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Extraction and Concentration of Glucosylceramide from Unused Marine Products

Shigefumi Sasaki, Akira Tanaka, Chisato Umeda and Hiroko Noto

In this study, a method for extracting and concentrating glucosylceramide, which has promising

applications in cosmetics and food, from marine products was examined.

While glucosylceramide was not contained in the livers or viscera of salmon, octopus or scallop, 0.38

and 0.16 wt% of the substance was contained in starfish and sea cucumber viscera, respectively, with

a structure differing from that found in cattle brain, rice bran, corn and other plants.

A concentrate containing 5094 or more of glucosylceramide was created via an extraction and

concentration process combining ethanol extraction and alkaline hydrolysis. These results indicate

that starfish and sea cucumber viscera are promising sources of glucosylceramide.
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Starfish
Sea Cucumber viscera

Crush

[ Dry powder ]

[ Ethanol extracts (Sample 1) J

Filtration

Concentration

Boiling (de-activated enzyme)
Drying (40C, 24hr)

Extraction with ethanol

Alkaline hydrolysis with 04N NaOH/ethanol for 2 h at 37C
Acidic hydrolysis with 04N H.SO4/ethanol for 2 h at 37C
Neutralization with 2N NaOH/ethanol

Partition with hexane-ethanol-water (8:4:1, v/v)

' [ Lower (Sample 2) ]

Concentration to dryness
Addition of acetone-water (1:1, v/v)

[ Precipitate (Sample 3) ]

Fig.1 Procedure for extraction and concentrations of cerebrosides form
starfish and sea cucumber viscera.
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Table 2 Lipid and cerebroside contents in seafoods.

Sample Organ Lipids Cerebroside
P g [wt%] [wt% (% of lipids) ]
Starfish I! Whole 1.2 0.38(32.0)
Starfish II! Whole 1.2 0.34(28.2)
Octpus Liver 4.5 ND
Viscera 1.2 ND
Scallop Digestive gland 11.6 ND
Ovary 2.5 ND
Testis 0.9 ND
Chum salmon Viscera 2.4 ND
Head 7.2 ND
Liver 4.2 ND
Gill 7.8 ND
Testis 1.7 ND
Sea-urchin Viscera 2.5 ND
Sea cucumber  Viscera 1.1 0.16(14.8)

ND: not detect.

V' Starfish I and II were cought in the coast of Ishikari city and Akkeshi

town in Hokkaido, respectively.
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Fig.2 HPLC of total lipids in starfish (A) and sea cucumber viscera (B).
1 triacylglycerol, 2 free fatty acid, 3 cerebroside, 4 phosphatidylethanolamine and phosphatidylcholine,

5 unknown
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Fig.3 Total ion chromatograms of aldehydes derived from the sphingoid
bases in starfish (A) and sea cucumber viscera (B) cerebroside.

Table 3 Composition of aldehyde derivates of sphingoid base

moieties in cerebroside.

Sea cucumber

Peak No.! RT? Aldehyde?® M+ Starfish :
viscera

1 14.6 6.9
2 15.0 3.9
3 17.6 2.9 4.9
4 18.9 3.5
5 19.8 19:1 280 5.9
6 21.9 3.5 1.5
7 23.8 16:3 234 6.4 5.5
8 25.5 3.9 3.7
9 26.2 4.6 3.6
10 27.2 20:2 292 9.1
11 27.7 20:2 292 13.9 3.1
12 34.8 4.4

Others 5.3 63.4

T

! Peak Number indicate in Fig. 3
2 Retention time on GC-MS

8 The aldhyde is designated by chain length, while the second represents the

number of double bonds.
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Fig.4 Mass spectra of peak 5 (A), peak 7 (B) and peak 10 (C) in Fig.3 A.

Table 4 Composition of fatty acid moieties in cerebrosides.

Sea cucumber

Peak No.! RT? Fatty acid® Starfish :
viscera
1 9.2 1.5 4.0
2 11.2 1.6 4.3
3 13.7 . 1.2 3.5
4 16.5 18:0 5.5
5 17.1 2.4
6 19.0 20H-14:0 11.9 1.0
7 21.1 20H-15:0 24.1 1.5
8 23.3 20H-16: 0 24.6
9 25.6 20H-22:0 3.0
10 26.0 18:1 n9 1.2 3.3
11 26.5 1.8 2.8
12 28.5 20:5 n-3 1.2 4.6
13 28.9 ’ 3.8 9.3
14 29.2 4.7
15 30.4 24 .1 n-9 6.5
16 32.1 1.8 3.2
Others 22.4 43.3

! Peak Number indicate in Fig.5
2 Retention time on GC-MS

3 The fatty acid is designated by chain length, while the second
represents the number of double bonds, and 20H means 2-hygroxy

fatty acid.
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-Fig. 5 Total ion chromatograms of fatty acid methyl esters derived from
the sphingoid bases in starfish (A) and sea cucumber viscera (B)

cerebroside.

Table 5 The yields of samples on the preparation of
cerebroside concentrates.

Sea cucumber

Sample St?rf)ISh Viscera
& (g)
Starfish or cucumber viscera 1,000 1,000
Dry powder 187 192
Ethanol Extracts (Sample 1) 18 20
Lower (Sample 2) 9.9 10
Participate (Sample 3) 2.8 2.3
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Fig.6 TLC of neutral and complex lipids in starfish (A) and sea cucumber viscera (B).
Lane 1, 2 and 3 corresponded to samples A, B and C in Fig. 1, respectively. TLC plate was developed
with chloroform-methanol-water (65:16:2, v/v/v) in the direction of the arrow shown in figure. Spots
a, b, ¢, d and e indicate triacylglycerol, free fatty acid, cerebroside, phoshatidylethanolamine and
phoshatidylcholine, respectively. Detection was carried out by spraying anthrone reagent followed

by a brief heating on the hot-plate.
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