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Extraction, Isolation and Structural Analysis of Sea Cucumber
Saponins from Sea Cucumber Tendons

WANG Songjun, ZHANG Min
(College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Sea cucumber saponins are glycosyl compounds with complex structures composed of aglycones and glycosyl
side chains. In this study, sea cucumber saponins were extracted from sea cucumber tendon as raw material , purified and
separated by D101 macroporous adsorption resin and semi-preparative liquid chromatography, and three substances SCTS-
IV-W, SCTS-IV-20 and SCTS-IV-40 were obtained. The structures were analyzed by Fourier transform infrared spectros-
copy (FTIR) , gas chromatography (GC) and tandem mass spectrometer with electric spray ionization and time-of-flight ion

trap (ESI-IT/TOF-MS/MS). The results showed that the three substances contained the functional groups of saponins,

quinose, xylose, 3-O-methyl glucose and glucose 4 glycosyl groups, and their possible structures were also found.
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Fig. 2 Elution curve of sea cucumber saponins
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Tab.1 Purity of sea cucumber saponins in each elution

fraction
Moy SERE % iy 4%
A 36.35+3.58 SCTS-1I 55.08 +2.26
SCTS- 1 8.43 +0.04 SCTS-IV 86.01 +2.84
SCTS-1I 35.37 £ 1.59 SCTS-V 13.50 + 0.36

SCTS-IV 4 73 28 il #5 WAR 43 2515 31 4 1B
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20% B BEPR IR PE S b7 b 12.77% , 40% H BV Tk
Jis 5 b 43.83% (36 2). I TUKIERA 00 2 i
PR B RGE , (R R R G) X 5y, TR 2 MR
IR, Ay 2 AU , 3 ISR 53 5]
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Fig. 3 Semi-preparative liquid phase elution peak of the
eluted components of SCTS-IV
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Tab.2 Semi-preparative liquid phase peak table of the

eluted components of SCTS-IV

G5 PR EA B []/min U T AR i Eb/%
1 5.339 7609 0.170
2 6.158 2051 0.045
3 7.707 2439 0.054
4 9.743 950 903 20.97
5 11.066 818 096 18.04
6 27.708 579 026 12.77
7 38.531 186 970 4.12
8 41.868 1987 343 43.83
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Fig. 5 Gas chromatograms of monosaccharide composition
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Tab.3 Mole percentage of monosaccharide of SCTS-IV -
W, SCTS-IV-20 and SCTS-IV-40

FE il SCTS-IV-W SCTS-IV-20  SCTS-IV-40
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R % 36.48 21.16 70.20
100
[M+Na]
80 | %
w60} Z
= 40} 3 ©
g 0 = 2
Q :;: § -MeGlu ; ;
0} ol
0 bl d | .5
400 600 800 1000 1200 1400
mlz
100 —
80 § [M+Na]
560 &
= =
E 40
= <
20 ;
1 | -
oLl
400 1200 1400
mlz
(b) SCTS-IV-20
100
80| 2
. E) = [M+H]
s 60 T - g
= | SN L /E
2 aof = ' \E / -
= 2 2 4
wli| 52 =
0
400 600 800 1000 1200 1400
mlz
(c) SCTS-IV-40
B 6 #BS5EHM ESI-IT/TOF-MS/MS 5 &
Fig. 6 ESI-IT/TOF-MS/MS spectra of sea cucumber
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