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Lipids of Salmonoid Fishes

\ III. Acetone-soluble lipid from muscle of dog salmon, Oncorhynchus keta

Mutsuo HaTaNO, K6ichi ZaAMA and Hisanao IGARASHI

Abstract

The acetone-soluble lipid was obtained from muscle of dog salmon, Oncor-
hynchus keta. )

This lipid had the properties shown in tables 1 and 2. The fatty acid com-
position of the acetone-soluble lipid was as follows: saturated Ci. 5.0, Ci 13.2,
Cm 6.2 and Czo 0.5; unsaturated Cu 0.8 (—2.0 H), C1e 4.3 (—2.8H), ClB 33.4
(—38.5H) Cy 34.9, (—6.4H) and Cs; 3.7%.
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Residue

Dog salmon” muscle (19.0kg)

Extract with 8 vols. of
acetone for 3 times.

Residue

Acetone extract

Extract with 3 vols.

of 95 % ethanol for

Disgolve in eq. vol. of ether.

3 times.

_Residue

Extract with 3 vols.
of ether for 3 times.

|
Ether soluble

Pour into 6 vols.
of acetone.

l
_Ethanol extract  Ether insoluble
T ’ (Discard)

| Dissolve in eq. vol. of ‘
ether and then pour ‘ . l

into 10 vols. of acetone.

I
‘Ether extract _Acetone insoluble

_Acetone soluble

Dissolve in small vol. of
ether and then add 10
vols. of ethanol.

l _Acetone insoluble Acetone soluble

|

Dfisso%lve in smﬁll vo}ls(i
of ether and then a Y e WP
10 vols. of ethanol. Alci;ti%rje(gglsug)le

| |
PPT @———i‘ _Ethanol soluble

Dissolve in eq. vol. of ether
and then pour into 10 vols.
of acetone.

(This procedure is repeated

for 4 times more.)

I
Ethanol soluble

{——-—>;Lecithin fraction

Treat by the method of Pangborn and then
pour into ethanol.

|
PPT
|

—

Crude cephalin

Subject to purification of
cephalin.

Cephalin, (17.9g) |

Crude lecithin

Pass through the alumina
column.

Lecithin, (48.4¢g)

Fig. 1. Extraction and fractionation of lipids from musecle of dog salmon
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-Table 1. Properties of acetone-soluble lipid

Appearence, at room temperature ! Reddish orange liquid

Yield from fresh tissue, % 3.03
Specific gravity, d;’ 0.9267
Refractive index, nf)o 1.4779
Acid no. 10.9
Saponification no. 187.2
Iodine no. 152.9
Unsaponifiable matter, % 3.89
Total sterols in unsaponifiable matter, % 31.71
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Table 2. Properties of fatty acid fractions

Yield, % Neutr. no. | Todine no. n2
Mixed acids — 195.4 164.4 1.4625
Solid acids* 27.6 205.1 46.2 —
Liquid acids* (72.4) 191.7 187.1 1.4743
Lower-unsaturated acids** 46.3 198.3 111.2 1.4636
Higher-unsaturated acids** 26.1 180.3 299.3 1.4945

* Separated by a treatment of the lead salts of mixed acids with ethanol.

**  Separated from the liquid acids by the lithium salts-acetone procedure.
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Table 3. Fractional distillation of the mixed methyl esters

of acetone-soluble lipid

Fraction |B.p. °C/2mmHg Yl;;d’ Sapon. no. i?l{)l(l)‘l; Iodine no. Efif::f t::'?)g
1 -141 3.5 224.3 250.2 49.6 1.4447
2 141-148 3.7 213.5 262.8 58.4 1.4471
3 148-157 5.8 206.4 271.9 64.8 - 1.4476
4 157-162 6.8 202.2 277.5 86.9 1.4485
5. 162-167 9.2 196.9 285.0 94.1 1.4524
6 167-172 8.9 190.9 293.9 102.5 1.4539
7 172-177 9.6 188.7 297.4 124.5 1.4562
8 177-180 12.1 187.2 299.8 144.2 1.4601
9 180-189 8.1 185.4 302.6 177.5 1.4642

10 189-195 6.1 180.4 311.0 195.8 1.4666
11 195-200 6.0 179.0 313.5 226.1 1.4711
12 200-208 5.2 174.5 321.5 236.3 1.4737
13 203-205 4.9 174.2 322.2 245.0 1.4762
14 - 205- 3.6 173.8 322.8 244.6 1.4781
15 Residue 8.0 169.6 330.9 202.6 1.5012
Table 4. Saturated and unsaturated esters of acetone-soluble lipid
Saturated ester Unsaturated ester
Fraction | yield, | Sapon. | G of | Yield, | Sapon. |p 4. | Cnof [Unsatura-
% } equiv. acid b | equiv. no-\  acid tion, -H
1 61.9 249.2 14.5 38.1 251.9 130.3 14.9 2.6
2 59.0 251.4 14.5 41.0 279.1 142.3 16.8 3.1
3 56.1 260.3 15.3 43.9 286.7 147.7 17.4 3.3
4 41.4 262.6 15.4 58.6 288.1 148.3 17.5 3.4
5 38.5 217.7 16.5 61.5 289.5 153.0 17.6 3.5
6 36.9 279.6 16.6 63.1 . 302.3 162.4 18.5 3.9
7 24.8 282.4 16.8 75.2 302.3 165.5 18.5 3.9
8 19.5 285.0 17.0 80.5 303.4 179.2 18.6 4.3
9 19.4 297.0 17.9 84.6 303.6 209.8 - 18.7 5.0
10 12.4 301.6 18.2 87.6 312.4 223.6 19.4 5.5
11 9.4 301.0 18.2 90.6 314.8 249.5 19.6 6.2
12 8.3 318.1 19.4 91.7 321.8 257.7 20.1 6.5
13 0 — — 100.0 322.2 245.0 20.1 6.2
14 0 — — 100.0 322.8 244.6 20.2 6.2
15 0 — — 100.0 330.9 202.6 20.7 5.3
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Table 5. Fatty acid composition of acetone-soluble lipids (%)

Cn ‘ galturated Unsaturated*
Fish ‘ ‘ C Cis | Cis | Cao Cu ‘ Cie ‘ Cis Cso Caz

14
Oncorhyn- 5.0[12.8] 6.2| 0.5 0.8 4.3 33.4 34.9 3.7
chus keta (—2.0H) | (—2.8H) | (—3.5H) | (—6.4H) | (—7H)
Salmo 5.0(11.3 1.1 — 0.5 9.1 25.7 26.5 20.8
salar** (=) (=) | (—2.7TH) | (—4.TH) | (—6.4H)

* Figures in parentheses indicate unsaturation, e. g. —2H means monoethenoid.
**  Lovern, J. A.®
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