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Lipids of Salmonoid Fishes
V. Acetone-soluble lipid from dark-coloured musele of dog salmon,

Oncorhynchus keta

Mutsuo HaTaNoO, Koichi ZAMA and Hisanao IGARASHI

Abstract

The acetone-soluble lipid obtained from dark-coloured muscle of dog salmon,
Oncorhynchus keta, possessed the properties shown in Tables 1 and 2.
The fatty acid composition of this lipid was as follows :
saturated Cu 6.6, Cig 14.3, Ci5 9.0 and Cx 1.0;
unsaturated Ci, 1.7 (—2.0H), Cis 11.0 (—8.2H), Cis 23.1 (—4.4H), Cy 11.6
(—6.2H), Csz: 21.2 (—6.9H) and Ce 0.5 (> —7.0H), respectively-
The unsaponifiable matter contained 28.10% of sterol, consisting mainly of
cholesterol, in which no detectable amount of provitamin D was found.
It was also shown that this lipid contained more abundantly both of long-
chain polyenoic acids and lipid-content than the acetone-soluble lipid of the
ordinary muscle.
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Minced muscle (912 g)

Extract with 3 vols.
of acetone for 3 times

I
Residue (654 g)

Extraet with 3 vols.
of 95% ethanol for
3 times.

Acetone extract

Dissolve in eq.
vol. of ether

[ |
Ether insoluble Ether soluble

(Discard)

| l
Residue (540 g) Ethanol extract

Extract with 8 vols. Pour into Pour into
of hot ethanol for 10 vols. 6 vols.
3 times of acetone of acetone
I | ! | |
Residue (410 g) Hot ethanol Acetone Acetone Acetone Acetone
(Discard) extract insoluble soluble ingoluble soluble
l N )

Treat by Folech’s
washing for 8 times

Conjugated lipid fraction

Acetone-goluble
lipid, (181g) |

Pour into 10 vols.
of acetone

Conjugated lipids, I
5.07g)

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

Appearence, at room temperature Dark brown liquid
Yield from fresh tissue, % 14.36
Specific gravity, dib 0.9475
Refractive index, n3} 1.4835
Acid no. 11.4
Saponification no. 182.8
Iodine no. 153.0
Unsaponifiable matter, % 3.05
Total sterols in unsaponifiable matter, % 28.10
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Table 2. Properties of fatty acid fractions

Yield, % Neutr. no. Todine no. n2D°
Mixed acids — 205.8 171.5 1.4721
Solid acids 11.8 214.7 11.6 —
Liquid acids (88.2) 177.5 185.3 1.4730
Lower unsaturated acids ‘ 36.5 206.3 81.8 1.4617
Higher unsaturated acids i 51.7 166.4 266.7 1.4915
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Table 3. Fractional distillation of the mixed methyl esters of
acetone-soluble lipid

Fraction| B.p. °C/2 mmHg Yield Sapon. Sap9n. Iodine Befractive
g ‘ % no. equiv. no. index, n%’
1 — 165 3.0 3.4 218.4 256.9 44.8 1.4417
2 165 — 175 6.6 7.5 216.7 258.9 46.6 1.4421
3 175 — 180 10.2 11.6 214.4 361.7 65.2 1.4471
4 180 — 185 9.4 10.7 205.6 270.9 79.1 1.4499
5 185 — 187 9.9 11.3 193.2 290.5 116.0 1.4553
6 187 — 190 9.3 10.6 190.7 294.3 128.5 1.4570
7 190 — 199 8.7 9.9 184.8 303.2 180.9 1.4653
8 199 — 214 5.4 6.1 183.3 306.1 211.5 1.4716
9 214 — 217 3.9 4.4 175.8 820.1 211.0 1.4728
10 217 — 221 4.6 5.2 165.1 339.8 217.3 1.4757
11 221 — 222 4.2 4.8 163.4 343.5 213.1 1.4774
12 222 — 223 1.5 1.7 162.9 344.6 189.0 1.4777
13 223 — 2.4 2.7 162.7 344.8 172.0 1.4812
14 Residue 8.9 10.1 159.4 351.9 134.6 —
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Table 4. Saturated and unsaturated esters of acetone-soluble lipid

Saturated Unsaturated

Fraction| ™ yield, | Sapon. | Cnof | Yield, | Sapon. | Todine | Cnof |Unsatura-
% equiv. acid % equiv. no. acid tion, -H

1 65.5 255.2 14.9 34.5 260.0 129.9 15.4 _ 2.6

2 64.8 256.9 15.0 35.2 262.6 132.1 15.6 2.7

3 55.2 260.2 15.8 44.8 263.4 145.5 15.7 3.0

4 53.7 266.1 15.7 46.3 280.8 170.6 17.0 3.8

b 37.3 290.9 17.5 62.7 290.4 180.1 17.7 4.2

6 33.2 298.9 17.7 66.8 294 .4 192.3 18.0 4.5

7 14.4 294.0 17.7 85.6 804.5 211.2 18.8 5.1

8 14.2 296.5 17.9 85.8 807.7 246.4 19.1 6.0

9 18.9 308.5 18.4 86.1 322.8 245.0 20.2 6.2

10 13.4 315.4 19.2 86.6 343.6 251.0 21.7 6.8

11 9.5 328.8 19.8 90.5 3845.5 235.5 21.8 6.4

12 0 — — 100.0 344.6 189.0 21.7 5.1

13 0 —_ — 100.0 344.8 172.0 21.6 4.7

14 0 — — 100.0 851.9 134.6 22.1 3.7

Table 5. Fatty acid composition of acetone-soluble lipids (%)
Ca Saturated \ Unsaturatedt

Musele Cu ‘ Cis ’ Cus Cso Cu ‘ Cis ‘ Cis Cazo Cs: Czs
Dark-coloured* 6.6 14.3! 9.0 1.0 } 11.0 | 23.1| 11.6 | 21.2 0.5
( 2. 0) (—8.2)|(—4.4)|(—6.2)|(—6.9)|(>—1T7.0)

Ordinary** 5.0 | 12.8| 6.2 | 0.5 0.8 4.3 _.33.4 4.9 3.7
(—2.0)[(—2.8){(-8.5){(—6.4)| (-7

t The number in parentheses represents the deficiency of hydrogen atoms per mole-
cule of fatty acid.

* Present Study

** Hatano, M., Zama, K. and Igarashi, H.?
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