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Fatty Acid Composition of Lipids from Some Marine Shellfishes

By
Masayuki KOCHI

The fatty acid composition of the muscular and visceral lipids of five species of marine
shellfish was determined in detail by gasliquid chromatography, after preliminary
fractionation of the fatty acid methyl! esters according to unsaturation by argentation
thin-layer chromatography. The results obtained are as follows:

1) Forty seven to fifty five kinds of fatty acid were found in each lipid examined,
and the major components were respectively 16:0, 18:1, 20:5 and 22:6 acids in bivalvia,
and 16:0, 18:1, 20:4w6, 20:5 and 22:5 acids in gastropoda.

2) The muscular lipids showed, as compared with the visceral lipids, a high percentage
of 22:6 acid in bivalvia and of 22:5 acid in gastropoda, and a low percentage of 18:1
and 18:2 acids in the former and of 14:0 acid in the latter.

3) The lipids from bivalvia showed a high percentage of 22:6 acid, and a low
perceniage of 20:4w6 and 22:5 acids as compared with the lipids from gastropoda.

4) The percentage of total branched chain fatty acids in the shelifish lipids was
higher than in the other marine animal lipids.

5) Isomeric eicosadienoic acid previously found in the sea-urchin gonads was detected
in all of the lipids examined. The amount of the acid in these shellfishes was, however,
much smaller than in the sea-urchin gonads.
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Table 1. Description of the sample examined.

Stripped shelifish

Common Japanese Number of Average Total Muscle Viscera
name name Season ingiviguals size  weight Weight Yield Weight Yield
(ecm} (g} & & & B

Razor clam Mategai Dec. 330 8.7 1600 590 36.9 140 8.8
Venus shell Kagamigai Dec. 72 5.2% 2413 319 132 130 5.4
Abalone Kuroawabi Jan. 17 8.0% 966 382 39.5 166 17.2
Top shell  Sazae Jan. 18 5.3%* 1564 264 16.9 260 16.6
Tegula Oockoshitakagangara  Nov. 135 34% 2400 197 8.2 201 8.4

*  Shell length
#%  Shell diameter
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Table 2. Conditions for gas-liquid chromatography.

Apparatus: SHIMADZU Gas Chromatograph Model GC-5A

Column dimensions: 300 X0.3cm i.d. stainless steel

Solid support: Shimalite W (60/80 mesh)

Stationary phase: Diethylene glycol succinate polyester (10:90)

Temperatures: Column 190°C, injection and detector 260°C

Carrler gas: Nitrogen at 30ml/min

Detector: SHIMADZU Hydrogen Flame Ionization Detector Model FID-§
Sample size: 0.1 to 0.2

Analysis time: Approximately 7.9 min to methyl octadecancaie




157
%1.00445), End carbon chain, Separation factor# k& U'Equivalent chain length (ECL) f&!®

PO ERE L2, &d, BBAFVIZATVO0%BERTL CIzL30HEsLUESR LB ¥
BARRNET L, ELEBRSEHBT 2L L UAMHEEL 22D,

3. EBHERBLUEE

AL URBOREEREIESRIIRLCH 2, REOBEERBE—RIDEL, BRT1I~2%, A
BT2~3%THo7d, 7435 X T ITWNBTCINS B TH 72,

Table 3. The lipid content of shelifish.

Lipid content (%)

Species Muscle Viscera
Razor clam 1.3 2.5
Venus shell 1.2 2.3
Abalone 1.1 2.7
Top shell 1.7 34
Tegula 1.7 4.8
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Fig. 1. Gas-liquid chromatograms of fatty acid methyl esters from muscular lipid of razor
clam.
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Table 4. Equivalent chain lengths (ECL) of authentic branched chain fatty acid methyl
esters and the esters (A — H) appeared on chromatogram after hydrogenation {cf. Fig. 1).

Authentic esters Examined esters

ECL Symbol ECL
Iso 14:0 13.48 A 13.48
Anteiso 15:0 14.58 B 14.55
Iso  16:0 1547 c 15.43
- - D 16.47

Anteiso 17:0 16.66 - -
Iso 18:0 17.55 E 17.51
Anteiso 19:0 18.74 F 18.70
Iso 20:0 19.57 G 19.53
- — H 20.52

Anteiso 21:0 20.74 — —
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Fig. 2. Relative retention time plotted against the
number of carbon atoms of fatty acid.
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Table 5. Fatty acid composition of the lipids from shelifish.

(%)
. Razor clam  Venus shell Abalone Top shell Tegula
Fatty acid Muscle Viscera Muscle Viscera Muscle Viscera Muscle Viscera Muscle Viscera
12:0 Trace 0.1 Trace Trace Trace 0.1 Trace 0.1 Trace 0.1
13:0 Trace Trace Trace Trace 0.1 0.1  Trace Trace Trace 0.1
Iso 14:0 0.1 0.1 0.1 0.1 - - Trace 0.1 0.1 0.1
:0 1.8 2.1 0.7 2.4 3.0 6.3 1.6 4.7 1.8 5.9
:1 0.2 0.2 0.2 0.2 Trace 0.3 0.3 0.6 0.1 0.4
:3W6 7 Trace Trace Trace Trace  Trace 0.8 0.2 0.1 Trace Trace
Anteiso 15:0 0.3 0.6 0.1 0.4 — — Trace Trace 0.3 0.4
0 0.7 0.6 0.4 0.5 1.0 1.1 2.6 1.9 1.1 1.0
Iso 16:0 1.7 1.1 14 0.8 1.8 1.2 0.5 0.3 16 1.1
0 16.3 123 182 16.1 219 231 233 18.9 20.0 23.8
w7 1.2 2.1 0.5 2.9 0.9 0.9 1.2 1.3 1.8 4.2
2004 0.2 0.1 Trace Trace Trace 0.2 0.2 0.8 Trace Trace
B3w4 0.2 0.1 Trace Trace Trace Trace Trace 0.8 Trace Trace
4¢3 Trace 1.3 0.2 0.1 0.1 0.1 Trace Trace Trace Trace
Iso 17:0 2.7 1.8 2.6 2.2 - - Trace Trace 2.2 1.1
:0 2.7 2.2 2.5 1.9 1.3 1.4 2.2 1.6 3.6 2.1
.1 0.1 0.2 Trace Trace Trace Trace Trace 0.4 Trace 0.4
Iso 18:0 1.9 1.7 2.7 14 2.0 2.3 34 2.3 5.0 3.8
0 3.5 2.9 0.3 2.5 4.5 3.1 1.8 1.8 1.3 3.4
Iso 1 3.5 3.0 5.0 3.3 0.4 - 3.4 1.4 2.4 -
:1¢9 10.6 16.5 8.2 14.8 120 10.2 8.0 12.1 9.1 150
12056 3.2 7.1 1.7 4.3 1.3 2.1 3.4 2.6 2.5 2.5
3w6 0.3 0.7 0.3 0.5 0.1 0.3 0.2 0.4 0.3 Trace
Bw3 1.1 1.7 1.0 1.7 2.8 4.1 1.6 1.8 1.5 2.2
4003 2.5 2.1 3.3 2.2 1.0 2.6 0.5 1.3 1.2 0.7
Anteiso 19:0 0.5 0.4 0.5 0.4 — — — - - -
:0 0.2 - Trace 0.4 - — — 0.3 Trace —
1 0.2 0.2 Trace Trace Trace 0.2 0.2 Trace Trace 0.4
257 0.3 0.4 0.6 0.1 0.7 0.6 0.6 0.6 1.2 0.5
Iso 20:0 0.3 0.2 0.6 0.4 04 0.6 0.5 0.5 0.5 0.4
:0 0.1 0.3 Trace 0.3 0.5 0.8 0.3 0.4 0.3 0.7
19 4.4 5.4 3.1 4.7 3.7 4.7 1.7 4.2 2.6 4.0
:2 Isomer 1.1 1.2 0.8 i.1 0.4 1.1 0.4 1.0 0.5 1.0
12006 1.5 1.7 1.6 1.2 0.3 0.5 0.3 0.6 0.4 0.4
39 Trace 0.5 - - - - - — 03, 04
3w6 0.3 0.4 0.2 0.2 0.2 0.3 0.3 0.6 0.3 0.4
4 6* 4.0 3.4 3.7 2.7 8.7 7.6 113 125 9.0 4.9
43 0.6 0.2 0.5 0.7 1.3 0.8 1.2 0.7 0.2 0.7
(53 7.0 5.3 107 9.8 8.8 9.3 5.6 7.3 7.5 5.8
Iso 21:0 0.3 0.6 0.7 0.6 0.4 0.4 03 0.3 0.5 0.5
0 Trace — - — Trace — Trace — - -
11w9?  Trace - - - 0.2 0.3 Trace -— Trace —
12077 0.2 0.3 - — 0.4 0.3  Trace 0.5 0.4 0.3
:3w6? - Trace 0.3 0.1 0.3 0.3 0.2 02 Trace 0.2
15¢02 0.7 0.4 0.7 0.5 - - 0.8 0.6 0.3 0.3
Iso 22:0 — - — — — — Trace 0.2 - —
0 Trace — 0.7 0.3 — 0.2 0.2 Trace - —
w9 0.3 1.0 0.3 0.5 0.3 0.4 1.0 0.4 0.7 0.2
26 4.1 3.9 4.2 4.3 4.9 4.2 3.9 3.3 5.2 4.1
3we 0.6 0.8 0.3 0.3 0.3 0.4 0.5 0.6 0.5 0.3

*Includes a small amount of 20:3®3 acid.
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Table 5. —(Coni’d)

Razor clam Venus shell Abalone Top shell Tegula
Fatty acid Muscle Viscera Muscle Viscera Muscle Viscera Muscle Viscera Muscle Viscera
22:3w3 0.9 0.5 1.0 0.4 2.3 1.2 4.1 2.7 1.0 0.3
43 10 0.9 1.0 0.6 04  Trace 0.7 0.5 1.1 0.5
5w3 2.1 1.5 2.3 1.5 9.3 5.0 8.9 4.2 7.1 3.3
6w3 14.0 83 151 9.8 0.4 Trace 0.9 0.7 2.3 1.4
Anteiso 23:0 - 0.7 0.6 Trace - — - — 0.6 —
0 Trace 0.3 - - - - 0.5 0.7 0.6 -
1267 — - — — Trace 0.2 — — — —
13067 — — 0.5 0.5 - Trace — - — —
Iso 24:0 - - — — 0.4 — 0.4 - 0.3
0 0.5 0.5 0.6 0.3 0.6 - 0.4 0.6 0.8 0.4
3] - - - - - 03 - - - -
Iso 25:0 - - - _ - - 0.4  Trace - -
:0 - — - - - - - 0.5 - -
26:0 - - - - 06 - - - - -
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