02. 37°CIHR IR H T 24 h (355, B
&, NSRRI FEWEO.1. 0.25. 0.5, 1 mg/mL) M) EIFHH ALK &4
I FEAACERAWCE 3N AL AN OR B DASE B IR IR N AN A . AR
EFE 100 uL J5, FRKGEAT 24 h 03EFR. 25, BATHFTERR) PBS Pk —
U MG H 10% CCK-8 TL LG 5 773 IR . 85K 96 LA [l 48 fif 3%
FFHIFE 30 min. SERIFE G, U R IR BEARACAE 450 nm KT
M 5E S ASFLIIIS A o i JE AR LA A 2T H 520 M A7 6

AL J1(%) = o5 x 100%

A BI—INFES IOG B s BO— AN ANAE 5 1R OCE(E: B2—

240 AN N o5 FRD RO FEAEL

4.2.3 H,0, 1S L929 S (IRA R B AL

H,0:1 T 140 M S A RS, 32 S FH T DAl A 4235 P Ikt 4 A o
WAEIE R . HoOo&ROSIE B ALy 2 —, Rel 5l AN BIBUR YL, R
SFEAMIE TR T B, FEAHE TR RATE R T/ BB 4E 40 i 51929,
AN H2 0240 R 3 37 L2940 i () AL S A A B . Oy 1 1 7 B BT HL 0
S, ATESx 104 /mLIIL9294H a5 5) #h A A 7E96FLAR |, 152 E 90 uLify
N VR B RO I A S SR 2, TETEIRAEIR AR T, A E T37°CH A 5%
TR P I B IR AR RO AT A 24 hiE R R . WA RE, AR
i FRES 10 pL 4R IR R . SRR AN 10 pLAS R EE (100-1000 pMD  FTH
Oz, #kZERGIRI2 g, B CCK-8IEEM AN A E R . SR HdE, AT
ST T AEL9294M i S AL 4 5 A ARG b, 4 Y B A (S L9294 A7 % R TE 1T 50% )
HoO0 3K FEATE g 508 B I 556 77 =
4.2.4 BEMREAD I H0:1FF/F 1929 MHE FIHIF0E

BB IR IR SRR 4 . KL 92940 VR & 1) 40 i BV 43 i 2296
FUAR o WIS R o, A N80 pLEs I3, 17 AR % SEH LU 43
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FIERIN80 L& M A B VF . ATE 4L #E37°C. 5% ~CO %6 N 7= FE P 1%
24 h)a, st ad. RPACLROIA, N0 pLEE TR, SR
A10 pLERTHE A il (R ZREE 73729100, 250, 500 pg/mL) ATk —3
(124 hi7R. By, R0 HRAIDIRE HiE N 10 LB FR BB HEmh AL FE . 5t
[FIF, 0T d Ry i, o m Ao 10 pLik FE 2400 pmol/L )
H2Oo iR HEAT R E AL . LG 4R S EAT 12 Wi B B BL. 3%, I8 FHCCK-
SR LA DU 25 £E 400 i R 4705 6
4.2.5 FA-3 AN REIRE X H20:15 S5 1929 4AAR5E 1 H S0

WEIEF A, BOHAMRY . KLO2940 MR n 96 FLAR H o 7E 5550
BEH, SRAR SRS, NEAS0 nLiE IR, My e 4 S5 41U i
80 WL & UM 1) BV . IXEEFEARIYE T37°C. 5%COMIFINE L K15 748 rh 85
B24 ho PlikfgEmt A G, IEHAIEAL. R 4Ll LB A A0 pL s 5%
B, SEIRZH IR FRRFERARE (437012925, 50, 100, 250, 500, 750711000
pg/mL) JIAL0 pLEIE KRS AT, JFak S 9824h. 25, 7R IR AH o [F R AR
FR10 pLBFFREE, T CE S A% 2R LA 28 P T 43531 17 FE A oIm N 10 pL ik FE 25400 pmo
VLHTH2029 W, ARZEHEAT 12 hIE B A . %, FIH CCK-8aill i pEhi fir
ZHL ) () 4 LA R

4.2.6 F4-3 B4y 3F Ho0, iS50 L929 #fA ROS HIF2NT

K H] T DCFH-DAGOGIRET R TE i N s PR SE A (ROS) HIKF. DCF
H-DAE R — P M 3k 1 F iR U B, F R DA 40 i WROSIRAS I A8 4K . 1
IR, DCFH-DAME FIALER AL € R85 b b 55 e 440 I o s o i3 A 41
PR, 4H A R 2 K DCFH-DAK A%, AR5 EMDCFH (21,7- =5 —
AFOEE) o MATAEREER (nBEEHE T SEAE. BERES
BEYSEALDCFH, 1A N B RAIG AU EHIDCE (2,7- 28R HER) -

4.2.7 F4-3 NERER F4-3 X} L929 {AAEEIL 6

L9294H PG/ AU et S 56 & — Py F A AN B A P 2 5200, FH DX 40Vl 4 i
FEAA, VAVPARANAREENE . A0S A M R o X S S R FH A
ANRIZE R RORE, o i 4 i J0 T LA 328 o 4 PR N 4 ) e
UCalcein AMERFDA (M3 4R , Pt )aimdifis kK a a2t 7
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— P Xt BRI i S 2 AR S P A4 M et ekl T (B TARE D K Eth
D-II, XEEGURLAREE I 76 8 004, (AT ASE N BT B A 3 P R 45 44 o
RSN mAXt A, BRI RGHH, HAMALTARIKEF-3EE
FRTRALEE2 h, BRXFHERZLAN, 200400 umol/L H20,, 148 he/NCoi H % fL
Btk o pEfE VKA RAE, IR E U A, TS 4E AN SR 4 I ) &t e
VR AT e, ARG TR T8 B 6 B T ORI 9480 nm SKIHTE
WGAE TN MR SEAT L e, 3 MRS E LR AT
4.2.8 F4-3 5t H,0, 35589 1929 £ & Har 47 B BB (31 A9 B2l

eI Ab T A KAILO2940 i, IR H 35 50 o A AE 6 LR o e it
400 umol/LiK % TH202K 75 S A0 M A 12, FF 150 B 744 Xof e 2 R0 BH 5 HR LA Ry
S, BHURE T37°C. 5% COKEMEIR BRI FRM P, H3R24h. B)5,
LR TR AL RIS, AR IR TUE 1 B A I R0 20 AT AR S PR A B, IR
0 2s b . TEREALSRAE T, ) 20 B R i N AH R FEE R D C-1 5 3300 4T G Ak
H, YERFIF 20 mine ZJ5, FIPBSZEMEN A MREEAT PR BE S, FEALE A2
mLF i AN TR0 B, BT 5 M S AU AR SR UL I - 7 A 200 it 2 A A
ERVAEI S
4.2.9 Gt o

AT SEBG PR3 E A, Kl R I SPSS 24,0347 41, &5 5 LT S (b
FERoN, BIRRZRH Origin 20188458 il «
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43 FEW 5D
43.1 EFME X L929 HAparSHE1ER
B 100mg/mL
2501g,/mL
500Mg,//mL
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&1 4-1 %415y BB RS (R BE T FA 40 R )
Fig. 4-1 Cell viability of egg white peptides at different concentrations
N T IRNR T ERIE IR LO29 20 B A= KR B3z s2 e, AW 9T R A 1 CCK-
8 (Cell Counting Kit-8) AR MAMEIE /1, EAITEME (H0) WIEHLT,
X % SEIG AT T P MRS VA o R E4-1FRATRERSTE TG Y, AN R4 4y
RS HT AL IR 2> B BL100. 2500 500 pg/mL A [F19C B 8 B T Lo2940 i, H&
XoF 24 WA ¥ B T TR R ) 3R IR RO AR AR ) — 1T o AT R 8 Ak B ) R 0T R
H, XA E A L2940 Mo A7 76 Z 3 Mk 98% LA b, 1X — ¥ fEH 78 ik Be 1 1E
XL BV RN, BRI PSR R I oA o AT i A A7 36 o B TR B e, T R R B
TUERP A BOIRTS . SIS R o, ERA MR A E MR T, ik
B o ETE IR AL TR AR, AR I (1) 240 P 4 5 A A B T R 4 TR 4T A7
WIS, X SR TR R IR N, RIEKA & IS X929
A= AEATAT B AR, BB AN 40 A6 KB 3 7 A P sl A2 i
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4.3.2 H0,1E5HI 1929 AR S K Iip 1R B piE ST

100

20

oy

60

40

20

Ho 02 A AT DA B H2 5840 IR 57 A 2 15
S Z BRI F, BATR A H0 R RIS, a7 — AL
WG SRR . EEFTR, FERGINH2O23K FE R, XTL92940 i 4 K (1
MHE BB 2 58, AT A4, 0H0E /1 B, Ha0o% L9294 fu A7 %
SRR . HH000K 400 pMB, SxIRAAEEL, 40IEE R4 N
52.7141.3%, FEILLANHIREE . MIREEHI 221000 uMEF,  H T 4040 SR B i
R, PEAMAAFERSR TR, AEERECT, SO IR 7K P 113,98+
1.79%, %T Uk, FRAICE G 6525 %k 52400 uMATH 021 i s 4 i 32 473 )

HIRE

B

E"““‘““1

STHREEE 100 200 300 400 500 600 700 200 900 1000

H,0.#& . (pumol/L)
B 4-2 AN[EREE ) Ha202 R 45 71

Fig. 4-2 Cell viability at different concentrations of H>O>
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433 EFREZHES T H0. B G 1929 ZHAEE I HIE M

100Kz, /mL
100 — B 250Mg,/mL
i 5000zl

E s
- o £ . B P
- = - & A EE
& E::: H ’:-rg::': iEE:: — e =" 1 1
60 - B 0| PR (Al e B e re e
S EE LR e B2 e R e
lw-El A B E AR AR A
o-bE B B Al R B A e
= B E e A e PR R e
IEH2H #RAHEH  FL Fz Fa F4 F4-1 F4-2 F4-3 F4-4

¢H 5y
4-3 RIFH RSB AL 4 Ha02 5 57 1£929 HI4H i 11

Fig. 4-3 Cell viability of L929 induced by H,0, induced by each component of egg white peptide

W E4-3FT 7R, TELH0: 40 B4 05 2, 4 B A7 38 38 DK 240 2 %o e 4H 1)
54.86% +2.1%, 1 244K FAN IR B2 0 23 B0 0 800 IR 0 A U AL 42 473 R L929
M SE, W MAATE R E] T AREE R TE. 400 uMATHL0,15 51929
M 264 T, A UE Sy B FILH-2043 85 1 )\ /N 4 73 FE H. 0245 493 T 24 h3Jill
MIA100. 250, 500 pg/mL ¥ T B S5 IR &AL 70 2 RE S sy 1929 41 M i A7 i
K, YR L929 My BARIE, SHOGAMEE, E8KEZTF4-34 7
XF NI DRI VR - B oA 2L, IF HREE SRR R THE, A AA s
P, £ ERETLHE W, SRIFPUEIR S 273 0 20 N A7 05 26 1 5 e 52k B2 A
HE, A[RIZL77100-500 pg/mLye [ N R ESE Ik, HBEEWREZR TS, s
HEEZ M. LRGSR RKE, HIEIKLEIREE H500 pg/mL i X H0, % 7
L1929 i S Ak 153405 (0 CR AP A F B 5 FE At SEBR ik B2 . 8 2H 25 i LLF4-3 I N
MPAFIE F fe i o FA-320 00 X 4R i ORI AR A T- At 74N 2000 . I 55 A1 T A
FE BRSBTS T BT B, F4-3 20 43 TRAG B (RL.929 4801 453 473 4H L P 4776 28 A
81.45 + 2.12% & = 2 91.32 + 1.43%, SR KE, F4-3M3E R T H A HE
RRZ Y
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4.3.4 F4-3 AR AREIREXT H.0, 155/ 1929 4Aa5E a0

100 - =S
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HHitEETT
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(e}
I
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IEHH frfgH 25 50 100 250 500 750 1000

[l 4-4 F4-3 53 AR EE X Ha00 55 J5 1929 (407 /)
Fig. 4-4 Cell viability of L929 induced by H»O at different concentrations of F4-3 components
HF4-33 225 ng/mLIE 22500 pg/mLIf,  ZHARFA7 55 5 300 H R BT+

EH, BHZEN500 pg/mLix — R A LR BIF KL . % FHH20.15 3 (L
2940 M EALIR AT AL B 1 ORI BOCR, (AT AI AT TR R IR IR TF 2£92.13% + 1.2
5%, s R KPR 1 XA . BT IR AU K 21 v 22750 A11000 pug/m
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Fig. 4-5 Fluorescence images of H>Oz-induced ROS in 1929 cells by different concentrations of

F4-3 components
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Fig. 4-6 Live and dead fluorescence images of L929 cells induced by H>O, with different

concentrations of F4-3 components
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Fig. 4-7 Fluorescence images of L929 cells induced by H>O; induced by different concentrations

of F4-3 components
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