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Biological Functions and Applications of Sea Cucumber Peptide
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Abstract: Biologically active peptide (BAP), a kind of peptide molecule having biological activity, is involved in multiple
life activities. BAP plays an important role in human health, and the studies on it have become a hot spot. Meanwhile, a
variety of BAP products with different physiological activities have been developed. In recent years, sea cucumber peptide,
the BAP extracted from sea cucumber, which is a marine echinoderm with high nutritional and medicinal value, has gained
extensive attention. However, most studies on sea cucumber peptide are focused on the extraction process, and its functions
and applications have less been reported. The article is aimed to review the physical and chemical properties, biological

functions and applications of sea cucumber peptide based on the relevant reports at home and abroad, and provide a reference
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for further study on human health effects and the relevant mechanisms.

Key words: sea cucumber peptide; biological functions; applications

R sy2kE . R151.3
doi:10.7506/spkx1002-6630-201509040

JRRAFERK RS, Wal A NE&EARKA T
IR . FEINUAA W AEAEE RIRIIRZR 4y 1, XEAL
PR IR A ArvE BN AN AT Bk, Qe BESRSE. T H
B, DRI K 3X 26 2 5 B A4 16 A= i 3 20 (9 IR
By T R NEDEPERK (biologically active peptide,
BAP) U, AWl e oot N A R 1 R £ 2 EA,
TEAE WA R 3 R AE N A4 P ) 182 F A 7 8 O BE 9 2
MRERE R SR BIE Y] (Echinodermata) i
244 (Holothuroidea) g7l zNY. it RigS 4
1100 F, FTAEHAMLAG40 Fr. REA140 ZFp, W]
THKZ20 M. HEFRSHAMENRS, SAS. #
g, mlgs, 2R/ REMmZ—. B (KREHNEHE
W hicE: S, WHEL WNE, RREEE, fME,

Wk H 3 2014-12-01
HEEWH: ExREMREERES ETH (81172652)

WEHS: 1002-6630 (2015) 09-0215-04

BT, HMRA, E8MAS, MAHS. TERINE
SRR EAR (2K &ik90%, £ (3
W216%, ARRZ14%Y, H&5G85. Btk M2 MiE T
R RZERY, M E AR R R R E
Fe e A FR P LR, e T HEA
MR Bk . Prltii . BRILE. PR, FiE. 4t
SAb . UM R, PUm S EAY . Sk DEEE
ZoORER, GEAMKE, 5B E SR LN T
KA 2RISR S B B KR =Y. — M
3~10 NMEEERRA L, 53T R T2 000 uff14H 75 (590%
DALY, WS ihRE b S5 ZREEZ L, Joh W 4]
PO BEARK—FEEER. HER. 22K, HER
SEIEI I TR X2 7 5 9568.1) B AT Pl

PEE N IR (1979—) , 2, WLWF5E, 50 mAE IR 5% . E-mail: helixiapku@163.com
SEEES: 228 (1958—) , B, #3%, WL, MR ITRAE RS . E-mail: liyongbmu@163.com



216 2015, Vol.36, No.09 B5ail

|

A

= XA EEb

RAPLAETE . WS IR LB S E AR TS, R
A R FATE. fae ERVRREBEE, &R KA
1. HENANE RS IR IRER D, AR VEA
THGREAT B 1T TE . I 0T SO R WIS KT RE R BL A
e PO LR BUME . ST BRI R AR 2
EEDIRE. (HRZ AU B ARSI T Z E,
A 2% H Th e AR U7 T A RE ST AR A o ARSCBLE A A A
RARIE AL, X2 AR I A0 2 D R AT T ik e AT 45
iR, it I T2 FIRORE N A A e 14 5 i S AL Al S A3
2%,

1 wEREEAR T

Tk i AR A I8 000 Ulg,
JEYI R IR E L /100 mL. B ES0 °C . Bl A 1)
2 h) EMRPASESIK, & e 80RO i 2 m 45 2 7
BiEAEL 600 ubh K, HABI/NT1 000 uff)/MKkH 3,
572.07%.

AH PG 3N L AR S A, A RS 2
[ 2 ik B HAs A 57, 1) AL BRI/
TR AR B AR S AN R LA G N T ok, R
PERH AR, VEMRIETIA99% L b, T AR 1 T
HIEBANEESE . 2) FayE Mo BRI 7KV VR A W B 1 T
. eI AR, SEim R E (105 °C,
4h, FRAEKIE) A FRIREIRFE R W al ¥,
TP ORB AN L. 3) A4S, BT 5K
FESMA AR, KRB SR EAEH, KR
PRTE S sK TR B B i, ey 7 JLAE S W Bt g
4) FHIEAR. IKFEIE80% LA 12 IR RE U R KL 4T 13
Nk, B R TR, AR A A T
5) GiHAR . LN AR RIRIE sRE BRI, T
— SRR SCE R, G TR, A & .
6) LU, M4, BN T EAUTER,
SRR A U B4 ) LR R AR NG B % ] e d%

2 BSIKEEYE IR R

VB —Fhilg A A VG R, SR E Z A
TETETIRE, WA, B, PUES . PUME. G
. ML ESS . Olivera-Castillo% 3 1 fA& 4N AT 1 i
X2 (Isostichopus badionotus) & F FEALRE A Y00E
PERRRIBETE R B, 12 B K i A [F AR AL
il s 7 AR I UGS, KR AR B IR BE 15 B
AEME, FIEFERFe, HAAEENME SKE
AL (angiotensin | -converting enzyme, ACE) Iiil|iG
Yo BTSSR A= A IR B A7 e A SR

X B I g 2 B KRR I S IR B RS I E
FERTH AR, R PR 187 0 U 90 3 32 B0 J LR AR 4 2 T
RE B S FH A 55 o
21 PiEAIEH

VRN IE A R AR A R, BEAE T
At LR, B mEett, B AFDIRE TN AN
TREFENAPAT, P2 AR R B E AR W S B, X A g
FEAR S AR RS . AH 2 W X AP A iR, it
ATENA N B, &b RS A hsif, H25
R, U AR T LVEZ AR, S
JR AT DAZE fif g o S A0 R 445, B m ML i B 48 AL
Re U BB IKPUAAL S 11 5 4 T R B A
ZA 45 9%. Pan Saikun®5" @ R X4 FiAS[F] 4 ¥ B =G
(>10, 5~10, 1~5kuf1<I ku) FI#Z8E A KR
FEMIIRE R R, 1~5 kulfiES R A FUK R 2 A
SREREE RN . FHSVNEES 2 KRR
REGTRES N>10. 5~10, 3~5 kufl<<3 ku 4 ff
VA, RINA Fhor R E 1S 2 3 P A
(FHBE, BEARETASENE) KITERREE 558
TVC, HiGRRAe IR A 51 I 2 AT B B bk .
Zhou Xiaoqiu "B FE K B, AR5 F RIS E
TR T RS EEAE . Zheng JieZ5! il i x4 A
52 N IEIRECSE R B 7R B, 2 AN DUK (Val—Thr—
Pro—TyrflVal—Leu—Leu—Tyr) 1 Mk (Val—
Gly—Thr—Val—Glu—Met) £ {#£"# A 3£ 5] & KIDNA
B RIVE R, SIS E B S A T B SE R RE S 1R
NTHEEME SRS . TSI R R, RS
SRR, ATRASGRIE ISR, LR A IS S B0/
B KPR B, DR DR AT RE R JE T PR B SR AL SR
AAT A AT 555 T e G - - 2 e e 2 52 - AR IR
WA TR RSB . B A Rl AR N Al .
RGN A TR A 1 B E A 5] 2% 10 TR X el 2 47K
Rt S 2K, RA3 PG TR S B E A T P b
f IS B PR AR Ak o S5 R, AN [F) AR B LE A 7] g A ) (1)
TIPS KGR Z A SRR, i E AR
B SIE R R A BRSNS (77%) . FRE
L, TR A BB RS K S iR R AR LES kul
T EBRR A A SIKAES ku LA FAI10 kuld b iX
HUL S RARRAME, JRFIEH RS8R
22 YUESTEH

12 Bk R v B B ) S K AL A o 8 RN AR 7 o A AR g
FEAE B RE A 2 CABL A MR T, gk A o A S R
Sy FRAR N GE, AT 51 A i R 2R BRI LR & =3,
WU 2 B 55 . 9% 57 4% iz 3 51 R HUA — R 5141
SO S ENLA & TR, VRN R bR B 12 B
FIRIAALFEAR2 Fh o 12 BT F7 04 A PR Y e 03 o



XA ERA

E6mill=

2015, Vol.36, No.09 217

EE. BB . SHE %A KA r 3%
A3 Fh: BEEM CUnERE . WUREJS . bR, BERRIL
B>« AR Cl i R UL PR A 2L R R A R R % I PR
RAEZ « RUWAYYR B " miERER
R ERW T UHNEARM BRSO, HSESK
] H R VPN WLAR i Airi2 30 5 400 S R A L . B i 2
B ENEERIE, HiEFESHIENEZE3RIE
K, HRENE A R T DA EIZ B e 7 R 77 R
P57 =R, AR E Ty & DA TN
R0.085, 0.170. 0.500 g/kgifF &Rk, 25HEM: 0.170.
0.500 g/kgiff 2 Ik vI {2 25 ZE4 /I8 B (1) 47 Bk I )5 2
E FAKIZ 30 5 /D BRI PR 2R 280 & A0 I 7L R /KT
BERGRLI00 gMFHLAFIEREN SR, RFESIK
BAEBSRIPEFER . (3 FEEPDEREF0.S mL
[112.703. 5.406. 6.758 mg/20 giAkJi & 7 &4 F /N K
N RS (7 BN T 1500 uffyfik 590% LA
), RIS KR B AT K/ BRI SR E i Dk S [ A
HgEm ), RS E R IRER S E; BF
PR v PR KT 03X 5 T it 5 U e AR T A
BEFN T IRER SR (7 REEL 600 ubl N, 7
F1000 uff) 53 772.07%) AN T 4R
0% B P ko HEAT B A RN RAN TR I 2 /N Tk
RI s WS AT DA R Gs S N B B UL AR TR R R
B (pyruvate kinase, PK) . 3ERERiEEF (malate
dehydrogenase, MDH) Fl¥E I I & (succinate
dehydrogenase, SDH) &1, A F T HEEAE A =R BRI
WReEfbey, Mg s/ DR IPiEsae s, LRSS R
alEnL A/NRANRE ER RS, WLIERIZE)E
AINRIMTE R RES &, IENAR IR =B AU, &m0
SR AR, AT 8/ BRIZ Bhi J3 FAPiIs 5 fE 77
23 HPERTIER

PEA G2 77 14 5 1 S 56 00 H E A 40 B 5 9% ) R
FE N R ARE T RE N E « BA% - B2 I ) RN E AT E AR
A% (natural killer, NK) ZHAyEPENE . 4000 & Thig
W fEmid J) F 8 HA (concanavalin A, ConA) T
/IS BRUBLIBR B 40 P B A ST 36 IR e T AR S I B S 36 i3 4T 5
AV 2 Ty B U 5 2 T8 T A £ s 4t R 000 R I 355 9
FACTIE AT A% - B W 2 0 ) R 0 o o /) Bk
T 375 S B A /)N BRI e 15k 4 e W X 20 40 i S 56 14 AT
WAL . 0.5 g/kgig 2 ik AT LA i /s BIR  BAR 25
N, S E SR /N R ConAiE T 1 Rk EL 4N M 3G B RE )
175 B FSORI L7 95 L 2R 7K B/ BRI W 4 %o X 148
MIFFR R HFRIEEONREE TR, $eniE &2 iknT
DA i3k 200 P S 28 R T S e T R, 30 o SR 1 4 L 11
TEHERY kS EPIE 42, 83, 250 mg/kgiE Sk (F
BZ2K>56%, BZZW>3%, HAK>80%)

H0.4 mLi# B /NR30d, Z53EKH, 83, 250 mg/kgifs 2
JoR RT3 B v 0 B - W A R W R 2. NKH RS
PE, 250 mg/kgifg 2 had v] I 35 4 v /N BRI 0 B A
MABEHL, BSOS /N R e hee . JERE s
G % T REFINK A A7 PR 3 W S 3 i /R o
24 PUEpUMIEEH

TEWPEAWE YRR T, 19764 Pettit/N2H 7 YR
T G TP 43 3 R /N G R0 o) e AE 4 R TR v, R
EI 40 ) S YL %) e 98 ) 0 R PR AR s I — 2%,
Dolastatins 105 B R R B 1, Q3N IR L
BB, ISR TR, Zhou XiaoqiuE Wi it
K B & AR E AR Z (Stichopus japonicus)
BELKME, FFERIER B3 312 FIK TR SR
(<3000w , {7 FiiEK (low molecular peptides,
LSCP) -1MILSCP-2, Jf % H 470 Mg o 14 247 14 St 7
FW, BAR2 B R BN PTASA9N MY R 5 1
{HLSCP-2H & E P B4l SGC-790 1 Fil A FL AR Iz
MCF-741 s Z35%, LSCP-1{XA & & 1 HiSGC-790141
M &g, AT AW 7 T R B S AR R YT 1 Al
FLUIE A A . HaugZ P g TR EWEH. 2. S
(Cucumaria frondosa) Vi 41 AN BE SE BV (W) DL BE T
PE, RO PRI ERAF TR I VG P, TR LA ok Bk
MISEELA, e HE i T R R 2 2 8 B b AR 3R IO (R
P SchillaciZP Wil 2 (Holothuria tubulosa) 144
i B R R EL T 4 i E NS 000 it kB (5-HCC)
R IICAG BUGE K A B AR, gk T LA 2 I
BEAT PR AL S sE, RILILAE12.5 mg/mL i B K 4%
R EMPUREEE, A K 2 50 E i = K
BH 1 R0 9 4 A A5 2, 7E3.1 mg/mL ) o Bk 2% Atk
TN A A 0o T 2 B R R o R BT R A B R T R
T LA 244 4 1) G928 181 TR 7 BB E S ALt B K 1D ok
o WS IRAENG PR b TR N AR iE A A8 A J I E 92
RIWE], e — DT R E R BV
2.5 ACEHMHIE 1A M £ AE H

EMERT SRS, AMENIACER %5 HE 14
HRAEFH o T AR A P K 0 B . e 3o AR 5 2 6 ACE
WPEREE AR . Zhao Yuanhui%P"5 2 (Acaudina
molpadioidea) WKW 5 B3 A5 F &,
Horp W4 F RN T 1 000 uffi /K B F=4 g 2 B i 7K
f@r=4), GH-IID w5 3 HACESE I K (84 u, &
5 FhEBEEFEE (Glu. Asp. Pro. GlyfilAla) , ICsN
0.014 2 mg/mL) , FHGH-IIZ /K P E KR A
Ho ORI BRET 5K He Afie 4 e 25 8 3 FRAIG, R Jd s
FIARE 2545 M IR (2R . BB )G, Zhao Yuanhui%gP®>
NS R BE R KR4y T R E <2 000 uffy i
I RIBACE MM HI ik (MEGAQEAQGD, ICs N



218 2015, Vol.36, No.09

E6mild=

XA EEb

15.9 umol/L) , RINIHAE3 umol/kgil| &I 45 B B [&L B
R R KR MR RER . BLER, B R &
WERHES IR 7R B, X 525 B R A
Ko B2 0 MR IR KB AL, — M B AT R bt
e L S IR FR 437 BT AE T 000 ubd R AH— 3

3 4 i

AR, AW R ok N A B A £R i A P R
Az B AL, (AR SCHIE T Ak T S AT ST AN ) PR
Wrpr B WERSRRESE, HLEA RIFRER
PE. RUEE ARBREMEMPUREL . PUETT . LR DU
S BT BRI R SRR AL, dn R T R O A
PIE BRI RE o (B SR 2 IRt N A ORAE 11 F R BF 7
WA, AU S th T B R AR RSN T L, B X
A LI FEAR D, A7 AR RIHLE R SR A IR, AR
ZNEVIATEW . EHEEAE E, AN ZBE— IR
KGRI S IR BB . ARG & BRAR RS S22
AR 5 HAR TR R &R, AL S K5 I R E TR A
T B R A, 82 IR AE 05 75 IR AE B i FR T 259 56
PSP NS T PN AL

2% 3k

(1] 5, §oR 5. INEFRAIM]. LR JERURZE B 22 I ARAL, 2007: 55 357.

21 5B KRR EFREM] et JbsORY B A, 2012: 25 113.

[3] KATZMAN R L, JEANLOZ R W. The carbohydrate chemistry of
invertebrate connective tissue[M]//BALAZS E A. Chemistry and

molecular biology of the intercellular matrix. New York: Academic
Press, 1970: 217.

4]  BeE \BZ EhAS: KTES IR RIS ST IR RIRT 5t
5TFRI]. 2, 2001(4): 37-44.

[5] BORDBAR S, ANWAR F, SAARI N. High-value components and
bioactive from sea cucumbers for functional foods: a review[J].
Marines Drugs, 2011, 9(10): 1761-1805.

[6] XIS IR T AR S R[], o B B 58 TR, 2003(12):
31-33.

[7] COLLIN P D. Peptides having anticancer and antiinflammatory
activity: US, 6767890[P]. 2000-05-25.

[8]  Euk. BSIKIERLR& L2 RIS ERTA[D]. ME: WE
K2, 2007

[97  OLIVERA-CASTILLO L, PEREZ-VEGA J, GOMEZ-RUIZ J, et al.
Release of bioactive peptides by simulated gastrointestinal digestion of
sea cucumber protein (Isostichopus badionotus)[J]. Annals of Nutrition
and Metabolism, 2011, 58(Suppl 3): 121.

[10] MAMELONA J, SAINT-LOUIS R, PELLETIER E. Nutritional
composition and antioxidant properties of protein hydrolysates
prepared from echinoderm byproducts[J]. International Journal of
Food Science and Technology, 2010, 45(1): 147-154.

[11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

5 5. BEARE 4 2 2 IR R U ERE DT E (D). W& G K
%,2013.

FE, skathk, EREE, & RS2 IRITTALIERERT ). RS
MM, 2010, 26(2): 67-71.

T, FROEHL. AN TEHES /NS TR IZ Bl BRI 42 R S S L 2
AR R, 6 B 2 e 4R AR RFERR, 2013, 27(2): 89-92.
PAN Saikun, YAO Dongrui, ZHOU Minggian, et al. Hydroxyl radical
scavenging activity of peptide from sea cucumber using enzyme
complex isolated from the digestive tract of sea cucumber[J]. African
Journal of Biotechnology, 2012, 11(5): 1214-1219.

ZHOU Xiaoqiu, WANG Changhai, JIANG Aili. Antioxidant peptides
isolated from sea cucumber Stichopus japonicus[J]. European Food
Research and Technology, 2012, 234(3): 441-447.

ZHENG lJie, WU Haitao, ZHU Beiweli, et al. Identification of
antioxidative oligopeptides derived from autolysis hydrolysates of sea
cucumber (Stichopus japonicus) guts[J]. European Food Research and
Technology, 2012, 234(5): 895-904.

PEREZ-VEGA J A, OLIVERA-CASTILLO L, GOMEZ-RUIZ J A,
et al. Release of multifunctional peptides by gastrointestinal digestion
of sea cucumber (Isostichopus badionotus)[J]. Journal of Functional
Foods, 2013, 5(2): 869-877.

R, PR, M, A5 GRME R R BT ST SRR T ]
i TR, 1997, 9(8): 1-6.

ke, I, RS, S5, P55 ige P S 52 1 SCER W],
] £ i DA, 1998, 10(6): 1-4.

PR, JEBORE, B, A SO RGBS R U S RE TR
SAMT]. Ll ZREE 24, 2009, 49(25): 35-37

AR %, BRI, Ny 3RS O B SOR 55 1F D], fr A i
H,2007, 32(4): 259-262.

FOGH. M A IR E IRAN 7x N B BR UL AR & ARG A BTk 0y
AETIMREIA[D]. KHE: 3L T IMTE K2, 2012,

WKES, SRBTA, ki, 55 SO0/ R 2R TR ] T E
PR, 2009, 28(4): 43-45.

ZHOU Xiaoqiu, WANG Changhai, JIANG Aili. in vitro antitumor
activities of low molecular sea cucumber Stichopus japonicus peptides
sequentially hydrolyzed by proteases|[M]. Stafa-Zurich: Trans Tech
Publications Ltd., 2012: 1259-1262.

HAUG T, KJUUL A K, STYRVOLD O B, et al. Antibacterial activity

in Strongylocentrotus droebachiensis (Echinoidea), Cucumaria

frondosa (Holothuroidea), and Asterias rubens (Asteroidea)[J]. Journal

of Invertebrate Pathology, 2002, 81(2): 94-102.

SCHILLACI D, CUSIMANO M G, CUNSOLO V, et al. Immune
mediators of sea-cucumber Holothuria tubulosa (Echinodermata)
as source of novel antimicrobial and anti-staphylococcal biofilm
agents[J]. AMB Express, 2013, 3(1): 35-44.

ZHAO Yuanhui, LI Bafang, LIU Zunying, et al. Antihypertensive effect
and purification of an ACE inhibitory peptide from sea cucumber gelatin
hydrolysate[J]. Process Biochemistry, 2007, 42(12): 1586-1591.

ZHAO Yuanhui, LT Bafang, DONG Shiyuan, et al. A novel
ACE inhibitory peptide isolated from Acaudina molpadioidea
hydrolysate[J]. Peptides, 2009, 30(6): 1028-1033.

ZHAO Yuanhui, LI Bafang, MA Jianjun, et al. Purification and
synthesis of ACE inhibitory peptide from Acaudina molpadioidea
protein hydrolysate[J]. Chemical Journal of Chinese Universities-
Chinese, 2012, 33(2): 308-312.



