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Abstract: Sea cucumber glycosides was main active substance of sea cucumber, which had great development
value and potential application. But the content of the sea cucumber glycosides in sea cucumber was low and
structure was complicated, difficult to fully extract and analyse. So the sea cucumber glycosides extraction and
analysis has become a hot research topic. In this paper,the research progress of Sea cucumber glycosides was

discussed from its extraction, purification and analytical method. It provided good clues and evidence for further

study on sea cucumber glycosides.

Key words: sea cucumber glycosides; extraction; separation; analytical method

5 22 (Holothuria ) 5 #E Fz 3 #1171 (Echinodermata)
FEZ T A RIS HE(1993—), B (D), Bi-L 5 A&, IR m . P2

L
“ EEIEE

-> ->

12 4 (Holothuroidea) 31%) , B /3 A T FRH X
MPF XY, WB®RENTO , ERXEE, BAERENE
FHrE, ERERENE B icRA SR,
RS B EES", K S E R, BRIF %

growth performance, nutrient digestibility, microbial shedding, and
blood profile in pigs[J]. Journal of animal science, 2009, 87(10):
3235-3243

[22] BRERE, BRIGIE. B S b IR BN B 2 RIS BT BRUR
AP B, 2013, 41(12): 5479-5482

[23] Lavermicocca P, Valerio F, Visconti A. Antifungal activity of
phenyllactic acid against molds isolated from bakery products [J].
Applied and Environmental Microbiology, 2003, 69(1): 634-640

{24] Schniirer J, Magnusson J. Antifungal lactic acid bacteria as biop~
reservatives|J]. Trends in Food Science & Technology, 2005, 16(1):
70-78

[25] Warmerdam M, De Haan B. Method for the covering of food with
polyene antifungal compositions: U.S. Patent Application 10/
523,881[P]. 2003-8-6

[26] RS, FFIE, KT, F. ASRUEYRTIRIER]. 2535
BRZui, 2011, 29(2): 83-88

[27) B¥2F, BRLAGE. —Fpy 58 25 th ML AT 300T 254 RO RO 48 07 .
CN1141772[P]. 1997-02-05

[28] Urban F J, Moore B S. Synthesis of optically active 2 -benzyldihy-
drobenzopyrans for the hypoglycemic agent englitazone{J]. Journal of
heterocyclic chemistry, 1992, 29(2): 431-438

Weks B #:2016-05-29



THitiR

FIE,F ERLEN S BRBRASH 5 AR LA

22] =

oS AL I 1 (R S TP IR E 0 3 L Ty e =N
WEREE, R KRBEERNBREZE, BSEHE
BSPREESBEHN—REHERS, E4CEH
300 ZR B LR IBS BT, R H U ANEESE T
B-¥EHRBA ST, FENEZS LA (holostane ) , (HF
¥ 2 4E K (nonholostane ) 5 HJ+9,,
ARGBEHRRY S EHRESHNFER
HYRZ —, B ZMERNEIREE, XUAERE
MR PR R STEEERS B e %
RS, LB YA B TEER, T LMEAFTELZY
YR REEYMERAEY A ERNIT M EM
RIS o A SO 1 Ar B AL 5 ¥ i o ik
EANFTHEEGR T BSREHHWHRHARE, Mt — SR

BERETRGLTSE,

1 BSEEFNRNAE

BESEHFRMEEEK, BETRERNER, I
R, B, EZRK, SHFN, B2PEEREHN
BEARRY I, FTUAERBUI R R — R AR g, —
HEALLRERIEIRR , KRR E BT LRSS, A—
5 HHRAER A, A
1.1 [EfRE:

Bl EEE (60 %ZBEIRER 7 IR )— KFLI MBS
(BR 70 %L BHE 4T )R B B A HHEKEER(HIET
BEFEER 6 K )—HF 70 % Z BEVE AR FB 43 B IE T BEER 408
FERE, BRES B R,

*1 BSETHNERERTE

Table1 The reflux extraction of triterpene glycosides of sea cucumber

L2 b5l BB/ (g/mL) Bt il /m W BEHR SCER
BwiEs 70 %Z. B 122 1 4 KFLIR B g [11]
HEs 70 % B 17:25 3 4 KA RS [12]

HKEIE 70 %Z.BE 9:10 3 4 KL B AR [12]
EREE 80 %Z.B% 8:1 1 5 fo3:td [13]
ERES 85 BB 40:3 1 5 F-3:1d [14}
RS 70 %Z.BE 17:20 1 5 KFLRFHA AE [15]

1.2 BE-BEHREUL IETEERRAEE IR, B2 S S B H Y,

PRSI AR AR 3 WK, BRI — PR B FP B %,
AHWE EHEBRIRGE - INERE 3 IR, WERARE
B—h 95 %Z BEEIF 2 Wk, B BRI, BET
B, RAE S BT,

1.3 ZK-BERBUE

fnk & 3 ¥k, |IK 15 min, BB — 0 40 % Z
B EETIES— N 65 % B, S IETTIEY — I 95 %
8, B A AER, B, mE, BB mEl
BAREY) , ZEBEREN ERESHBE T,

1.4 KRB

B SKEBUERES EF W —1 mol/L NaOH ##77
pH=10, B.0MEE FiER—AB-8 BIKFLEN IR,
BTK,50 %F 70 %I ZEEERGERL , WA 70 % L BE
RIS S — A B RE BB AR , 1E T BEREER 3 R—U8
EHRFEZBEREHITESAH TSR, SRR EHE
WS REHRT M,

1.5 BEERE

WIS H 50, 85 w2 MY B LR, BIK
3d~7d, BERKZEERBBRES. BREEY
S4B K R ARR IS B A A R, IE TR, &
HE 2 A B FIE TEERR 4, BUE TEEE 4, %
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43, SR — 088 TR, T RILIR B iR E 4T
BEABRFHREME, LR BRERFIEE  SH
LK EHNE, BSPUERSESR, FEHES
BEMREZID, TUEBS BTN EIR R
BERERAFMUEMERERE MR ERERER
Mrokik 438 B B E LG - K T B . 7598
SRETNERERENE Y, BSRETLTERER
K EM5E, BT, HBE g h L ppER
FAEBHBRERAL, BT LR 5 g ve i >k , T AT LA
FAE T R AR S (Sephadex LH-20 ) B IF M) 5 8%
WY RS FR/MIRSMERES BN, BERH
B HE L BRI 1 FR.
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Fig.1 Extraction and separation processes of sea cucumber glycosides
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23 SRR AIESE.O AR (HPCPC 5 CPC)
1R A 43 BE €3 2 R (HPCPC ) 2 e 35 0 835
KRR, BT WIS B, [FIR 2 AR i
BN —F, CRPE R T H e BT N
A X % 3 T . AN TR 7 P 790 4R ¥ 571 ) 43 i 2R AN ()
ARG B, AHEFEAR S, SR By
B e MR AN T M, R T SRR AR, il B
KBAERIEM, R BRATER N RGBSR
2%, BEEAH(B R R G LD WESE, s BRI RS
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MeOH : H,0-0.1 % HCOH (7:13:8), ¥ — g &1
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FigkE HTFRSRE S TRNFE, KB
% FRERERIY . BT REERES A TR,
— M HRE R BT B RN A EXELLR TR, B
ZRH -RRHRBEEREAR, MESHEFRETFE
T i% (FAB-MS) , @87 Bl (FD-MS) %, FEE B
AR AR , B B B OB T 58 5K RS (MALDI-
MS/MS ) F L 55 55 1L SR Bk BT i (ESI-MSYMS ) &5 HR Bk it
BRI H TES B e R, BB
AR, JE , e S B E MG TR AR K
B, BRI AT A R IR SIS (" H-NMR) , #%
BEILPRBRIE (PC-NMR) 0 48 B w34 4R 38 (2D -
NMR) , Eff TR E 2 B 45 0 £ 2K,
3.2 WEBRAHE

FARFFER] A HPLC-MS/MS B EAR , Hivh &
AR Q-TOF Bk, K I 88 FAE A , B4R

HLE A 3.0 kV; #EFLH s 60 V; FHH#E7E E 4 200 m/z~
2 000 m/z, XF 8 MilgSk N B H B & TE 4
BT o B USSR RIS & B B ST TR, 2 T
MR B RRRE B, &5 5 HPLC-DAD Kl3EHI
SCHERERXT HE , T SHA N AR D B T

Roman S. Popov %5 @ i@ i3 HPLC-MS/MS BX FH:
A, RIS ERBA T, 5 REIEN Pairia pec—
tinifera XM FGS BRI, I Hlid S8 TR
{0 2 B E i) AR XoF L M 27 B 0 D B AR
7B, B 288 52 5 cucumariosides F1 H1 F2, 3 #1A
XPFES BRI X T HPLC-MS/MS 7Eif
SR EEITNER. SFER, BRKEAEAR S
BX AR RN EE Tk, BB EET IO
KAl BEFRITH AL, A 5 WL /- R . Séver—
ine Van Dyck ZF%3R IV i BE F b ¥ %1182 Holothuria
Jorskali HEAT AT, KRBT Ftadk, HdA 134
HFLEY

HPLC ith B AR B —Fp 3 M % B R L 18
W5 R A . HPLC-ts /i /Bl TAER R T 4o
v JRVEH B EE T S, T3 0T ) 40 48 R JL 4340, 330k AR
K HUR S 25 0B B3, Karen Grace V. BondocP'%
3% Al nano—HPLC—chip Q-TOF MS Xt = Fh¥8 £ 17 7]
Sy SRR, L WA S C18 TS AR (40 oL
EHHEHM,43 mmx0.075 mm M), FshH A:10 %H
BE(& 0.1 %% ER), BishAH B: 100 % EBE(F 0.1 %H
BR), M6 BE VR , AN K ZE B 43 BT AE R 247 300 nl/min,
B S IE B F I, 0 AT H I Fl 400 m/z~
2000 m/z, FEMHESRATELYER 680.035 m/z~1279.995 m/z,
Kol s 2 i 5 B A IR 2 AR HPLC-8 B /i
AR A R EA RS NES B R EERE.

4 BSEENEEFZE
41 RBENDEE
B AR B EERRAEN- WS, U



THiRR

FHAE,F ERLF NS BRBESW T EFRLR

223 =

FFI R BR 58 2 R H Echinoside A Xt HB 5 &2 <7 47
MR, T EE-KERAIBERN, RlEKHR
546 nm~560 nm , & /5 @ AETE S 2 H &8 —
R,
4.2 HPLC-ELSD

R B GG 28 (ELSD )t T ¥ A 2 SR Wi i
BHRSYN S ERIRETH I ORB) . KRS
LI =5 2 H Holotoxin A1 iy Xf BB &, BEBREX VAR (&
K8 pH = 7.00) : ZIE W SIAH , AR BEVERL , R I K
SR 2% (ELSD) , B EIRE N 60 C, B =
it B H Holotoxin A1 Y HPLC-ELSD &I ik, A3
#£0.2 pg/mL~25 pg/mL MR R BIT (R*=0.999), 4
MFR A7 0.05 pg/mLP,
43 HMEHERE
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FTBS.0, 7E 540 nm FIUBWRMIBOLE . RAHAEA
& B R E T R, B R AT HR,
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B FigS B L8 D-F BZH (D-quinovose ))&
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HPLC K3l o 5 HoAl PMP WER AT 4918 RGO 0 5
FR BT AR A e B A . Dong Ping &) D-F iz
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22 %W ZIE B ER S HP S W, pH O 5.2, S IME NI
KA 250 nm) ST R AEARME R 4%, B XHES B
TRBTEEAZRCBRHETRKE, RETT, K
B2 KBRS PMP AR AL, R 5 Z it n
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B EFEIARXREREESEHFNEE, K
7E 6.56 mg/l~164 mg/L, BT EA RIFHLMERR (R=
0.995), B FUEHE RiF, € B FRAEHR S5 H
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LC-MS/MS By 5 310 58 /N AR H 85 B 3 nobiliside
A WIURBE , WORE 451400 FR 8- 7K (80 < 20) SRR BE TR I,
B S R R -101.00 V; ST AHIE:~303.00 V;
BfIERE:-130.00 V; BfEEH OBE:-7.00V, K
nobilside A HJ M 3V FEFE 50 ng/mL~5 000 ng/mL (R?=
0.994 6 B BN X R BT, FIVE NS B nobil-
side A RPN TR EEMKE,
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BEERRES, ST REKR, FNEERR
IR A, 182 B 1 BB FIGYT B 7 T Ak 32 A
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HACEY RO B . WS MERESTRY
H, 245 EREMES ST NS U RHEHEE R E
B, (RN TES R H R B A 7 A A
ML AR TER B . 7843 BRI , 5k
ZXFBARKIDLA , RRME, RNEHF LI A7,
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