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Studies on “Uni-Shiokara”—VL
Fatty Acid Composition of Lipid from Sea-Urchin Gonad”*

By

Masayuki KocHr

The fatty acid composition of the lipid obtained from several kinds of sea-
urchin gonad was determined by gas-liquid chromatography combined with urea
fractionation techniques.

The results obtained are summarized as follows:

1. A total of 39 or 40 kinds of fatty acids was detected in the lipids, and the major
components were Cis:o, Cis:0, Ci8:1, Cig:4, C20:1, C20:3, and Cao:5 acids.

9. Eicosadienoic acid isomer inferred from the change of gas-chromatograms of each
fraction obtained by urea fractionation presented in relatively large amounts (5.3-8.8
2;), and the acid was also one of the major components of the lipids.

3. The presence of the comparatively high percentage of Cis:0, C18:4, C20: 1, and Cao: 3
acids, and of a high proportion of long-chain acids nevertheless Cs» polyunsaturated
acids and more long-chain acids than Cos acid were absent, are noteworthy as
compared with marine animal oils in general.

4. The differences in the fatty acid composition among the different species and

sources of sea urchin were not significant.
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Table 1. S8pecification of sea-urchin gonad used as raw materials.

Sample No. Species Source Treatment
Bafun-uni . ! .
1 arun-uni (Str_ongy‘locentrotus Kitaura Shucked in fresh state
pulcherrimus)
b1 7 . T - . : ,
2 urasaki-uni (Anthocidaris i Kitaura Shucked in fresh state
crassispina)*
3 Kitamurasaki-uni (2. nudus) Hokkaido Shucked and the gonad was salted prior to
storage at 0—3°C for two months
4 Murasaki-uni (A. crassispina)* Korea Shucked and the gonad was salted prior to
storage at 0—3°C for twelve months
Aka-uni (Pseudocentrotus Korea Shucked and the gonad was salted prior to
5 depressus) storage at 0—3°C for twelve months

*  Scientific name, Heliocidaris crassispina used in the previous papers should be depleted
and corrected as Anthocidaris crassispina.
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Table 2. Properties of the lipids from sea-urchin gonad.

Sample No. Saponification value lodine value
1 202.8 134.9
2 186.3 103.1
3 188.6 164.2
4 194.0 125.5
5 203.3 150.4
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Table 3. Fractionation of fatty acid methyl esters as urea inclusion compounds.

Fraction No. Reference

1 Crystallized compounds in the incubation at 15—20°C for three hours after the
addition of 15 g of urea.

2 Crystallized compounds in the incubation at 15°C for three hours after the ad-
dition of 15 g of urea to the fraction obtained from removing fraction I.

3 Crystallized compounds in the incubation at 15°C for three hours after the ad-
dition of 10 g of wrea to the fraction obtained from removing fraction 2.

4 Crystallized compounds in the incubation at 15°C for thres hours after the ad-
dition of 10 g of urea to the fraction obtained From removing fraction 3.

5 Crystallized compounds in the overnight incubation of the Filtrate from Ffraction
4 at 0—1°C,

6 Crystallized compounds in the overnight incubation of the filtrate from Fraction
5 at 0—1°C after the filtrate was concentrated to its a-half volume.

. Crystallized compounds in the overnight incubation of the Filtrate from fraction
6 at 0—1°C after the filtrate was concentrated to its one-third volume.
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Table 4. Conditions for gas-liquid chromatography.

Apparatus : SHIMADZU Model GC-1B Gas Chromatograph

Column dimentions : 300x 0.4 cm i.d. stainless steel

Solid support : Shimalite W (60/80 mesh)

Stationary phase : Diethyleneglycol succinate polyester (10 : 90)

Temperatures : Column, 190°C ; lnjection, 260°C ; Detector, 205°C

Carrier gas : Nitrogen ; Flow rate, 60 m{/min. ; Inlet pressure, 2.0 kg/em? ; Qutlet pressure, atmos-
pheric

Detector : SHIMADZU Hydrogen Flame lonization Detector Model HFD-1

Flow rate of hydrogen gas : 48 m{/min.

Flow rate of ai-: 1.8 [/min.
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Fig. 1. Gas chromatograms of fatty acid methyl esters from St. nudus and of their
fractions separated by urea fractionation.
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Table 5. Fatty acid composition of the lipid from sea-urchin gonad. (% of total fatty
acid methyl esters)

Fatty Sample No. Fatty Sample No.

acid 1 |2 3 4 5 acid 1 2 3 4 5
12:0 0.1 0.1 trace 0.1 trace 18:0 2.1 2.2 2.2 2.3 2.3
12: 4 0.1 0.2 0.2 0.1 0.21}18:1 5.8 6.5 4.6 7.3 6.1
13:1 0.1 trace C.1 0.2 0.1 || 18:2 1.7 0.8 1.7 1.4 0.8
14:0 8.2 | 15.9 €.9, 11.4 8.3l 18:3 1.5 2.5 2.7 0.9 1.6
14:1 0.2 0.7 0.3 0.5 0.4 1] 18:4 8.1 5.0 6.3 5.2 6.6
14:2 trace | trace | trece | trace | 0.1 || 18:5(?)] 1.6, 0.4| 1.3]| 0.7| 0.8
14:3 0.1 trace trace 0.1 0.2 19:1 0.2 trace trace 0.2 0.1
14:4(?) 0.7 0.7 0.6 0.7 0.6 || 19:4 0.7 0.7 0.8 0.8 0.7
15:0 0.3 0.3 0.2 0.4 0.21]20:0 5.21 2.3 3.0 2.4 2.8
15 : 1 0.1 trace 0.1 0.1 0.11]20:1 5.3 | 10.1 6.3 7.8 8.5
16:0 6.7 16,51 14.2| 165 15.5|]20:2(?) 5.5 8.8 6.7 8.0 5.3
1611 3.0 4.1 4.9 4.6 4511 20:2 0.2 0.9 0.3 0.8 0.8
16:2 0.2 0.1 0.2 0.2 0.2 20:3 7.4| 5.8 8.1 7.9 1 10.3
16 : 3 0.8 0.7 0.4 | 0.6 0.7 || 20:4 2.7 2.0 2.1 1.7 1.7
16 : 4 4.2 0.9 0.5 0.8 0.21120:5 9.5 5.4 16.2 8.6 11.8
16 : 4(7?) — — 0.6 — 0.2 21:0 trace trace 0.3 trace trace
16:85(?)| 0.7 0.6 0.4 0.4 0.8 121:1 1.0 1.2 1.2 1.3 1.0
17: 0 0.1 0.1 0.11 0.2 0.11122:0 1.2 0.6 0.9 1.3 1.1
17 : 1 0.1 0.1 0.2 0.1 0.271122: 1 3.1 2.2 2.5 2.7 2.7
171 4 0.2 0.3 0.3 0.4 0.3 || 22:2 1.3 1.3 2.6 1.3 2.1
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Table 6. Proportion of fatty acid methyl esters from sea-urchin gonad. (% of total fatty
acid methyl esters)

Sample | Based on unsaturation Based on chain length

Saturated | Dienes Cis—Cyy | Ci5—C Cyg—Cay
. VI . 12—Cry 1 19 90—Cag

No acids Menoenes Trienes Polyenss acids ;cids acids
1 33.9 18.9 18.7 28.5 9.5 4.1 42.4
2 38.0 24.9 20.9 16.2 17.6 41.8 40.6
3 27.8 20.2 22.7 29.3 8.1 41.7 50.2
4 34.6 24.8 21.2 19.4 13.1 43.1 43.8
5 30.3 23.7 22.1 23.9 9.9 42.0 48.1
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