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Abstract: Sea cucumbers contain a variety of biologically active substances, and are regarded as nourishing functional
foods. Saponins are the most important class of secondary metabolite in sea cucumber, and have attracted much attention
owing to their various biological activities (anti-tumor, ability to ameliorate diabetes mellitus and non-alcoholic fatty liver
disease, immunity enhancing, bone marrow hematopoiesis promoting, and cognitive dysfunction mitigating). This study
systematically reviewed the main factors affecting sea cucumber and processed sea cucumber product saponin contents,
and summarized the structures, biological activities, and biological activity-based applications of sea cucumber saponins.
Furthermore, future development trends are forecasted to provide insights for further development and utilization of sea
cucumber saponins.
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Echinoside A ARk, 7R — &R W01,
o I A 9 560 nm, I VEAE 0~0.5 mg 5 N £
WX R RIF (R=0.999 4), WAL EE A 99.01%,
KT 5 W 2 (Relative Standard Deviation, RSD)
N 4.68%. MLTTVEEARIRAE IR UE, (AR B2,
FEI 7€ 12 R i 1 2% S5 T R 5 S 6 7 R AR I S
S BT 5 0 5 SR R 1

1222 RGNS
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H TS B4 oL gity, B4
for W i 75 0 k6 1], ACAE 55 A R X B A IR
(200~210 nm), FRH#| 7 HAIMEMERHIEH . L)
BUEPE AR 200 nm &b, EEFEE/N, RUGERET A0
RHEE, 5 LA - AKAENRE . TR0 &R
[FAHZEEL (Solid Phase Extraction, SPE)-HPLC ¥, LA
Echinoside A 1 Holothurin A A kxiEdh, ZFE-1 g/L
=R ORI BTN A AT B FEBE L, R KN
205 nm, 5L 8 FhilE S B RHIERE ), K

10 #7551 25 5 (148 SRS AU I TE 97% L Lk,
T ERENE . B AR

FERTRTAEIETRAN T UV B2, i AT A7)
W2 b gl Nk AR R R Al ) A6 & itk
17T UV kR, AT AEFA 1-2R0E-3- FJE-5- nipmk
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LUVNE KR, PMP TR A, LUES BT
REAE PR BLBE I T N bR A, O -KHLPO, /KR
(0.05 mol/mL, pH {H 5.20) RiRzshAH, ALK A
250 nm, FJEUARKIEHERS BTN EE. Ik
JiEAE 6.65~164 mg/L JE N A RIF LML R
(R* > 0.995), RSD A 0.90%~4.76%, ~F-¥3[nl it
9 103.53%, futhBRy 1.122 mg/L.

ELSD e &0l A& R B &9, Nt
ToE AR B R G IRat T 5mE A L.
ik SR ZECY Ll HolotoxinA, A FRE . 5 mmol/L R
B — SIS RORTA G BE GG, S T i 2
HolotoxinA, ) HPLC-ELSD % &4 ¥ 77k, M7
IRAE 0.2~25 pg/mL ZEPE 56 &R K I (R=0.999), &
HER N 0.05 pg/mL. REFH&ERVES T IE RS 2
Nobiliside A ) HPLC-ELSD & &l % J5 %, LLH
B - BERKIOIRBNAE, 1E 0.273~4.24 pg JuFE A
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Table 2 Comparison of different saponin detection methods

Hr 7 ik Ao o Hom) 56 ) o 5% Bk Lk
Echinoside A 0~0.5 mg [12]
Pk g . BAEMAE, T AT, + BMA TR £,
N 3 2 4 - :
AR FRER 3.32~19.92 mg/L S N B [3]
ABKLHFRe  40~200 pg/mL [5]
Holotoxin B, 0.24~9.55 pg [29]
HPLC-Uy/  HolotoxinE  0.25~9.85 g BERIE, RARAEIN  ZAEH, RARHFRE (29
DAD Holotoxin A, 0.21~8.31 pg WA, F B 1& KR KA (203 nm ) [29]
Cladoloside A 0.005~1 mg/mL [8]
o . . e s e BAEIEEH, FINLS
T4 I ~ SN 2564 R ) - -
AERATA i 6.65~164 mg/L & K HEIMEN K64 5 F 56 B FAALE [14]
Holotoxin A, 0.2~25pg/mL st kst | 48454 £ 4 41 _ . [30]
HPLC-ELSD e S S RBJLIAR, RS ARFZ R
Nobilside A 0.273~4.24 pg T 2 H KA - w * [31]
Echinoside A 0.3~20 ug/L  *FRFnLEM 84 L 2 ST, [32]
HPLC-MS ¥ b RAK, & RAE, RENAT T, ARG
Nobilside A 50~5 000 ng/mL A [33]
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BN AA RIFIVEIER R (R=0.994 6), KA
0.64 ng, Ay AELRAE B 5 AN 24 it rb i) B B LR}
WA o
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KD AT B H G BB SN THAR. 2hitil
2 (Pl #hiE2) 2 —Fh AT 5230 R 00 0 7
15, WBIEKERAILFUAR, CUEBHNHIRHEY
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I0 77 Re A A AR BE AE W PR s gy, K N
5] 7K 8 G M B IR IR . TS &R G 74 B
Bear A, PRk 5 S R BRI THEOR

BE I THAR AW ke, =Fhhn TH AR5
FTA 2 FE RN T2 . KB H R E 100 C
JK7& 20~60 min ; 5 MKE LML, EEKE
(0.15 1% 0.21 MPa 4P 10~15 min) 7] 7£ 5 45 (1) i)
V] PAY 4170 ) il ) 5 1 5 AR 7K & (—-0.04 MPa &b 3 1 h)
A G T B A A . ARG TR B AR B
NERRTRA KT, A TIRESM R,
T RCAE A I T A A AR R T R TR, S
AHTRANR G AR A TREP YRR, B5
VR T 208 R A K BGUR K, A I ik
i B 4 B S T2 o 2 g, ez A
B EHEMANEREEZ, REERSHE
B2 BN R, FEAFEERARE. &
FEZRIR B R D,
132 REA L7 XA iEALF 070

BB RS T MEEREE R, HaE

RVET RS i T B B R bR . AN 0 7 2RI 5%
NN A2 R 1 22 S o) ¥ 2 2 4 LA v 14 40 o 0 e
ANFIFREE IR o S MURR (1) B VR I T B Ak 2
BRI T FE e AN a] /b () B IR, ki L
IR FAERETR] S AR BE AN 44 e 77 56 52 00 i 2 1)
Ji. 3 H2 T AR TGS 2 H SR
i, ESCFFORAARM TR (EE, KE. &
JE) XA [FE X i 2 B S AT T, 4R
oG RN TG g2 B H S E Y AT i
Zx, HBEM#EAE N, 2ERksE, Kl
Z B A7 ARG, Sl g2 2w 8 2L,
Yin Z5"5% B 100 CHGK LI HZ: (dpostichopus
Jjaponicus) PREE 10 min, BFFIRAFEN 41.33%, 1%
GWKE TS B ER K EH, ANESHT
i 2 B U R ], Caulier 25 MRS I
% (Holothuria scabra) W 7y & % € ) 6 Fi iy =
B, S#eEE, R AR, N2
BH AP JEHOKA S WA K. Bt
R FC T W I X6t 7K 8 3 R v 3 1t P 5 1 5 i
Li 5 M7E K &0 A8 o 8 In 53 & 43 4 3.5% NaCl wJ
GRS RERNRE. N TRIVESN M, 5K
FUYYRBHT — Mg BRI RENESRT
7, RRACIERZE 6 2 20, IR A0 B0 T 152
MEEH T2, WIEBER T RS B2 H R
B8R T 57%.

R3 MIAXMBSETSENTM

Table 3 Effect of processing methods on the content of saponins in sea cucumber

2% (F/E 100 ‘C/KA 5min) - F /& 100 ‘C/K# 40 min 0.50 — 12.86 [6]
2% (FE 100 CHKA 5min) - /& 121 CA&# 10 min 0.42 — 15.76 [6]

# & 100 ‘C/KZ 10 min 0.25 — 41.33 [43]

% /& 100 ‘C/K# 5 min — — 5.30 [48]

/& 100 ‘C/KA 10 min — — 6.72 [48]

#/E 100 ‘C7K A 30 min — — 8.33 [48]

% /& 100 “C7K A 60 min — — 9.66 (48]

#FJE 100 C /KA 90 min — — 10.61 [48]

KB 3 (60 ‘C%] 3h) — ok T (2kW, —20kPa, 40 min) 3.03 — — [46]
fRE AL (65 CHAH) 2h) — KT (1kW, -30kPa, 20 min) 3.32 — — [46]
HANFIHE (60 CH6h) - 3.75 — [47]

AmFH (50°C, -0.1 MPa k%t 12h) — 4.74 — [47]
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%K iE 2 &/ (Pearsonothuria) =+ 5 DL & A W
fR B H R R B o F, HE W WS B
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3a); MEF HR SR (Stichopodidae) ' KI11)i H]
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ZJ& (Thelenota) FEUAEMMRIL 2 H HNE, H
i L ¥ 2 2 AF A Holotoxin A, Stichoposide
A F1 Stichoposide B ( ¥ 3b. 3¢c). 1 F H i &=
br & BB H S, ©F OB IEF, wRZFE
(Cucumariidae) JNZ )& (Cucumaria) Y& W 1)
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SR bAN, AN G I S R AR S MR A
ANKHIE, BT IR I 5k [ N 2 gt 26 (41 () A7 A8 38
TS B R A R AR, (R 2k R 4
T, ESESR I P AP 1

22 BHEEHWHEIELMEY
FIAT, OB R B i 2 40 0 b 2 B

380

JEVE R BCERE RN . SCEARERS YR DT $2
R AR R R I I R o A R T R B RS
%o B 4528 TS B E I EAYE M L HAE
FAALH
221 HIERBEMS
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] STAT3 B BR Ak, 3F 17 sk 21> i 99 248 P 10 2E
ot i 98 4 L £ S RS R4 28 ) 5 4 R R 1 -9
(Matrix Metallo Protein, MMP-9) H. 45 52 I 48 iy
Rl B S 12 32F e 96 48 L ) AR 55 R AT 2 DA R ek 988 4
FEFE AN ML E g s E R, R MMP-9 il 2
PR IS Y B AR K F- (Vascular Endothelial
Growth Factor, VEGF) Wik, Mt i 4
o PRI RIS B 1 Ds-echinoside A J& —FfEE
TR A =k 1, B 70 R % et i 0 i A% K -« B
(Nuclear Factor Kappa-B, NF-xB), I ] VEGF
AT MMP-9 8 H I ERIL, DA AR 77 204 il JH
AN IOAL I BB AR ED. WS RN
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A R T s A R T, e R S 1 R
P R A B AR B, U00S caspase-8 Al caspase-3 1
ST, mAREE &R AR ER, RS H =
[ R ORI RSP
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Fig.3 Structural formula of common sea cucumber saponins
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Fig.4 Biological activities and mechanisms of sea cucumber saponins

222 BEAEKR % Holothuria thomasi $2 B (¥ & 2 3@ i # 1] a-

B R REGI R ERMN, HTHREER Fr W s e, (e HERE RS S SRR A, AR
SR B S B HEH, 40M T S A Rt £ 1 A PR3 /0N BRI, [ I O 0 i B i R TR B K
%,Mﬁ%ﬁﬁﬁf%%%%ﬁﬁﬁ%mﬁ,ﬁ 55 R G /L S KT

U NEE L E B EMATIE:, JoHE NS R H 40 e/ % (Interleukin, IL)-6. {98 21 48 [A] ? -a
é}Eo WS B M R IEE BN, M (Tumor Necrosis Factor-a, TNF-a) £l JIf I 7§ —
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