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Resear ch progress on extraction, separation and biological activity of sea
cucumber polysaccharide

ZHANG Hong-Ling, WEI Hao-Hua, LI Xing-Tai"
(College of Life Science, Dalian Minzu University, Dalian 116600, China)

ABSTRACT: Sea cucumber has been regarded as nutritional supplements since ancient times, which has health care
and medicina values. Researches on sea cucumber have become an important direction of functional food
development. The polysaccharides contained in the body wall of sea cucumber have many biological activities, such
as enhancing immunity, resisting tumor, resisting blood coagulation, delaying senility, protecting nerve cells and
protecting liver, which can be used as important factors in functional food. Sea cucumber polysaccharides (SCP) are
gradually becoming research hotpot in the comprehensive utilization of marine biological active substances. But at
present, all kinds of healthcare and anti-cancer mechanisms of SCP are not clear yet, which are the key points and
difficulties for future researches on the health and anti-tumor of sea cucumber, and it is of great significance to study
the mechanisms deeply. The common methods of extracting polysaccharide from sea cucumber are solvent extraction
and protease hydrolysis. Protease hydrolysisis an ideal method to extract SCP. The commonly used methods for the
isolation of polysaccharide from sea cucumber are electrophoresis, chromatography and fractional precipitation, etc.
This paper mainly introduced the common extraction and separation methods of SCP from sea cucumber and its main
biological activities, in order to provide references for the research and development of sea cucumber functional food.

KEY WORDS: sea cucumber polysaccharide; extraction; separation; biological activity; functional food

E£&mA: (201602192)
Fund: Supported by Natural Science Foundation of Liaoning Province (201602192)
“BifEE: , , , E-mail: xtli @dinu.edu.cn

*Corresponding author: LI Xing-Tai, Ph.D, Associate Professor, College of Life Science, Dalian Minzu University, Dalian 116600, China.
E-mail: xtli@dInu.edu.cn



6 , 2063
1 51 & 1 vigirarp 119
(echindermata) EDTA L. grisea HGAG,
. Luo 7 3
(holothurioidea) , 1100 , 100
: 40 ' 20 [ (Holothuria edulis, Apostichopus japonicas Holothuria
nobilis) (18]
) ' ' Ye [ (.
" “ molpadioidea)
[20]
2] ,
35 ) ;
; 2 '
(holothurian glycosaminoglycan, ’
HGAG), (sea cucumber 22 BEZENIBERE
fucolysated chondroitin sulfate, SC-FCS)!9,
4~5 Da, D-N- D- L-
m, 4 ’
1:1:1:418: (holothurians
fucan, HF), (sea cucumber
fucan, SC-FUC), 8~10 Da L-
[9],
[10]
2 BELZHENENSE '
21 BELHENRRGE , 21 ve 019  pEAE
, G-100 :Yang &
[11], - Chen [23]
(22l HGAG DEAE
( ) ,
( ), : (
, HGAG
, , HGAG , [24]
(1l [25] 126]
! ! Yutaka K
' [14]y [27]
[15] )
' (S. japonicus)
KOH 3%, 1:50,
4h, 60°C 3 BEEZENEMEMN

31 ®REFFTH



2064 8
: 34 EEZE
[28]
, , T : (SOD)
[29]
(Isostichopus badionotus) (Isostichopus fuscus) sSoD , 14 [39]
(Cucumaria frondosa) HPSI HPS2,
, , ‘OH O, ,
; 3
@ seruc 35 (RIPHEMA
[40]
1 SC-FUC ' '
, NO IL-6 IL-10 ,
32 HibhE ()
) B-
[32]
, S180 , 36 f& Bt
, SC-FUC
Mourao  [* , SC-FUC
(Ludwigothurea grisea) '
[6] 44 sc-FUC
(aspartate aminotransferase,
[34] , AST) (alanine aminotransferase, ALT)
73.56%, , '
(glutathione-peroxidase, GSH-PX)
[30] (glutathione, GSH) , (malondialdehyde,
Wy [ (Cucumaria frondosa) MDA) ' SC-FUC ,
43
SC-FUC, SC-FUC ' 1l
SC-FUC (341 3.7 HitEEHiE
3.3 Hugm
Kariya
& (Stichopus  japonicus acidic Liu 1 (Metriatyla
mucopolysaccharide, SIAMP) scabra) P-1, , P-1
[46]
SC-FCS , SC-FCS
, 137 , MDA ,
Duate %8 SC-FUC ;
Luo 7 Holothuria e
edulis  Apostichopus japonicas Holothuria nobilis ,
, SC-CHS DChabut  [4®
SC-FUC SC-FUC -2(fibroblast

growth factor-2, FGF-2) ,



2065

( )
4 RES5REE
, [49]
L

[

) . [J.
(1): 57.
Ma TS, Ge YC. Progresses in pharmacologica study on bioactive
substances of sea cucumber [J]. Spec Wild Econ Anim Plant Res, 2003, (1):
57.
. , . [J.
, 2004, 15(5): 537.
Jiang J, Yang BL, Tai Y. Studies on resources and bioactive substances of
sea cucumber [J]. Lett Biotechnol, 2004, 15(5): 537.
, . [J.
24(7): 74-76.
Guo H, Zeng MY. Advances on the research of healthful functiona food
originated from sea cucumber [J]. Meat Res, 2009, 24(7): 74-76.
. , . [J.
, 2004, 22(2): 101-103.
Yan B, Li L, Yi YH. Biologica activities of the polysaccharides from the
sea cucumber [J]. J Pharm Pract, 2004, 22(2): 101-103.

, 2003,

, 2009,

[J. , 1996, 9(2): 65-68.
Li Y, Qu SC, Ma XL, et al. Influence of Panax quinquefolium root
polysaccharide (PQRP) on immunologic function of immunosuppressive

mice[J]. Chin JBiol, 1996, 9(2): 65-68.

, ’ ,

(8]

[

(10]

(11

(12]

(13]

[14]

(15]

(16]

(17]

(18]

[3. ( ), 2016, 30(5): 403-408.
Liu HM, Zhou XQ, Yao YN, et al. Purification and antitumor activity of
polysaccharides from Thelenata anax [J]. J Jinan Univ (Nat Sci Ed), 2016,
30(5): 403-408.
Vieira RP, Mullo B, Mouriio PA. Structure of a fucose-branched
chondroitin sulfate from sea cucumber [J. J Chem, 1991, 266(21):
13530-13536.
. . [J.
, 2008, (3): 70-74.
Ca BX, Wu CY. The methods of separation and purification and the main
biological activities of polysaccharide in sea cucumber [J]. J Fujian Fish,
2008, (3): 70-74.
[D].
, 2007.
Sheng  WJ.
polysaccharides from different sea cucumbers [D]. Qingdao: Ocean
University of China, 2007.

Extraction and chemical component analysis of

[D]. : , 2010.
Chang YG Study on the producing, structure and activity of sea cucumber
fucoidan and its enzymatic degradation products [D]. Qingdao: Ocean
University of China, 2010.

(Stichopus Japonicus)
[D]. : , 2016.
Qin H. Study on the extraction, purificatin and activities of polypeptide
and polysaccharide from sea cucumber (Stichopus Japonicus) viscera[D].
Quanzhou: Huagiao University, 2016.
Snellman O. Evaluation of extraction methods for
polysaccharides [M]. Oxford: Blackwell, 1957.

acid  tissue

, . [J.
, 2016, 14: 20-24.
Ding WJ, Chu ZY. Recent advances in extraction and purification
technology of active polysaccharides from natural products [J]. Life Sci
Instrum, 2016, 14: 20-24.

. , . [
31(7): 375-378.
Chen T, Wang MJ, Zhang J, et al. Research progress in polysaccharide
from sea cucumber [J]. Sci Technol Food Ind, 2010, 31(7): 375-378.

, . [J. , 2012,

40(14): 8071-8072, 8074.
Han QJ, Ma HF. Extraction and purification of polysaccharides in sea
cucumber [J]. JAnhui Agric Sci, 2012, 40(14): 8071-8072, 8074.

Vieira RP, Mourdo PA. Occurrence of a unique fucose-branched

, 2010,

chondroitin sulfate in the body wall of a sea cucumber [J]. J Biol Chem,
1988, 263(34): 18176-18183.
Luo L, WuM, Xu L, et al. Comparison of physicochemical characteristics
and anticoagulant activities of polysaccharides from three sea cucumbers
[J]. Mar Drugs, 2013, 11(2): 399-417.

. . . 3

, 2008, 24(7): 655-657, 724.
Wang L, Chen J, Jiang JG, et al. Studies on isolation and characteristics of
acidic mucopolysaccharide from Holothuria arenicola Sempe [J]. Mod
Food Sci Technol, 2008, 24(7): 655-657, 724.



2066

(19

(20]

[21]

[22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

(30]

(31]

(32

Ye L, Xu L, Li J. Preparation and anticoagulant activity of a fucosylated
polysaccharide sulfate from a sea cucumber Acaudina molpadioidea [J].
Carbohyd Polym, 2012, 87(3): 2052—2057.
. [J. , 2003,
14(2): 76-77.
Fang CB. Extraction and pharmacologica action of polysaccharides of
Acaudina molpadioidea [J]. Lishizhen Med Mater Med Res, 2003, 14(2):
76-77.
[D].

, 2000.
Yin LA. Isolation, purification and characterization of different kinds of
sea cucumber polysaccharides [D]. Qingdao: Ocean University of China,
2009.
JieY, Wang Y, Jiang T, et al. Depolymerized glycosaminoglycan and its
anticoagulant activities from sea cucumber Apostichopus japonicas [J]. Int
JBiol Macromol, 2015, 72: 699-705.
Chen S, Xue C, Yin L, et al. Comparison of structures and anticoagul ant
activities of fucosylated chondroitin sulfates from different sea cucumbers
[J]. Carbohyd Polym, 2011, 83(2): 688-696.

. . [J.
37(6): 19-23.
Meng ZY, Wang XD. The review on extraction and detection methods of
sea cucumber polysaccharide [J]. Guizhou Chem Ind, 2012, 37(6): 19-23.
Li Jw, Ding SD, Ding XL. Optimization of the ultrasonically assisted

, 2012,

extraction of polysaccharides from Zizyphus jujuba cv. Jinsixiaozao [J]. J
Food Eng, 2007, 80(1): 176-183.

Ye CL, Huang Q. Extraction of polysaccharides from herbal

Scutellariabarbata D. Don (Ban-Zhi-Lian) and their antioxidant activity [J].

Carbohyd Polym, 2012, 89(4): 1131-1137.
Kariya Y, Watabe S, Kyogashima M, et al. Structure of fucose branchesin
the glycosaminoglycan from the body wall of the sea cucumber Stichopus
Jjaponicas [J].Carbohyd Res, 1997, 297(3): 273-279.
T [D].
, 2015.
Li TT. Research and progression on anti-lung neoplasm activity and the
regulation of T cellular immune function by polysaccharide from sea
cucumber [D]. Qingdao: Qingdao University, 2015.
, , , .3
[J. , 2008, 15(1): 154-159.

Zhao Q, Wang JF, Xue Y, et al. Comparative study on the bioactive
components and immune function of three species of sea cucumber [J]. J
Fish Sci China, 2008, 15(1): 154-159.

[D].

, 2014.
Li XM. Regulating effects of sea cucumber and sea cucumber fucoidan on
mucosal immunity in mice [D]. Qingdao: Ocean University of China,
2014.
[3. , 2015, 31(1): 87-92.

Zhang Q, Li XM, Li ZJ, ez al. Immunomodul atory effects of sea cucumber
fucoidan on macrophage and the signaling pathways [J]. Chin Pharmacol
Bull, 2015, 31(1): 87-92.

’

(33

(39]

(36]

(37

(38

[39]

[40]

[41]

(42

[43]

[J. , 2008, 37(1): 30-32.
Zhou XY, Xu GF. Effect of freeze-dried sea cucumber powder of eastern
sea on tumor and immune index of S180-bearing mouse [J]. J Hyg Res,
2008, 37(1): 30-32.
Mourao PA, Pereira MS, Pavao MS, et al. Structure and anticoagulant
activity of a fucosylated chondroitin sulphate from echinoderm [J]. J Biol
chem, 1996, 271(39): 23973-23984.
[J. , 2003, 25(2): 181-182.
Su XR, Lou YJ, Chang YQ, et al. Study on the nutritional components and
the antineoplastic activity of polysaccharides of sea cucumber [J]. Acta
Nutr Sin, 2003, 25(2): 181-182.
¥, , )
[J. , 2012, 33(7): 251-255.
Zhang X, Wang JF, Xu L, et al. Comparative anti-tumor effects of
fucoidan from two sea cucumber species on spontaneous metastasis of
Lewis lung carcinomain mouse [J]. Food Sci, 2012, 33(7): 251-255.
Berteau O, Mulloy B. Sulfated fucans fresh perspectives structures
functions and biological properties of sulfated fucans and an overview of
enzymes active towards this class of polysaccharide [J]. Glycobiol, 2003,
13 (6): 29-40.
Pacheco RG Vicente CP, Zancan P, et al. Different antithrombotic
mechanisms among glycosaminoglycans revealed with a new fucosylated
chondroitin sulfate from an echinoderm [J]. Blood Coagul Fibrin, 2000,
11(6): 563-573.
Duarate ME, Cardoso MA, Noseda MD. Structural studies on fucoidans
from the brown seaweed Sargassum stenophyllum [J).Carbohyd Res,
2001, 333(4): 281-293.
, . . :
2011, 32 (12): 29-31.
Xu J, Xie QJ. Study on antioxidant activity of polysaccharide from
Holothurian harslet in vitro [J]. Food Res Dev, 2011, 32 (12): 29-31.
[D]. ,2012.
Sheng XH. Study of the effect of sulfated polysaccharide purified from the
sea cucumber Stichopus Japonicu on neura cells [D]. Jinan: Shandong
University, 2012.
, , . p-
[J. , 2000, 31(4): 271-274.
Qiu PX, Li MT, Tang XL. Protective effects of polysaccharide from
Holothuria atra on apoptosis of cortical neurons induced by amyloid
p-protein [J]. Chin Tradit Herb Drugs, 2000, 31(4): 271-274.
[J. , 2012, 34(5): 474-4T7, 482.
Zhu YZ, Wang JF, Shi D, et al. The protective effect of sea cucumber
fucoidan on the liver of mice in chronic alcoholism [J]. Acta Nutr Sin,
2012, 34(5): 474-477, 482.

[D]. : , 2011.

Teng LB. Prevention alcoholic liver disease of fucoidan isolated from sea
cucumber [D]. Qingdao: Ocean University of China, 2011.

KariyaY, Mulloy B, Imai K, ez al. |solation and partial characterization of
fucan sulfates from the body wall of sea cucumber Stichopus Japonicus
and their ability to inhibit osteoclastogenesis [J]. Carbohyd Res, 2004,



2067

[49]

[46]

(47

(48]

[49]

339(7): 1339-13460.
Liu HH, WenChing KA, Hu ML. Hypolipidemic effect of
glycosaminoglycans from the sea cucumber metriatylasca brain rats fed a
cholesterol-supplement eddiet [J). J Agric Food Chem, 2002, 50(12):
3602—-3606.
, , - [J.
, 2011, 11 (7): 46-49.
Jiang X, Xu J, Li YY, et al. Study on the hypolipidemic function of
polysaccharides from sea cucumber aimentary cana [J]. J Chin Inst Food
Sci Technol, 2011, 11(7): 46-49.
, , . [J.
, 2005, 26(7): 211-214.
Chi YS, Zhuang GD, Huang FX, e al. Healing effects on white rats
wound by marine polysaccharide [J]. Food Sci, 2005, 26(7): 211-214.
Chabut D, Fischer AM, Colliec-Jouault S, et al. Low molecular weight
fucoidan and heparin enhance the basic fibroblast growth factor-induced
tube formation of endothelial cells through heparan sulfate-dependent o6
overexpression [J]. Mol Pharm Acol, 2003, 64(3): 696—702.
, , . [J.

( ), 1999, 15(3): 213-216.
Wang XZ, Zhang XX, Xu SL. Isolation and identification of the acidic
polysaccharide in Stichopus japonicas [J]. J Yantai Teachers Coll (Nat Sci
Ed), 1999, 15(3): 213-216.

GriEsmig: A3

fE& T

K4IE, MEARE, TEHRARAR
AMBEMERENAEE.
E-mail: 624766626@0qg.com

FNK, HL, BT, TEMARAE
HHRARIEN R MR E L AIEE,
E-mail: xtli@dlinu.edu.cn



