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Advances of Bioactive Peptides Derived from Hemoglobin
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Abstract: Animal blood is rich in a large amount of high—quality proteins,especially the hemoglobin accounts
for 60 ~70% of the content of total blood protein,Bioactive peptides derived from hemoglobin have a lot of
important biological activities,and it can be developed for biological products with high value added as the function
food, medicine and cosmetics,etc. .But major of animal blood is discharged or abandoned in form of sewage,which
causes a large amount of valuable nutrition resource loss and it has brought serious environmental pollution.
Processing hemoglobin not only can fully utilize a large number of valuable proteins in the blood to prepare bioactive
peptides,but also contribute to protection of the environment, The research progress of functional activity of
bioactive peptides derived from hemoglobin in recent years has been described synthetically ,and this paper has looked
forward to the application prospect of bioactive peptides derived from hemoglobin,
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EWEEREE XA BN ERRERL 2m2u b2 EhREE. SOEEAKELD
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EHIEAFERKO R, FERENITE
REI= R BRI RME. mEDHHEE LIRS
EERNAEIFORE—FHERNEARKEE.,
MK+ EARMEREX17~18%, BREERHAR
5, HpA 60~70% AHFELETLMER (RBC, red
blood cell) HEIMLTEFRS, ML EAEMEEK
BA—ZFIEEMIREEYE, Wb B0,
ACE 5D, 5 B ePEE BRI S, i
M AR ER, BUETEH ) BUEEE R
PEMEBEDE, 2000 LK, REFFEEFE
HHELKCEES (LA E, ElEFET 200
i, BER Sy LA ¥y 5 i SE % 0 o TR
AzZoh, MY—EaAsKkEHEREESRE, #
FZEFRE 10%, BZEKREEHEFRRRERE, HE
BERIRIE . FRAAMLES, REREN
FEMBHBBMHERBE, FXERTILER
FRMOEAEDERKNOTIREEM, HxtEF
Mar#tT TRE,

1 MZIZER (Hemoglobin)

M £T % A & i 41 F(heme) 52k & A (globin)4%
Ak, %REQSFEH 68, 000:E/RE, 2H=
% 141 MEERERIFRA o B 2Rk — %
B 146 NMEERAKNIFRA B 5EH L RS A TR
MENEE. EBOHREN, B KEECHERE
BEAS-AMAE, MAERNKEYESLE
WA Y, FENRFAR.OSEE A Fe?t, B—
SRR E MR~ Gk ERIZER, "
Ry MaOES FASSKkEM, Fe?* THEL.
Fe* SNEIAM 4 Mg . O, R SRk LRVHE
B ARG, (T MmaEINKRRIPR, ML
EAMZ&HmE 1 Biw,

Bl euafqhdishs&8

2 MTZEAFUKANEEEE

M#E 1 FILAEY, EFRAXRMIAEARES
BRESBT H BESRREAIE., LTFTHLAER
ARk — SR EEE S TER,

2.1 PTEEEEYE: (Opioid Activity)

Pl AR YRR 2 2 — R T IZ R TS
ik, BT EA X-Tyr—Phe, Tyr—X-X-Phe
K Tyr-X-X-Tyr WEEBH &, ELRENA
Higt, FRRESKEADHEZAEAEYE, &€
EABFERHSERESENu-, & - fly - %
e, RARE. IFTAGESE. d, PR
RinfThEE, 1979 4, Christine FHEEOBEK
BNEES, REBREMAREEK, RASF A
("oeE) $EIRZEH R, FRoAsMHEERK (Exorphin),
IR £, 457 Tyr-Pro—X-Ser—Leu st X 2%
FERGEEMSE RE AN, RABRFAH
&, Piot IM A4 MLEAHEEABKR
Wby EH TRHRAEM R EEER K, B
& LVV-hemorphin—-7(LVVYPWTNRF)& VV—
hemorphin—7(VVYPWTNRF), Q.Zhao Z®H% %
B, xHRMHEKEI ICS50 & (= ZBILE
oA 41 2% Y 2 v 7 e D L R B2 1 5 0% FOTRBE)
£y 912429. 1uM #134.3uM, Qiuyu ZhaoZH RP—
HPLC (RHE&ZHMENE) MR THLLEAD
BEABKBRY P OHERR SR hFHE, &
B4 E 5 LVV-hemorphin—5 (LVVYPWTN)
T2 LVV—hemorphin—7 FIEEaTEWIR, HHIXH
Mk ARAE EaBABARRTE VYV -
hemorphin—5(VVYPWTN) & VV—hemorphin-7,
o, PR E R LVV—hemorphin—-7 f, LVV—
hemorphin—5 BHE# B & 385Kk 2,

2.2 MEEKFHEREBGTEE(ACE Inhibition
Activity)

LEBENBFESMERRK, mMAA 1S5 ~
20% KICE N BB ILEER, ER—HTEMNEHE
R, RERRHKEL. PR, OIEEREES,
M Eok FH#M (Angiotensin I converting
enzyme, EC 3.4.15.1; ACE) Zif¥ifi/E}ER
EEEMOER, ACER—-NESBNESEE, T
FETILRRIMNE, CEMKEEIMIEE, WTEANRE
AR LR C R AR Ef%E, ACE
AT LEEA R - — MEEKE I B/ -
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- MEERED, MmEFERE IR RGN
mEKHER T, FeEEnEFEgk, Barss
A CE BRI IR M 24 ¥ 41 7% £ L i Fe Bk 3=
Ehik. A ACE MGIE A& FEERDTHE A
REraREARPHL ek, Kazue Mito &2
BBk EAQRA T 4 EATH ACE EHA
Zhk, 73 AFQKVVA, FQKVVAG, FQKVVAK,
GKKVLQ, ‘Efi13 ACE i&HAI%HI 3 (1C50)4> Bl :
518, 714, 211, 119umol, ARRZAZSHR (EX
HEmEAR) LLFQKVVA, GKKVLQ /Mt
J&, KRMEM 172 + SmmHg BEF 150 + 6mmHg,
Yike Yu F2%b5ins & AT E QK Ry H
Sephadex LH~204y# . RP—HPLC 4fift.. MALDI-
TOF/MS (F JFus Bh B b e i AT i8] T )
R ESI-MS/MS (Mm% & FHECAE / Ri¥) 4o
EERAKRF% E R H S A CE
EH Lk LGFPTTKTYFPHF #iVVYPWT, ##&
I IC50 {45314 4.92uM #16.02uM, KR E5H
hEOBLRIEFRATRAENNICS0 HELR
A, RUREEGNAEAERENRELERR.
2.3 PiEfE: (Antibacterial activity)

bk (Antibacterial peptides), X &Rk
/% (peptide antibiotics), B#eE%FrEHLE
BEHLHIO AR AR . BRZHIFRE &
ERBEMERRY, ERRNSEEH —HEEREK
HAFL00 /b TEAR, HAABRIMHEG
#, BHWIER, AEFERREIEE R EALN
BEHsy, ERHENFELSMEARMERK. X
BBk R . BB, SERRENE
EHIET 100, EEFRSOBE RN EMEK
¥, HEEAMEESRERERRET 50%, BRba
BhelE &, AR, BF o BRARN
EYENR AR RS, BiE, ARE
EY R E oS 22 PR, B2 K
HH. AREREERENWAGME S, S/
HleE (MIC) MO0.25~4ug/ml %, —sPE
FEREHWIELRFNHRE (KRFE, A) 5
TEGIREE S, PR TREERAFREE, &
RETE LA it T HEMRABIERET, #e
MR ERREERIESL, FHIEH T HhHEmE
HITE R B R AL # B FRRE. MEIAE i
SrERARRF, BERENFERELE, REEH
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EiErmEat Rk EnaefET, BERNIESE
SR B BERKAUARRH A, Froidevaux R %7
AREFRHRAERFIEERP-HPLC 4ifk.
MALDI-MS #iE s> F&. ESI-MS/MS B} -TlE
EMBERNFEEET M EMMIEANE
EHBKBEYP BBk EERFT, A
VLSAADKGNVKAAWGKVGGHAAE, H£Rkxt
M. luteus strain A270 HIBCIKIEIREH 1.5 mg/
ml (671uM), XA E KN4 ML E S Rk
Ry R — A iEk, Naima Nedjar—
Arroume Z2%t 4 1ff 14T & QY B E A Bk e H
RP-HPLC £ &, #i7Hid REINEMIRE . ESI-
MS/MS s TEEMAK R AL EHT 5 M8
AL MR (M.luteus A270, L.innocua)
REZKHME (E.coli, S.enteritidis) BHHE
GBS, B0, REPIHFRAZEXLEHE
BREEOmMBRE MR EE, FHENEREK

ETHAREALHREE,
A1 —2aikaG5RGREABRATIREHEN
sl 3 31773 EL]
Sequance Fragmen bioactivity Source

FQKVVA B130-133  ACE minbuory™” Poreinc homoglobm
FQKVVAG B30~136  ACE uhibitory™! Porcine hemoglobm
FQKVVAK nf. ACE inhibuory™! Porcue hemoglob
GKKVLQ o469 ACE inhibitory™ Porcine bemoglobin
LGFPTTKTYFPHF w446 ACE mhibnory® Porcine bemoglobin
VVYPWT 3439 ACE whibitory™ Porcine hemoglobin
ASHLPSDFTPAVHASL al10-125  Bradylimn potentuxton’™®  Bovine hemoglobin
LANVST @129-134  Bredylonm potentution!'™ Bovme hiemaglobin
YPWT 34-37  Opiond® Bovine hemoglobm
YPWTQ B34-38  Opiod® Bovioe bemoglobin.
LVVYPWTQRF p3140  Opiond™ Bovine hemoglobin.
VVYPWTQRF p3240  Opowd”™ Bovine hemoglobin
LVVYPWTQ $31-38  Oproid™ Bavine hemoglobin
VVYPWTQ p32-38  Opowd™ Bovine hemoglobil
VVYPWT $32-37  Opiod™' Bovine hemoglobin
VLSAADKGNVKAAWGKVGGHAAE al-23  Antbacterial Bovine hemoglobin
VTLASHLPSDFTPAVHASLDKFLANVSTVL al07-136  Antibactenal''*! Bovine hemoglobn
QADEQKYVAGYANALAHRYH B126~145  Antibactenali®! Bovine hemoglobun
VTLASHLPSDFTPAVHASLDKFLANVSTVLTSKYR  al07-141  Amibactenal®™ Bovine hemoglobin
STVLTSKYR 33141 Anubacrenal®™ Bovine hemoglobia
TSKYR al37-141__ Anubacienat® Bovine hemoglobin

Lot RARERKS R ARLEEOHRARAIN Y A E,

n.f. represents that the active peptide has not existed in the amino acid

sequence of the hemoglobin.

HELiEY (Antioxidant activity)
AN, RENAELR R DR EL,

ShRARAEFEHFN —FHEEIG. HRAX

Pkt & SR E B hE RIEHENTE, 4
Vil g hEM AT —ENRERM, EIME
MR THRETE (Egithit, S8t
SRt A feinly) MEN, BAREE. BANE
H. DNA REgHEIMR R B T Bt it
MEFTER (amipmT), MRAPERERLEZ
Fik, HERBLIRAIEEL, EABREMEL
ERM R ESRS, EEEEEEM, XERR
MERERFRERSEANRERHNALT RS
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EERES FRAOLEY. G, EiLaEE
Alzheimer JE ARIK I RIBTR £ ERAEWASD T
S5XERFEAhEFANHXRER DRI
B, BRAEREHXTR, B, BETEL
DNA S MGRIER, KEMERTEMRERE
SERRJTRESK, WETEBERK, FNREZH
AR, MAbEEERRHNREN, —EATAK
HIBLE L #I(BHA, BHT and n—propyl gallate)it
FegtrRMAARBHMSEER, B, ATFX
BEAAMENANEAEBLNEE, £-2EX,
REHEARELAERKFRAN, B TR
AT EHERR#ERRE L, RABENE
mEERE R R S EEmETE,
HELEERERH D REHERR. B, thk
mETRN AR E, LEkR, B IEERTK
EEw., A, HmMAEARS THELERK,
Chi—Yue Chang %™/%f ¥4 if 41 & A % R Wit E
BRGSO REREAE, £REW, Bd2% R
HEAM 4h FilET 1% Rk E AR oH MR, Wik
EFEA HIKT B 63.54%(5.0mg/ml), Ri@id
2% MK EOM4h BE, KROEEREN
DPPH A #1158 % 51.57%(5.0mg/ml),

3 HRMRRRE

HE W ok 3 B 53 Ay PR R o A 7 A KR S
B AEYEEKAR, ATEARAFETILEK
BAMNE, SRMIE, MEE - RBLALERN
BAFETEAREEMRFSIZH, L@ K
REARKG EETRENE, RARKMIL
L #EH, MABEAEWERKAEEFLEE
MThREiEYE, WHARADRERS, BHRLKSR
ZRARMMENEYSISE. MTHLERHE
HiEE R ERT AT 2 AR MK P K EE R
KAR, Wi LA B THERRE,

BRI F KA K EBRM LK S H & 5K
EHFRRE TSR, ERFEZAMNED
L0 14 Rk R BLE) £ KR A A TE PR RO RR SE O 19 R
A, ESH A TR L E YR R R AT
RH Dy etk EWE IR, £k BALRFFS
. ERRAEMERMERXRZRAEARNIE
EHEIES, FiL, RkAXMAEAEERKRH
AMERE: ORUTEZHR, WehkEnNERL

EE%, BUSH. BiTHI Bk EIEHI R A
YEHR, FEFHERK, ORAKRITMIE
AEHKABEX R, ABHHEERGTF
RREHATROEREE, MELPERORE,
ARALEYWERRNEERATL, BT, it
2 Tolb B LR TR SRR AR

BE Mk
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