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Recent Advances in Research on Porcine Hemoglobin-derived Peptides

ZHANG Li-juant, XIA Ji-hua!, SHEN Feng!, WANG Ya-jing?>, CHENG Yu-ming?
(1. Heilongjiang Baodi Meat Food Co.Ltd., Zhaodong 151100, China ;
2. Tianjin Baodi Agriculture and Technology (Group) Co.Ltd., Tianjin 301800, China)

Abstract: In this paper, porcine hemoglobin-derived peptides are described with regard to their nutrient composition, processing
technologies, structures, functions, and application fields and prospects. Porcine hemoglobin-derived peptides, a group of small
bioactive peptides derived from porcine globin, have smaller molecular weight, high bioavailability and added value, a good amino
acid balance and nutrition-enhancing effects and can be directly absorbed without digestion. Porcine hemoglobin-derived pep-
tides can also promote the early development of the gastrointestinal tract and amino acid absorption, regulate gastrointestinal
motility and have immunoenhancing, blood pressure lowering and blood lipid lowering and antioxidant effects, thus being
suitable for use in the food, feed, daily chemical and medicinal fields.
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Table 1 Nutrient composition of porcine hemoglobin-derived peptides
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Table 2 Amino acid composition of porcine hemoglobin-derived peptides

SR &4 /(g/100g) SR 5 /(g/100g)
REATR 10.56 IR 2.54
SRR 0.45 HER 0.69
22 AR 3.51 it I 2.03
AR 11.57 RNAR 5.75
BRAR 8.00 WA 7.55
T2 R 3.12 Pt 0.76
Ha® 4.26 AR 7.19
BRI 0.25 MR 6.77
R 8.22 KA TR 2.45

2 BhmmAEZEAKKMITTE

M IRAR: QD) SR TR AT iOR L IEZPU// NS E7K
i RO BB, LB W E KRR . B
J B3 VLR B TR S A5 B 1R 3 SR AR [ A

T T TE 0 M il — Hrike— 00 8 — i Bk —
WA — K — T pH (L~ B 00— B3 — I — 1 98—
pH {E —~ &1l — 4% 18 — (T J5) — e e dh o HARERAR T4
Z WKL AR AE A WS

3 i 4T E Ak S

20 FR e & A 20 R B R 208 1 45
Ky 4 NEEER G, 2 o A a WEEE RN AS B 5 .
1L 18 (AR AN W — 4R SR R — AN 20 R o 71
B, BKEEEEFESME R M & Bk E, Mg R
Or FALAE BT, X 4% TR B A 8 R K ER IE &5 46 SRR b Bk
HAH. B EAS T H—0 FRKEAMY ST
B EmA N, BREALAF96%, MAEKF4%. N
iy AR IO A IR AL AR S s, 3
HKEAMBCIRG K EIF, MaEZNEKEAR “Mma R

HAR” R BETT R, & 8 (AR S 2 pH (AR E
AR BRE AR, ARIEOER . MK R K
TR, X BB L AT AR O AL B, R A I 2R
FIKES, A PO 8 5 20 AN RARE IR DAAN )
A SRR Ty A N IR B SRR I 2T . AT SR
MIAN TR IR K AR 28T 8 1 R 2 D g Hoa R 1)
wEw -

4 4T B E Rk Th AR

41 Rk P ) SR R E g B

AN A 2 T R T AR AR I 40 ) LR
HE BA R NHNME. el S M — g
Ve R, AN L T RE R B R, {4l LR
hE R SRR . H k. = R TR A T 4h )L B
4 E HEVEAT — R WA R, B BRI SE 1 A ki B
B AN M 45 R R T BE R B I REVR I, AR i R R A
LRE, WHEbERBEEORTER, DA
5 T AT 23 9 () B SIS, TR I SR WL A 0 A il ) R
A AR R I R SRS, R AR T, EH .
Pl b, sea. e, Ao Ak TR
o, A ARTRE ARRER, Wb, 8 e s
J D RE SR 4 s . WESLR I, 2~3 ANEIER ALK
/N R LU i 5 S P 5 e 1A W, B TR
A I SEIR 2~ 3N EIEIR) M2 Ik (10~51 R AL R) fiE
i e B JE S B E W, A R RS TR AE AL UK
5L 9 A2 2 25 R 16200 R HORHRAE, /N> T I
B ARG R v RFE . st gt
T FLAE A4 P9 T A e 21240,
42 ekl

G D BEAR N 23 6 LA fd B 7= A Al AN 1) s i,
A5 22 B0 (K R0 R 5 00T 4t v, s N B A
JHR R B e e R S . AT SR A I I Sh et &
A A RS S B S T K A I S B |
I 4 1 1 5 A2 BRSP4 1250 I 4T B P T K AR A R A
AT A v, X LA S 2 3 P L AT T 0 ) AR
o, BAT S W R TN A G fE I VE R, AR EHL
AR o T R S AR 5 g2 T N 40 L G 8 7 T
A SR I 2 ST 15 3 /I B S R PR e T S80S A T /D B
G BE DI RE MR RE I o &5 SRR WA Il 22 JEk 2 T AR o8 11 5 /)
R S AT TR e P 0 G AR /N BRI G 2 Th
43  thlEEH

HAHMAE., BT HSMER, G rE Amen
EIRYIR, AR R G R R, 3
AEREAR b T35 32 B S A 85 T ORI H . T DR
F ARG R G E I B S IE T A R
TR G M. BT B LL/NIRER & W K AELE R



56 2011, Vol. 25, No. 06
gk

MEAT RESEARCH

o>

PEAXTRERETRPR
CHINA MEAT RESEARCH CENTER

W5 T B Dy LR Il 2o
44 R EE LR WL s R B A R

IR 5 0 e B R R A A BT R L,
AT, W T 50 2 2 R AR 5% 4 WO w1
AR FEBUER, i s AR R Wi, R B 1 B
GRS TTERT. Si4h, mAFA MRS # ke
W2 ZEAHAFAEAHOCNE, EWOBCIRAS TR, HEE R, &
FIa BB o TN IROBORE B R, Wl s,
IERE PRI S B . WK R IR 25 (A, AN B v R
(ST E A
45  FAT PR i B R0 i g 19 2 g

Z Jont v L AU AT W B LR D Re, HRA
Boe o B PR R /D R R KT RN AR 2 K, X
IE & I WA B A PR S & [, $hr2
JIK B AR AN B B S5 5035 v IO R R AT I3 v % B I B
FI(HDL) K-, A& W] AT 2% 4 R el B AL A4k 3 e IE
FRE(TC) Hith —BE(TG) I iR & 1(LDL) & &, By
1IETC. TG MILDL & &M E. Bk, ZIkEA A
FREM A, FEIAR, WL, DI KRG, I
JPEE 45 Ty e R R A i N AT R R B N . R
7k Z ¥ ¥l (angiotensin-converting enzyme, ACE){EA
At Hs o T ek R R AR . ACE ) A i 41 )
ACE &,y i 5 B 7k 38 1T AR A e PO (0 B IR 2
Wb, TR BIIE T L 1) H 0, 5 S5 RO 5T
KW, MR AL E AR KWE T L= B AT ACE
il PR ) 2 .
46  HAAPEMNIIGE

YR N VE 2 RGBTSR ) s T i
Ko T HERARAAL R IR, fefealK S m
B FER, B ILAEFE R A AN & A 2, #
TS P S 7 T R T e B UK R G IR
G, RATPURAAE Ik B 78 4y Bk R Ok, B AS BT 4
R FEYURAMAER, AT 5 B SUK ) I DA A v P L
AH N (4 2 TR AR HT B e — ok, kSR Bt
AR I K T2 LR . T ha b IR A B K b b
AR e, EFECERNSEFRES. KR
JEL SRS ) SRS SR W R i 21 R 1 I A 6T A 2T
A BRI, AR TR R P R AL
AR I 2 2E W DFR R Db, 0T D B AR A A TR G
R A A 2l

5 ML 4 B B A N A

51 B AR R AT

W I I 28 PR R R R FR Rtk . AT
X P IR vy, O DRI R = SR g i o R 2 R
AT, HRESF AL N LEE R

ZIRAMA G NEE, HEMND, BRANXME YL
SRR KR O R S IR e B ) BRI, e B
EHEFRRA . WIS IR, JR0] 4 & ik &
T KRBT, BN A S DA RS
B T IR, BT LA Db 20 B I b A AR 30 4D 78 S R
A it VL AL B 1 A o 9% R R eT DU e aE 8
T BRIULIA 95 95 L 2, 2 38 B 53 3 R % 5 R Y o
A 0 BRAR B o A G oA T R 1 VA A A
RElE &, AR TYLHOIR A, i 38058 I B AIAR i
WA SRS T ERARMBE R . EKEIIUER R
W, B DR A CE LA Rk D DUARIE B A 1 OE F 12
B, TP R AN T g B AR SR B . BT
VPR T ) vk KR s A 2 s B AT,
XA R B S AR ECPAT AT S, @ R
4R SR el AR it . F R A AR A I Dk T I e
YokE, FEABE R FE A BT, e nT i vy RE AR iy
PR T, B K AR R A R B ) — AN R
B T b akea, WA, B R N E Ak, 1T
DL s B S s s LI T Wi AT A, AR
R R AL A

WORF T R Y s — M BT AN BRI A T IR 11K
Rl H KD REAE B MR OB s AR, i FLIR AR,
AT, XA RAR OB IT RE T — AN i 1283341,

VA AL 0 G5 R R D Bh R Ik e S,
ININAE KRR B« 7 W 55 PO A b, T R v D B
FEANE 1) IR I 189 5 B 1K, K PR T IS
52 HAbAisg

M FEr= Bt i o 88 (RS R4 R 2 —F
PSRN, Bl VE 2541, B ki
BIE, MR L B R ke,
53  EEZyre AR

JR R RIE A TH S B 2 2 A AL T e M, fe N2
S TR A O 8 5y o AN IR T A
24 R 2 0 E R PR 5 987 Y BB S IR O, 0 e
. BB R BRI . RRE . S D) BEAR RO
DL B R A RE S5 W PR 25, ARk R A R S #h 32 B 4
M, WEORAME 1, BT ROE R AR FH A A,
HRARN MY, Kt X g, KIS
NARBIEE, R T ORI A A A
YERF AN M IE DR RAR, A S G AR AR S . R
EHLLN PRI D)EE4 M. BRI, IRk
SO0 AR, Bk MR, R 3 B g B 4E
)Rk A A s, AT 3) e R ThAE: 4)i
AN A% A S B A A5 Al 5) T L i i
Y 6) B R TRE YT IRV M o
T)SGER N Wb 8) X R KRG« B R



ane

FPEAIXTRRETTRPR
CHINA MEAT RESEARCH CENTER

MEAT RESEARCH

2011, Vol. 25, No. 06 57

sk

MARGERBTT B R 9) PRI, Pz, X
AIRPBOREE; 10) fedbig o Dy g, 3 w21 40 i 1) 2805

(A
6 i i 40 B O Rk R TR

B A28 IR T A, ANBEAR IR 5, BTk
MGG g, AP S I NAEL, R BRI AR 2
RORE M 2T A a . B R S AR ST, 3K
BRI T P VR 2SI P ESE . 5 i B S R AR
P, 8 IR ROBCR AR ] 26 A3 DL B i e AT
WAl IEMFERAKRAEZ R, e,
R PRy, H AL TAE U 8o T NN
B S5, 00 B AT R B B R AR, AT
FER T A S+ 20

5% Wk -

[1] BENJAKUL S, VISESSANGUAN W, SRIVILAI C. Porcine plasma
protein as proteinase inhibitor in bigeye snappe (Priacanthus tayenus)
muscle and surimi[J]. Journal of the Science of Food and Agriculture,
2001, 81: 1039-1046.

2] MR 77, B3, VR Bk, A 1 AR A E AR I R 3]
IPEAR ML A RL 2, 2006, 25(1): 123-126

[3] RAORAK, KGR, M, A BESRIOR L 20 FE ) T 2R
2 54 T FE, 2009, 26(8): 61-63.

[4] BRI, #Rl e, A TS ML. bt JEstR % AR AL, 1997: 85-
86.

[B]  WhpkR, EEBE, MEAK, 25 CMS BRI il 21 85 (BRI (L3 (0 4%
RWFFL]. (35 & AU, 2007, 25(3): 41-43.

6]  Azem], WK, AE5, &5 LIEIL 0 & AR A s TEAR I AT 7L
BERE[I). K540 5L M4k, 2004, 12(18): 10-13.

[7] FRALAR, SEEOC, BT, A ORI IKTh REVE I EFAE[I]. A2
W%, 2010, 24(3): 31-35.

[8] SRS L AR (R S e A s PR 58 [D]. 22
NN K272, 2006.

[O1 G598, A4, R pk, &5, ROIMIMLLH A Ik T 2 AT 5E[d]. Folk
Rl 5HR, 2008, 31(2): 64-65

[10] i), ma kbt MUK FF &R ] WZE AL, 2002, 16(3): 39-40.

[11] =3t BRI, AR AR, 45, I GO I 20 85 PR 400 il O B8 IR
PEWFSE[I]. 55 & 2 Tk, 2007, 33(1): 10-15.

[12]  5R3CEH, Al 4r, RIS, S A8 AR R e 2Rt R BE BT AL
YERIRFFE[I]. IZRAFSE, 2010, 24(10): 9-14.

[13]  REE:AY, SOMVL, HU AR M 6% LM RD]. h R %K
2R FISRERLERR, 2007, 16(1): 19-22.

[14]  BRT96, Z500L, SRA, S5, /MIKIIBTTCEE 3], W &k R, 2004
(4): 62-64.

[15] Mo, VP, IR EIR. S0 USSR /NIKIOBF OBt R [3]. kst
Tolk, 2006, 27(1): 16-18.

[16] CRAFT I L, GEDDES D, HYDE C W, et al. Absorption and
malabsorption of glycine and glycine peptides in man[J]. Gut, 1968,

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[39]

[36]

[37]

9(4): 425-437.

HARA H, FUNABIKI R, IWATA M, et al. Portal absorption of small
peptides in rats under unrestrained conditions[J]. J Nutr, 1984, 114(6):
1122-1129.

GANAPATHY V, LEIBACH F H. Peptide transport in intestinal and
renal brush border membrane vesicles[J]. Life Sci, 1982, 30(25): 2137-
2146.

CHENG B, NAVAB F, LIS M T, et al. Mechanisms of dipeptide uptake
by rat small intestine in vitro[J]. Clin Sci, 1971, 40(3): 247-259.
ADIBI S A, FOGEL M R, AGRAWAL R M. Comparison of free amino
acid and dipeptide absorption in the jejunum of sprue patients[J].
Gastroenterology, 1974, 67(4): 586-591.

LIU X Q, YONEKURA M, TSUTSUMI M, et al. Physico-chemical
properties of aggregates of globin hydrolysates[J]. J Agric Food Chem,
1996, 44: 2957-2961.

LIU X Q, TSUTSUMI M. Gel formation of globin prepared by acid-
acetone method and globin hydrolyzates[J]. Nippon Shokuhin Kogyo
Gakkaishi, 1994, 41(3): 178-183.

MIYAGUCHI Y, TSUTSUMI M, NAGAYAMA K. Gelation of porcine
by pepsin treatment[J]. Food Sci Technol Int Tokyo, 1998, 4(1): 40-43.
MIYAGUCHI Y, NAGAYAMA K, TSUTSUMI M. Gelation of porcine
blood globin by calf rennet[J]. Anim Sci Technol, 1996, 67: 482-483.
TR 312 ik )i 4% B L AE MG MERT 9 [D]. Kb W g A K2,
2006.

AEIKE, WUTT . ANIRES S YR B A AR TS [I]. fk
HJF5%, 2000, 14(2): 11-13.

PAN Y X, WONG E A, BLOOMQUIST J R, et al. Expression of a
cloned ovine gastrointestinal peptide transporter (oPep T1) in Xenopus
oocytes induces uptake of oligopeptide in vitro[J]. J Nutr, 2001, 131:
1264-1270.

KA NIRRT EE B HAEAFRE A P RS ). AR m O ER,
2008, 33(1): 16-18.

WCar, T, B d BRI R S R & () D). B R,
2002(4): 9-10.

WEE, B AL E IR ) % ACE HIRIIRAIBIFE[]. ISR
4%, 2009, 23(2): 21-24.

SRS A ILAL SR IR SRR D S TR S [D]. TN
RIEE LK%, 2007.

W, R, PR, 2L FOR TS AR A B ). A
2 Talk, 2002,16(3): 39-40.

RAERR, SRk, 24 L 2 BT g A I[9]. YOk T, 2001, 4(6):
5-8.

g, B RG22 R A B 5 N T B [OL]. v E A 18 5
TELEER. (2006-02-07) [2011-06-03]. http://www.paper.edu.cn/index.
php/default/releasepaper/content/200602-19.

TR RRERAR R S B AR K & e~ R A koL, th
[ERL 2 B ™ UM (2007-09-12) [2011-06-03]. http://www.casip.
ac.cn/Fruit_Req/TechFruit_view.action;jsessionid=
081B0747065A4529925471B0F505F982 fruitNo=3391.

JEIML, U2, WM. TLIAAT 2L ) 8 2 FCTE AR SRS 82 3]
H 22 iR, 2011, 34(1): 30-34.

A BUK S AR RE[OL]. IR TELK - ZXE 4R (2002-08-20)
[2011-06-03]. http://hunan.voc.com.cn/gb/content/2002-08/20/
content_1538728.htm.



