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5L, I 38 2 S AH w5 A AH J2 BT (reversed-phase
high performance liquid chromatography, RP-
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N e B ACE 0 i 36 Pk (4 41 4 47 Z My, oF
— B RAET 3AHA ACE MG M H 1C,, 1543 3
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SRS 8 R A D % 5 U8 45 fl RP-HPLC
4l Ak BT AR KRR, TR 3RAS T 2 RO 4 B AR
F R R A9 PO BK : SWVE #l DILN, # B ACE 11l
Pk,
12 mEHK
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SRR RE A 0 i AR i A fk . Nimalaratne %11
K FH 88 U8 -IK 43 o o KRR R L BH B A8 4 )2 BT R
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8 36 0 41 5 W 3 P . 3l 9 Caco-2 B )22 4 Jif 455 Y
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FEHS

I8 T A 45 W AT K DA A, L 2025 ok v v 2R 1
KA F oS G 3 R 1 SR FH R ST A - v T
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A K. B0 PVEE F1 RSS 45, I 19 25 37 k-7 4% 2%
B YIVE B BT M R R LBk g AR AT LA )
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o~ 8] 2 A A R 2 BE L K 3 K -4 (dipeptidyl
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A, 38 DPs fig W 3% 42 iF L R & F0 SUEL AT T 1Y 1
B T KR AT TR 1) 38 5 2 R /N 2R T RURTRR AR
21 A AR L 3 0 /0 B WS T AR 38 i N 4R
IR & i (A iE N A Y pH FEAK.

WA, B VR AR W T K AR B IR SC A B L B
S PR ZE T fE, Carrillo 20519 )\ B & 1A B 1 1k 10
WA K b o B 51 B 7K, o B 4RIk
Bt YSLGNW il WIRGCRL 43 5 XF 3 = [% BH P 5
IR 22 PGP B CAn K A T R 8 28 B3R D A AR 5 Y
U HES1 . Moon %52 (R 5Tt 7 I A 05 26 35+ B
SRR 115 2 A K KX 5 RS E] B N 9 AN i
MCF-7,HelLa, HepG2, HT-29 #1 LoVo 4i jfs B 4
b A B T AT AR S — Ao BRI N 2R R E 1Y
¥, Jahandideh 281 % B LA Mg A 25 B K R
FERICH B B A BT S AL D RE 1Y 2 K R FE HA R AT %
g
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H I O w8 i R 4 2T UR ACE 1) ifi ki
RS TREE/NYZIK, B8 2~12 ME IR %
HLx e R M TS 5 ACE B I A7 £ A 45
4. Pokora %8I A U8 IE 43 125 265 75 U ACE # ffil
JUR -0 e FLA ] 3, & By B E /N F 30 ku A9 4L
Sy A % T 2 R R UK. Chen 45107
T o O A K AR S 283 ku B U AR RA 19 EWDs,
HACE 14 36 4 & 2 & T M B0 & K g .
Fan 4897 R F M 8 %6 B BV 3 RSO0 T 1k TR
B A T B <<3 ku.3~10 ku A& >10 ku
By 2H 43 JF W & ACE #1035 M, H 1Cs A 23 9 4
0.15.2.44 #116.93 mg/mL, 3 W] K £ %t ACE 4l
WAFAE Tor F R /NI A b . SR ACE 04l
JHR B4 36 1 O OR 58 4 5 H Ay F A 0K L Salim 280
MWEFEIAE AP LEEE 10 N EiErER ACE #H]
K, H Bk ADHPE, =ik PRM, — ik PR.FR,
ICo 43 %M 3.54.5.22.5.47 .4.53 mg/mL, % 7E
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FaaE ACE $ K b I 0 3 i & 12 8 /D 100 1 3% 1
A FE R Y A R RE R i 2R R AR T R K Y
ACE T 7% 4, BF 58 B Ik Bt — 450 C v hy
Pro.Leu &5, N % 5 77 % 20 56 R . ol 14k 20 3 e, 24 5%
1R )7 51 v & A B K PR g R 4 s 52 B BE Y ACE
W iEPE . RETFIEEW . ACE I BK 0 16 P 5 —
P LER) A B KM E R Y R R R AR R
1 fr 9 g FE Ry 41 4 0 & A B K Pk R L i R
SRTEPERREE C i iy 3 A& LR 1Y 7 41 & A i K P
IR, R BR T WD BOK B A, K5 &35 IR
ACE il Bk 09 30 36 1 5 C s K M 2 SE e 7 i
RIEMSE. SRME K & F BRI A R ACE M
il JUK 3% P A ME— P L Son 20T HE R VE N R B
e Y 3 A ACE il Bk IRW . IQW 1 LKP
t, =K LKP B9 ACE $ i 6 M: i, SRR B C
KU HAT Pro B, G R KIS, W5 1 PR, Y
C Kufi 3 MR R EA Pro B, H ACE # il 1 1 4
5 L SRR R (A R Y 10 FEAE ACE 4] T
P 4 Bk CF. KM, ELPF, AM, ADHPF, LPR, PR,
FR.PRM.GR, H IC. {43 %1 H 1.82.1.89.4.24,3.07,
3.54.,1.30.5.47.,4.35.5.22.3.11 mg/mL, X% kBt N
Ui LA Pro B, H ACE #0036 M 45 B od 557,
B £ Y E IR ACE MH Ik C KimBEA Arg
B Lys %547 1IF i A7 A9 & R BRI, H ACE il 3% 1
IR 00T N i oA 95 A I e B R 2
5# ACE #10iill BK A 3 14, Je B i 58 R B ACE #1l i ik
BN A ity 45 48 X HL 4 o o6 MR oA ok YL |
SRl HE I IR ACE #0461 BK B S B i 5%, R ik 2
B K B 25 M Bl 2 B L e 1 TR ACE 0461 K 4 35 1 oL
AT 58 4 1 BGX — M. ACE 00 BK 6% B0 41 3
PEARRE ALl AR B — R A R B Fh R S
HeF 7 A A IR L 5 S R R B R R HK
HH AT T EE IR ACE #1101 ik 59 40 51 35 v 5 25 18]
M ERIMBEASAZ, TEEBRBELEER. Yu
SEDOT S HR I B P R BUAY S K TNGTIR i2E 47 455 481
ST ACE 3R PEAL 5 6 DN FERR AR KL Ala 354,
Gln 281, His 513, Tyr 520, Lys 511 #1 Glu 162 A5
TNGHR & EZA RS GERP A
BETTHR T B EAEH .. T M AE R SR H 4y T
B AR =k CIK 5 ACE fi% % 42 14 780 F1/E F AL
il o 25 5 2% B VR L B L B VR A 1 R R X CIK
5 ACE 89456 fif i 53k, ACE B9 Gln 281, His 353,
Ala 354 Glu 376, Val 380, His 383%F & JL R ok 5L 0 H
CIK 256 MR AENL A .
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Table 1 Amino acid sequence of egg white derived ACE inhibitor peptides and antioxidant peptides
ACE il ik EE PN /=R AN B AL AN Ty R 2% Sk
ACE inhibitor peptides References Antioxidant peptides Evaluation of antioxidant References
= - s 14 Bl
TNGIIR [39] DHTKE A e 4 [22]
Oxygen radical scavenging capacity
| JE 3o 46
RADHPFL [39] VAWRNRCKGTD . ﬁﬂ%wnﬁﬁkﬂ{h . [11]
Inhibition of lipid peroxidation
19025 1% 5 5 4L
RADHPF [39] WRNRCKGTD R [11]
Inhibition of lipid peroxidation
1551 B 5 s 4]
YAEERYPIL [39] AWIRGCRL . m %Jﬂuﬁﬁkﬂﬂ: . [11]
Inhibition of lipid peroxidation
1 0E & 5
RADHP [39] WIRGCRL _ DRERSEL [11]
Inhibition of lipid peroxidation
11 18 5T 15k 4R,
YPI [39] IRGCRL EiRTGLR R [11]
Inhibition of lipid peroxidation
Voad %: //:Ah
RVPSL [39] AEERYP RAMEWREST [43]
Oxygen radical scavenging capacity
= =3 &b
ADF [40] DEDTQAMP AR TEEIRRE [43]
Oxygen radical scavenging capacity
145 BE Jo 3t 48
MIR [40] VYLPR i [13]
Inhibition of lipid peroxidation
A B H A
CF 36 EVYLPR 13
[36] Inhibition of lipid peroxidation [13]
1 R 25 4
KM [36] VEVYLPR  DelgRaat [13]
Inhibition of lipid peroxidation
0 g o 3k 48
ELPF [36] VVEVYLPR T [13]
Inhibition of lipid peroxidation
DPPH F R
ADHPF [36] GGLEPNFE 18 GRS [5,? i) , [10]
DPPH radical scavenging capacity
. DPPH [ Hi 3E35 B g
IRW [37] YLGAK DPPH radical scavenging capacity [10]
DPPH F B EE
QW [37] CFDVF 1BHERRES [44]
DPPH radical scavenging capacity
ABTS A 23 Br i 1
L 37 YQFL
KP [37] vYQ ABTS radical scavenging capacity [44]
f <y A Bk
RVPSL [38] WNWAD AH BRI [44]
Oxygen radical scavenging capacity
DPPH I B g
LAPYK [35] AM LA mERIRIED [45]
DPPH radical scavenging capacity
- <y A Bk
LKISQ [35] WNW BRI [46]
Oxygen radical scavenging capacity
Voad %: //:Ah
LKYAT [35] WAD i”% A i H.hjj . [46]
Oxygen radical scavenging capacity
= S A B
INKVVR [35] WN RAmERRIET [46]
Oxygen radical scavenging capacity
Vi %: = //:Ala
LFLIKH [35] AD AFLALTERAE ) [46]
Oxygen radical scavenging capacity
DPPH bR e
LGHWVY [35] LDEPDPL 1 A7 B e ) [47]

DPPH radical scavenging capacity

22 EFBEMEURHEBXE

W WRYUAAL KA TG S5 KB B R/ME /N T 3 ku B KBC B AT e ) DPPH A iy 26 3
%R 2R BL R B AEAH G, [0 7 B R BN UL BREETT . B (79.6221.85) 601, b Ah, AR BEFL &
WP . 7R T IR 2 ) O <3 ku.3~10  HIE-H 5 E K S E B K Y PSR I

ku FI=>10 ku B 15 98 % 73 25 69 0 5 H K i)
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TP A /N F 3 ku 4L 4y LR F 3 ku M4 5
7N R R AR A PR T BR R ) B = M A D g
F1U L KA IR A 525 B P A AL RE T g2 R R Ik
PO Z X o R B A IR R B RS PR Ak
AR BN T, SR . Sun 2560 % E 2R (A il K i
FEE B O L U o AR B 4 Rl sy, LA e
fE T BRI M :2~5 ku,>5 ku,1~2 ku
<1 ku, HAFFA LIRAH, F L& Y080 T
Jo i 0] DA 2 BRI T A TG A B s, R
LSRR AR EE & A 2~12 M E R
FREL 0K, LT i A BRBEHR & A Bk PR R . A
ST F BT N g 2 L R 1 i K M 5 bt &AL BE ) 2 1E
Vi SN N 1 K D ST = R A SR T i e
ik N S & A7 B K PR B R I Val, B & Ak K 0 L 5
K 3 R B D04 i A 0 RE 5 AS AR I i R A P B
5 8 i B2 A DT R 20 B0 s R A A R .
Zhang %5 R VE B (P S E 4 FR BT SACTE IR
JE B A 0 AR, Bk B2 #E 20, 60,40, 80 F1 100
pmol/L T, 4 Ff ik i bt & 1k 88 J1 4 & K.
VVEVYLPR >VEVYLPR >VYLPR > EVYL-
PR, %M N 82 & &4 Val LU Val B8R 250
JR Bl g SRR B RE T . O A R S SR R 1 AE A
SRR = KB b AL BE g, 0 2 I ) i v i s
R AN R 220 1 A0 T 1% Mk s J B 3 T DA i A
SRR AR T BT AR VT, sk IR
T A — Ao UK WNWAD, I X H A& i
A Bk WNW, WAD, WN fil AD, WNWAD,
WNW . WAD,WN ixX 4 Ff jk iy T H ¥ 9] 43 & @
SR HAT B0 A B R AU RE JT . T AD I
6 I 3] 3 — R
23 EFEEYEERRHT Y RBEHEEE R
ML AE A L 56 T 25 5 VR A W 0 M KA E A ) R R
WA T BRSO 2R A5 DL A . Hou 2505 NS 2R
BB T 7 &R EA RS T RS MK
B, Jf LA VSEE,VHSS Hil VHS(p)S(p) N3 Ali & i
27 SRR EL, A AT M 8 O R E 9T, A5 R R IT L X
T VSEE, C ity 55 — o7 Ay iR 14 2 Fik 18 2 00 20 149 , TR 1
LMW E R “EE” /A4 T C by, X2 55 e i E
FH YO B BTk, 1M T 51 22 SR 1Y B R AL AE & 45
A 5 I KA D s R 0 BB 5 X T VHSS., C i S 7%
“SS”RE L HE S 1) a8 i H 22 &R A B R Ak TT LA
PR AR S W WSS M .l a4y T4, TRPVGE 8 H
HEPEDE AP Asp 582, Arg 483.Gln 553.1le 550 2
5B VSEE 56 M F 8048, HEH S % 72

i R EZAEM; VHSS 5 TRPV6 136 P
i 5 Asp 565.Ser 572.Pro 584.Glu 490 #1 Ile 551
LA sl B T8k A M B AEH S VHS(p)S(p) 5
TRPV6 By 454 h & AR 20Tk, Asp 582, Tyr
564 .Pro 584 Ml Gln 553 & FMREELE S VHS
(PSP A G M EAERL S .

I 74 485 0% i Bk DL Ah L i 2820 A DPs o M8 g
T8 KB G K, 40 PVEE #1 RSS 4%, & 3
Glu,Asp.Lys, His,Ser,Cys %% % 0] fE £ DPs 5 &k
B AR G HEE . e Ah . Wang %512 BF 58 & B
VR TG B A0 IOk DHTKE 54545 & 4
SRR Asp Ml BE bR B EUR F DL 2 Glu il 4%
it i B 141, B B 1 5 AR RS B T BE1E 5 DHT-
KE #& ., H DHTKE-Zn( DB SR M L EA
JF BS54

3 BREE5RE

LR L IR L A Wi R AOR: F R AR B BR 0 B
UK, B R A A B T OO B A . HA ST
A R R o 1 WY A AL — 2 S I A
TR LR A RO R E A B g, Hop, T
ACE 10t J9k i #4580 56 ZR WF5E B g b 2 iR B RY
HEIE I ACE il JIk K 2 0 73 5 i B/ i) 2K
H 2@ HERF IR 2 — R4 C 3y Pro,
Leu S5, JEHAR C AR A Pro W, H% PR K
58 5 N S o 07 o 1 e 2k T i Al 28 TR L R TR ) )
TS A K R R TR ) 2 R W EE T K ACE 40 )
W, BEAL, EE N IR T A ALK B 3 P 5 K B 1 R
R/MEA R Z B B0 B IEA S, B oy 7 i i i
ANURARTE PR R . N S 2 R 1 K A S T TR
A= W TR R B BT AR RE g B R A OG, L R A
] i ot ek 4R A B 3 IR T A A IR N S A K TR
AR UN Val . T 55 7 W2 FE TR I A7 18 2 R KA =
KB PTAALRE 1. 3 AF R L 3T TR0 45 IR WA Y
PR Z2 AR B W7 B T, C 3 B — 24 Glu X T {2
B WS B AT H B TR L T Ser 1Y W IR 10 TE & 4E AL 5
MR A A P R R A A A6 B

IR LA LA 28050 22 02 15 3 1 T G A R R A
W3 PR A 5 i — AP PRI O A M ARG AR i
i TE A B A IR A5 AR 3 R K R R R I T
HE— 2D 74 L R 22 BB ST TR R K A A 8O R
HEMBRAMAERE. Hh, & A IR
{187 b A AR 5 ATS 52 6 200 1) i 249 4 30 3 A S A5 2 1Y
TR IRTELE [R] I B A 22 b A LG 4 (5 5 b 5 44 A SR
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By AR R DUR SRS s /N o3 Ik oy B Ak
FEARNE LA I R 8 Tl A 77 2 77 AR 5
k2 A O R I B 1 R A
AN R Rz L AR L AR [] R 2 LI I TR A R
T B AR X K AR T RE Rl 1938 B A SR DL RO
A Wy 1 PR IR AT S AN BT TR S 3 TR A 0 T A K
R Ir B Al AL T B PR AL R I 45 R BE
S TR R 2 BT ) R R R e s ]
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Biological functions and structure-activity relationships of bioactive
peptides derived from egg white proteins:a review

ZHAO Mengge, HE Hui, MA Aimin, HOU Tao

College of Food Science and Technology s Huazhong Agricultural University/
Key Laboratory of Environment Correlative Dietology sWuhan 430070,China

Abstract Eggs provide various of nutrients for human beings,such as proteins,lipids,and vitamins.
Besides of the processing properties from egg white,bioactive peptides obtained by the enzymatic hydrol-
ysis method have diversiform biological functions. In this paper, biological functions such as antihyper-
tension,anti-oxidation, prevention of cardiovascular diseases, promoting mineral absorption, anti-diabe-
tes,and regulating intestinal health were summarized, and the structure-activity relationships of egg
white peptides from duck egg and chicken egg were also reviewed. It was found that egg white-derived
angiotensin-converting enzyme (ACE) inhibitory peptides could affect their ACE inhibitory activity
when the C-terminal was proline, leucine,and the N-terminal was aromatic or alkaline amino acid. Hy-
drophobic amino acids in N-terminal, and aromatic amino acids in the primary structure of antioxidant
peptides from egg white can greatly improve the antioxidant capacity of the peptides. Glutamic acid in
the first C-terminal,and phosphorylation of serine in the sequence of egg white-derived calcium absorp-
tion peptides play an important in the calcium absorption. However, bioactive peptides obtained by hy-
drolysis were confirmed to have different bioactivities, low yield and significantly different structures,
making it difficult to obtain universal structure-activity relationship conclusions. Thus, the purpose of
this paper is to provide a basis for the high-valued utilization of egg white,and a certain application for
the production of egg white bioactive peptides as nutritional supplements, functional nutritional health
products and therapeutic drugs,as well as to put forward a new prospect for the research of bioactive
peptides.

Keywords egg white proteins; bioactive peptide; anti-oxidation; high value utilization; promoting
minerals absorption; structure-activity relationship
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