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Fatty Acids of Five Species of Echinoidea,
Specifically 5-Olefinic Acids

Toru Taxkacer*, Masaki KaneENiwa* and Yutaka ITaBasmr*

Abstract

Fatty acids of the total lipids from five species of Echinoidea, Hemicenirotus
pulcherrimus, Anthocidaris crassispina, Pseudocentrotus depressus, Planilampas
sternopetala (sea urchins), and Clypeaster japonicus (sea dollars), collected in
subtidal water off the shore of Miura Peninsula and from the deep sea in Sagami
Bay, were analyzed by glass capillary-gas chromatography of the methyl esters.
The samples all contained noticeable amounts of 5-olefinic acids, 5-14:1, 5-16:1,
5-18:1, 5-20:1, 5, 11-20:2 and 5,13-20:2 as peculiar components. These 5-olefinic
fatty acids have been found in small amounts in the seaweeds that are part of the
diet of the sea urchin. Therefore, the 5-olefinic acids are probably synthesized
biologically in sea urchins by 5-desaturation of Cy,-C,q acyl moieties. ~ Most of the
fatty acids common in marine lipids were found in all samples, with significant
amounts of arachidonic acid, but 22:6 was found only in small or relatively

small amounts. The variations in fatty acid composition depending on diet and
environment are discussed.
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Table 1. Samples of Echinoidea™-*

Species H. pulcherrimus | A. crassispina | P. depressus | P. sternopetala | C. japonicus
Time July 1980. July 1980. |August 1980.| August 1980. | August 1980.
Place Kanagawa Kanagawa Kanagawa : Miura

Prefecture Prefecture Prefecture Sagami Bay Peninsula

Diameter of the A 3.2 A 13.0

shell (cm) B 2.4 48 %0 B 1L0 %2
Height of the Als A 6.5

shell (cm) B 13 2.8 2.8 B 5.3 2.9
Total weight (g) A4 A 144.6

B 4o 33.1 94.0 B 1.1 72.6

Weight of the

intestines (g) A+B 4.0 3.7 21.5 A+B 66.6 1.0
Weight of the

extracted lipid{ A+B 0.146 0.193 1. 443 A+B 0.689 0. 064

(@

Content of the

lipid (wt%) 3.66 5, 22 5,25 1.04 6. 40
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Fig. 1. Gas chromatogfam of merhyl esters of fatty acids of the lipid from A. crassispina.
* See Table 3.
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Table 2. Fatty acid composition of the lipids from Echinoidea and other samples

Fatty acid

Composition (wt9,)***

Echinoidea

Alga

H.
pulcherrimus

4.

crassisping

P.
depressus

P.
sternopetala

C.
japonicus

G.

Verrucosa

Pig liver

12:0
180~13:0
13:0
180-14:0
14:0
14:14(5) *
14:1 (n-7) **
14:1{n-5)
180-15:0
anteiso-15:0
15:0
180-16:0
16:0
16:1(45)
16:1(n-9)
16:1{n-7)
16:1(n-5)
180-17:0
ante.s0-17:0
17:0
17:1(n-8)
150~18:0
16:4(n-3)
18:0
18:1(45)
18:1(n-9)
18:1(n-7)
18:1 (n-5)
18:2(n-9)
18:2(n-6)
18:3(n-9)
19:0
19:1(n-8)
18:3(n-6)
18:3(n-3)
18:4(n-3)
20:0
20:1(45)
20:1(49)
20:1(411)
20:1(413)
20:2(45, 11)
20:2(45, 13)
20:2(n-9)
20:3 (n-9)
20:2(n-6)
20:3(n-6)
20:4 (n-6)
20:3(n-3)
20:4(n-3)
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Table 2. (Continued)
Composition (wt9)***

Fatty acid Echinoidea Alga o

H. 4. P. P. c. a. Pig liver

pulcherrimus | crassispina | depressus | sternopetalal japonicus) verrucosa

- ‘ ‘ _

20:5 (n-3) 9.53 6. 06 5.19 9.17 | 1.99 28.75 1.85
22:0 0.13 - — 1.10 0.40 - —
22:1(n-11) 171 1.82 1.52 0. 27 1.89 — -
22:2(47,13) 0.13 — — — 0.39 - -
22:2(47, 15) 0. 68 0.24 0.43 0.88 0.18 - -
21:5(n-3) 0.13 — - — — — -
22:4(n-6) 0.49 0. 39 — 0.52 1.50 — 0. 44
22:5 (n-6) 0.28 - — 0.95 0.31 — -
22:5(n-3) 0.25 — — 0.49 0.22 0.42 2.63
22:6(n-3) 1.15 0. 62 - 3.16 1.70 - 5.35

* 4n gives the position of the ethylenic bond closest to the carboxyl group.
** p.n gives the position of the ethylenic bond closest to the terminal methyl group.
**+ THach sample contains small amounts of unknown components.

Table 3. RRT and ECL of each falty acid.

Peak no. Fatty acid l RRT l ECL | Peak no. Fatty acid ] RRT ‘ ECL
1 12:0 0.118 12.00 31 18:3(n-9) 1.385 | 18.87
2 i50-13:0 0. 143 12.55 32 19:0 1.416 | 19.00
3 13:0 0.163 13.00 33 19:1(n-8) 1.454 | 19.06
4 450-14:0 0. 203 13,56 34 18:3(n-6) 1.485 | 19.12
5 14:0 0.237 14.00 35 18:3(n-3) 1.636 | 19.39
6 14:145 0. 252 14.17 36 18:4(n-3) 1.818 | 19.69
7 14:1(n-7) 0. 266 14.31 37 20:0 2.028 | 20.00
8 14:1(n-5) 0. 279 14. 44 38 20:145 2.142 | 20.15
9 980-15:0 0. 292 14. 56 39 20:1(49) 2.189 | 20.21

10 antetso-15:0 0. 300 14.64 40 20:1411 2.253 | 20.29
1 15:0 0. 336 15. 00 41 20:1413 2.312 | 20.36
12 i50-16:0 0.421 15. 56 42 20:2 (45, 11) 2.386 | 20.44
13 16:0 0.497 16. 00 43 20:2(45, 13} 2.420 | 20.48
14 16:145 0.531 16.19 4“4 20:2(n-9) 2.498 | 20.57
15 16:1(n-9) 0.537 16.22 45 20:3(n-9) 2.602 | 20.68
16 16:1(n-7) 0. 557 16.33 46 20:2 (n-6) 2.675 | 20.76
17 16:1(n-5) 0.577 16.43 47 20:3(n-6) 2.920 | 20.99
18 150-17:0 0. 602 16. 55 48 20:4(n-6) 3.162 | 21.20
19 anteiso-17:0 0. 618 16. 62 49 20:3(n-3) 3.321 | 21.34
20 17:0 0.691 17.00 50 20:4(n-3) 3.640 | 21.59
21 17:1(n-8) 0.721 17.06 51 20:5 (n-3) 3.888 | 21.77
22 50-18:0 0.845 17.52 52 22:0 4.235 | 22.00
23 16:4 (n-3) 0. 866 17.59 53 22:1(n-11) 4.507 | 22.19
24 18:0 1. 000 18.00 54 22:2(47,13) 4.817 | 22.37
25 18:145 1.044 18.12 55 22:2(47, 15) 4,933 | 22.4
26 18:1(n-9) 1.106 18.28 56 21:5(n-3) 5.437 | 22.70
0 18:1(n-7) 1.142 18. 38 57 23:4{(n-6) 6.334 | 23.13
28 18:1(n-5) 1.178 18.46 58 22:5(n-6) 6.654 } 23.27
29 18:2(n-9) 1.279 18.70 59 22:5(n-3) 7.802 | 23.71
30 18:2(n-6) 1.316 18.78 60 22:6(n-3) 8,227 | 23.86
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Fig 2. Parts of gas chromatogram of methyl esters of fatty acids of the lipids from Echin-
oidea. 20:0-20:2 (45, 13) region.
A; H. pulcherrimus B; A. crassispina C; P. depressus D; P. sternopetala E; C.
japonicus 1; 20:0, 2; 20:145, 3; 20:149, 4; 20:1411, 5; 20:1413, 6; 20:2 (45,11), 7;
20:2 (45,13).

EDBFEIN TV B0, $£5 T 45 R AYESRE 2> TAIDEHE LY v =DEN~A 5

1ADTIREL, Y=DENT, REERDORBEMOBICIVERINZ O E#EEING,
533, 45 JERFRROHBEME L U TEA SN 3 Dk, 20:0, 20:1411, 20:1413 £ T, ThbdHs 45

BEKBEROB X IT L b #NFh 20:145 20:2(45,11), 20:2(45,13) LT3 L EZ N3, L

Ut GLC iz T 20:0 & 20:145, 20:1 411 & 20:2(45,11), 20:1413 & 20:2(45,13) D

BERERSERIL T3 &0 bR I T 3 (Fig. 2), 20:2(45,11), 20:2(45, 13) DRFE 2 D

WEMC L hAED 3 EEA NS 22:2(47,13), 22:2(47,15) kS ESHF SRz 9 = HOSIC § B

5 NIZHFAERN B 70 &, §HT 22:2(47,13) DIESIRIBLAEFEEL ZWRBE D - 1212,

CDBRFE2 HDEMIL 2 DD CoNMI & = U BRICHUBIREND 2 VD EELONG,

EFEME, AVEHER SRR AP O CREERMALE T B & B S D EO DY
b, HEPTELAILL, BEOEBRRAERTAINTI VY=, A5¥ XY=, 7HY 27 DR
FRIRERL TWwa 28, wro.vu=tsasw s SORBERERECNS SEEOY=»h
DFEH 14:0, 16:0, 18:0 /5 ¥ OHTIISIIER, 18:4w3, 20:4wb, 20:503, 22:603 72 ¥ O HEEERE
FUABEERRIC & 5 ls (Table 2)o T4 6 DIEHBBMROE T ZHFh O ABBEREEDE VT
LB EHEING, VDA X LS BHEFCRNARNCEESYENR IS 40w s
BB (20:503) XEEINZH, 9 1 DORBOLEESGWIRIB THS Fa 4TI 2B (22:603)
REEAEEINZND®, LD BBOAGBCEEUEERAIL TS0 =T 20:5.3 i3%
CHELET 205, 22:603 i31F & A EFFEEL 51 (Table 2)2-9, <o o . v v = DAL 5 EFNT—i%
i€ 100~500 m OEFEE? T, COREREHORAKEL WHRENISL { 23 HHEEEL HFEVDT,
WH75 2 2 o OBBORERRINIVIRTTHZW, fioTery v =id, RBXHILE
U TL ABMEHOEBOREDNMERZEZAIEL TV EELALN, ZONDEBECAERTS 3
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