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Fatty oil from Shell-fish

Hisanao IcarasHI, Koichi ZaMA and Koz6é TAKAMA

Abstract

The fatty oil extracted from a chlamys, Chlamys nipponensis and a pecten,
Pecten yesoensis had nz,f) 1.4889, 1.4851; acid no. 4.7, 10.8; saponification no.
186.8, 192.9; iodine no. 203.2, 226.5; unsaponifiable matter 33.4%, 5.28% and
total sterols in unsaponifiable matter 15.09%, 4.92%, respectively.

The fatty acid composition of these oils was as follows: saturated, C. 0.1,
0.1%; Cu 10.7, 6.0%; Cis 8.9, 10.1%; Cis 6.9, 5.6% and Cz 1.6% trace; un-
saturated, Ci: 2.8 (-2.0H), 1.1% (-2.0H); Cis 14.8 (-3.6H), 17.6% (-4.1H);
Cis 19.5 (-4.8H), 46.7% (-7.6H); Cx 23.9 (-8.8H), 12.2% (-8.0H) and C::
10.8% (—9.0H), —, respectively.
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Preparation of the fatty oil from the shell-fish
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Refractive Index nj)
Acid no.
Saponification no.
Iodine no.
Unsaponifiable matter (%)

Total sterols % in
unsaponifiable matter

1.4889
4.7
186.8
203.2
33.4

i 15.09

Chlamys (shell free)

Table 1. Properties of acetone soluble lipides obtained from the shell-fish

‘i Pecten (liver)
1.4851
10.8
192.9
226.5

5.28
4.92
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Table 2. Properties of mixed fatty acids and their methy! esters obtained
from the acetone soluble lipides

Chlamys (shell free)

Pecten (liver)

Neutr. Sapon. Iodine Neutr. ' Sapon. Todine
no. no. no. no. no. no.
Mixed acid 198.2 — 209.7 205.0 | — 236.4
Acid methyl ester — 191.8 204.6 — ‘ 199.1 221.2
Table 3. (I) Fractional distillation of mixed fatty acids methyl esters
1. Chlamys (shell free)
mction | ey | S| | e
4 % i
1 -143 2.2 5.2 231.5 242.36 36.8
2 143-150 1.7 4.1 229.6 244.37 59.0
3 150-155 5.1 12.2 215.0 260.96 80.9
4 155-158 6.2 14.8 212.0 264.66 94.7
5 158-166 1.9 4.5 193.3 290.26 121.4
6 166-170 6.3 15.0 188.0 208.44 249.5
7 170-191 4.3 10.2 186.1 301.49 253.6
8 191-196 5.0 11.9 181.3 309.47 299.2
9 196-200 3.7 8.8 177.5 316.10 325.4
10 200-210 1.6 3.8 165.4 339.22 317.3
Residue - 4.0 9.5 147.8 379.62 167.5
2. Pecten (liver)
Fraction | BE,7C e Sepon. | Sepon. | Todie
g %
1 -147 4.1 3.7 227.4 246.73 49.8
2 147-149 6.6 6.0 216.5 259.27 59.2
3 149-155 9.5 8.7 209.3 268.07 75.5
4 155-162 14.0 12.7 206.1 272.23 186.8
5 162-167 29.2 26.5 195.2 287.43 239.0
6 167-177 14.0 13.3 194.2 288.92 289.5
7 177-180 19.3 17.5 187.6 299.08 302.1
8 180-186 5.7 5.2 185.8 301.98 314.2
9 186- 1.4 1.8 184.5 304.11 326.6
Residue - 5.6 5.1 175.3 320.06 184.7
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Table 3. (II) Saturated and Unsaturated methyl esters of the fatty oil
1. Chlamys (shell free)
Saturated ester Unsaturated ester
Fraction | yi)a | Sapon. | Cnof | Yield | Sapon. | Iodine | Cn of ikean
(%) Equiv. acid (%) Equiv. no. acid p
tion, H
1 65.0 240.73 13.9 35.0 245.38 | 105.1 14.4 2.0
2 63.1 243.01 14.1 36.9 246.69 | 159.9 14.5 3.1
3 50.9 256.15 15.0 49.1 265.94 | 164.7 15.9 3.5
4 4.0 262.46 15.4 56.0 266.38 | 169.1 16.0 3.6
5 37.3 287.28 17.1 62.7 292.03 | 193.6 17.9 4.5
6 20.2 295.60 17.8 79.8 299.27 | 312.6 18.6 7.4
7 18.5 300.01 18.1 81.5 301.82 | 311.1 18.8 7.4
8 13.3 306.04 18.5 86.7 309.99 | 345.1 19.4 8.4
9 8.0 313.71 19.1 92.0 316.30 | 353.6 19.9 8.8
10 4.6 314.79 20.2 95.4 340.39 | 332.5 21.6 8.9
Residue — — — 100.0 341.90* — 21.7 —
* This saponification equivalent is calculated from neutral number 171.6.
2. Pecten (liver)
Saturated ester Unsaturated ester
Fraction Yield Sapon. Cn of Yield | Sapon. | Iodine | Cn of ungaiiria-
(%) Equiv. acid (%) Equiv. no. acid p
tion, H
1 55.6 241.49 13.9 4.4 253.18 | 111.9 14.9 2.2
2 54.3 252.58 14.7 45.7 269.21 129.5 15.9 2.7
3 48.6 262.81 15.4 51.4 273.04 | 146.9 16.4 3.2
4 24.1 266.00 15.7 75.9 274.21 | 246.9 16.6 5.3
5 16.7 283.40 16.9 83.3 288.23 | 286.9 17.7 6.5
6 13.6 288.01 17.3 86.4 289.06 | 335.1 17.9 7.6
7 12.5 294.23 17.7 87.5 299.77 | 845.2 18.7 8.2
8 8.2 296.81 17.9 91.8 302.45 | 342.3 18.9 8.2
9 2.3 299.70 18.1 97.7 304.21 | 334.2 19.0 8.0
Residue — — — 100.0 315.50% — 19.8 —

* This saponification equivalent is calculated from neutral number 191.9.
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Table 4. Fatty acids composition of the shell-fish
‘ Saturated ester l Unsaturated ester
ColCu | ColCo|Cu| Cu | Co | Co | Co | Cm
Chlamys | 2.8 : 14.8 | 19.5 | 23.9 | 10.8
(she]lofree)i 0.1]10.7 8.9 6.9 1.6 ( —9. OH)l( 3. GH)‘( —4. SH) ( 8. SH) ( 9 OH)
B \
Pecten | | w6 | 467 | 12.2
(iyer) | 0.1| 6.0 10.1| 5.6 trace H)i( i 1H):( L6 (~5.01)
/ i
Note: The numbers in parenthesis are a measure of the unsaturation and indicate

number of atoms of hydrogen required to saturate the fatty acid.
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