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Gas Chromatographic Analysis of Fatty Acids in Non-polar Lipid of Sea-urchin
Gonad in Combination with Thin-layer Argentation Chromatography

By
Masayuki KOCHI

The fatty acids from sea-urchin gonad showed severe overlappings of many peaks in
gas-iquid chromatography on DEGS column. In this connection, thin-layer argentation
chromatography was adapted preliminarily to fractionation of the mixed fatty acids
according to the degree of unsaturation. And then the seven fractions obtained were
applied to gas-liquid chromatography. The results obtained are as follows:
1y Thin-ayer argentation chromatography was superior to urea-fractionation techmque
in the separation of fatty acid methyl esters into homologues according to their degree
of unsaturation.

2) A total of 76 fatty acids was identified on the basis of chromatographic behavior.
The major componenis were 14:0, 16:0, 18:1w9, 20:1w9, 20:3w3 and 20:5w3 acids,
in addition to a positional isomer of 20:2 acid which was a characteristic of the gonad
of sea-urchins.

3) A number of branched-chain fatty acids, polyunsaturated odd-numbered ones and
positional isomers of unsaturated fatty acids, were found in trace or in small amount.
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Fig. 1. Thin-layer chromatogram of fatty acid methyl
esters on silica gel impregnated with silver nitraie.
Developer: n-hexane —ethyl ether— acetic acid

(70 : 30 : 1).
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Table 1. Gas chromatographic identification and determination of fatty acids from sea-urchin
gonad fractionated into homologues by thin-layer argentation chromatography.

Relative Fraction No.
Peak No. Fatty acid retention
time 1 2 3 4 5 6 7
1 2.0 0. 15 0.2 0.1
2 12:1 0. 18 0.1 0.1
3 13:0 0.21 0.1 Trace
4 3:1 0.24 0.1 Trace
140 0.28 18.2 5.3 0.7
5{ 12:3 2 0.28 0.9 2.1 1.1
13:2 7 0.33 0.3 0.3 2.4
14 lw?7 0.34 0.1 0.8
6 {Anteiso 15:0 0.35 3
12:4 7 0.36 0.8 0.1
13:3 7 0.37 1.5 0.6
1500 0.38 2.1 0.5
7 { 14209  0.39 0.2 0.2
13:3 7 0.41 Trace 0.4 X
13:4 7 0.45 Trace 0
8 ‘ 15:1 0.46 0.4
Iso 16 1 0 0.47 0.4
14:3 2 0.49 0.6 0.7 1.3
141 3w6 0.52 1.1 1.9 1.5
9 { 16 :0 0.53 52.0 9.5 1.1
13:5 72 0.55 1.0
14:4 7 0.62 0.7 0.3
10 16 1w9 0.63 0.7 12.9 1.4
- Anteiso 17 .0 0.66 1.0
15:3 7 0.67 0.8 3.1 0.6
17 .0 0.72 2.1 0.8
11{ 16:2w7 0.74 0.4 0.8
15:4 2 0.75 0.4 0.2
17 :1 0.81 1.2 1.6 1.0
12{ 15:4 2 0.83 0.3 0.3
Iso 1810 0.88 0.5
16 . 3w6 0.94 1.1 0.9
16 . 3wd 0.99 0.6 6.4 0.5
13 8.0 1.00 12.7 1.&
17 2w78 1185 0.2 Trace T 0.2
i6:4 7 1. race .
18:1w9 1.14 1.6 18.5 1.2
14{ 7:3 7 1.18 0.8 1.1 0.3
161 4w3 1.21 0.7 0.7
15{ 164wl 1.26 1.0
18:2w9 1.34 1.4 0.4
19:0 1.37 1.5 0.&
17 1 4wb 1.42 Trace 0.1
16 17 3w3  1.43 0.7 0.3
181 2w6 1.44 12.0 0.4
17 19:1 1.52 2.7 1.1
{ 18:3 ? 1.60 1.2
j 18:3wb 1.70 3.1 8.9 0.4
18 l %? . % :; %;g 0.3 Trace o4
17:5 7 1.85 0.2
19{ 20:0 1.87 3.7 0.7
181 3w3 1.93 14.8 12.5 0.7
18:4 2 2.00 Trace 0.5
20‘ 20 1w?9 2.09 0.9 32.0 1.6
19:3 72 2.10 1.4 1.9 1.2
181 4w3 2.20 1.2 2.2
21 20:2 2 2.34 48.6 5.0
18 5w3 2.44 . 0.6
22{ 19 : 3w3 2.60 Trace 0.4
20 2w6 2.60 15.1
19:4 7 2.72 - Trace 0.1
23 20 . 3w9 2.81 15. 1 3.1
19 4w3 2.89 0.5
2101 2.91 4.5 Trace
24 20:3wh 3.03 19.2 2.0
‘{ 2102 2 3.16 1.0 Trace
25{ %8 : ?wq?;* %%g 33.5 50.6 rI(:")7.7 8%
407 . race .
26 22 . 1lw? 3.88 7.3 2.6
- { 20 1 4ew3 3.90 16.6 0.5
o7 221 2w9 4.33 9.8
{ 20:5w3 4.40 87.8
28 211 4wh 5.18 Trace 1.1
29 21 5w2 6.10 2.0
{ 22 1 3w3 6.26 0.9

Figures in fatty acid composition (the fourth column) indicate the percentage of total fatty
acid methyl esters in individual fractions.
*May include 20:4 @6 acid.
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Table 2. Percentage distribution of fatty acid methyl esters fractionated into homologues on
the basis of the degree of unsaturation.

Degree of Fraction No.
unsaturation 1 2 3 4 5 6 7

0 95.3 19.2 1.8

1 4.7 80. 8 8.9

2 89. 3 7.1 2.4

3 92.9 97.6 78.8 0.4
4 21.2 7.6
5 92.0
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Table 3. Fatty acid composition of non-polar lipid from sea-urchin gonad. (% of total faity acid
methyl esters)

Fatty acid Hydrogenated Unhydrogenated Fatty acid  Hydrogenated Unhydrogenated.
12:0 0.1 0.1 17:5 72 Trace
12:1 Trace 17:5 2 Trace
12:3 0.1 Iso 18:0 0.1 0.2
12:4 9 Trace 18:0 15.9 3.4
13:0 0.1 Trace 1819 57
1311 Trace 18:2w9 0.3
13:2 7 0.1 18:2wh 2.0
13:3 7 0.1 18:3 ? 0.2
13:3 2 Trace 18:3wb 1.3
13:4 7 Trace 18:3w3 2.1
13:5 7 Trace 18:4 72 Trace
14:0 7.9 6.2 18:4w3 0.7
14 1w? 0.3 18:5w3 Trace
14:2w9 Trace 19:0 1.4 0.4
14:3 72 Trace 19:1 0.7
14:3w6 0.5 19:2 7 Trace
14:4 7 0.1 19:3 ? 0.3

Anteiso 15:0 0.4 0.4 19:3w3 Trace
15:0 0.8 0.6 19:4 7 Trace
1501 Trace 19:4w3 Trace
15:3 0.3 20:0 43.7 11
15:4 Trace 20:1w9 9.9
15:4 7 Trace 20:2 ? 9.9

Iso 16:0 0.2 0.2 20:2w6 2.9
16:0 19.7 15.2 20 3w9 1.5
16:1w9 3.6 20.3w6 1.0
16:2w7 0.1 201 3w3* 9.5
16:3wb 0.2 20:4 7 Trace
16 3w4 0.6 20 4w3 14
16:4 7 Trace 20503 6.8
16 4w3 Trace 2120 2.2 —
64wl Trace 21:1 13

Anteiso 17 1 0 0.2 0.2 21:2 7 0.1
17:0 0.9 0.6 21:4w5 0.2
17:1° 0.5 21:5w?2 0.6
17 2w8 Trace 22:0 6.4 -
17:37 0.1 22 1w9 2.9
17 33 Trace 22209 3.5
17 4w6 Trace 22 . 3w3 Trace

*May include 20:4w6 acid.
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