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High Contents of Docosahexaenoic Acid
in Heart Lipids of Mackerel

Toru Takaar*, Toru Ora* and Masaru Uzawa*

Abstract

Mackerels, Masaba, Scomber japonicus obtained in the Pacific coast of northern
Japan were used in this study. The lipids were extracted with chloroform-
methanol from the ventral muscle, and white and dark muscles of tails and dorsals,
and hearts, eyes, livers, stomach contents, and skins of the mackerels. The
extracted lipids were saponified, and methyl esters of the fatty acids were prepared.
The lipid contents and the fatty acid compositions were obtained.

Unsaturated degree of the fatty acid esters obtained from the Spring mackerel
was significantly higher than that from the Fall mackerel in each part. However,
methyl esters of heart lipids showed nearly same level in the contents of do-
cosahexaenoic acid (Spring 17.69% and Fall 38.7%,) and total polyenoic acid
(Spring 35.39%, and Fall 38.89%,), and the contents were both highest in the methyl
esters obtained from each part.

Docosahexaenoic or polyenoic acid probably play an important role in the
functioning of the fish heart.
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Table 1. Weights of mackerels, and their body parts and organs.

Sample | A ’ B
Place obtained* | Kushiro Hachinoe
Sexuality ‘ Male “ Female
‘ . _
Body length em | 36.6 38.8
weight g 570 609
weight g | lipid % | weight g | lipid %
Heart 0.9 3.7 | 1.3 2.4
Eye 3.4 0.6 3.7 3.1
Liver 3.7 4.4 8.6 24.0
Stomach content 89.1 2.0 23.8 1.9
Skin** 15.5 17.9 10.6 30.1
Muscle N
Tail white 29.1 1.9 78.1 14.3
dark 14.8 7.9 27.0 35.1
Dorsal white 147. 4 5.4 222.1 17.4
dark 19.5 17.4 46.6 44.8
Ventral 45.0 15.8 87.0 49.5

* obtained A, April 1978. B, August 1978.
** The dark muscle was removed with a knife as complete as possible.
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Table 2. Fatty acid composition of the lipids from mackerel A.

| : Muscle
Acids* | Heart | Eye | Liver S:ﬁi:?l‘;h Skin tail ‘ dorsal Ventral
white | dark ‘ white ' dark
19:0%* — 0.6 0.4 0.7 0.1 0.1 0.1 0.1 0.1 0.1
14:0 3.3 7.5 4.6 10.6 5.9 5.5 6.0 6.0 9.6 5.8
16:0 24.9 15.3 36.8 34.1 10.3 18.4 11.5 11.4 13.6 9.6
18:0 8.8 3.2 7.9 4.0 2.3 4.0 3.2 3.1 2.7 2.3
Total 37.7 27.0 50.5 50.1 18.8 38.4 21.0 20.8 26. 6 18.0
14:1 — 0.1 0.1 - 0.1 0.1 0.1 0.1 0.2 0.2
16:1 4.9 6.4 8.0 11.8 4.4 4.0 4.1 4.0 4.9 3.9
1711 0.2 0.3 0.4 0.6 0.3 0.3 0.3 0.3 0.2 0.3
18:1 12.9 16.4 23. 4 15.6 14.3 16.6 15.6 14.5 15.7 13.9
20:1 2.4 16.7 5.4 1.9 20.7 21.8 19.9 21.5 19.3 22.0
22:1 4.2 18.3 5.2 | 2.3 | 22.3 20.6 24.2 22.7 17.4 24.2
241 2.4 2.5 1.2 | 0.9 ' 2.8 2.4 3.0 2.8 1.9 2.8
Total 27.0 60.7 43.7 | 33.1 l 64.9 65.8 67.2 65.9 59.6 67.3
1622***‘ — 0.6 2.0 0.1 ¢ 1.1 0.6 1.2 1.1 1.1 1.1
18:2 1.1 1.3 0.2 1.3 | 1.1 1.0 1.0 1.1 1.2 1.1
18:3 1.9 2.0 2.0 L9 | 2.1 1.9 2.1 2.1 2.2 ;2.2
18:4 1.0 1.1 - 0.6 ‘ 1.3 0.1 0.6 0.8 1.1 | 1.2
20:2 — 0.1 — — 0.2 0.3 0.2 0.2 0.1 | 0.2
20:3 0.2 0.2 0.1 0.2 i 0.2 0.1 0.2 0.2 0.2 0.2
20:4 2.3 0.8 1.0 0.7 ' 0.8 0.6 0.6 0.7 0.7 0.8
20:5 7.5 2.1 — L1 | 3.0 0.3 1.6 1.9 2.1 2.3
22:5 3.7 0.8 — — ‘ 1.5 0.3 1.0 1.3 1.3 1.3
22:6 17.6 3.3 0.5 10.9 | 5.0 0.6 3.3 3.9 3.8 4.3
Total 35.3 i 12.3 5.8 | 16.8 \‘ 16.3 5.8 11.8 13.3 13.8 14.7

* GLC conditions 5% DEGS and 15%, BDS on Chromosorb
** No. of carbon atoms: No. of double bond.
**x 30 18:3, 18:4, 20:5, 22:5 and 22:6. «w6: 18:2 and 20:4.

=

. Column 190°C.
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Table 3. Fatty acid composition of the lipids from mackerel B*.

Muscle
Acids | Heart | Eye | Liver §§g€:§h Skin - tail } dorsal Ventral
white | dark | white | dark
I
120 | 11| 01| 05! o081 01| o2 04! o04] 02! o2
4:0 | 41 | 7.6 | 3.3 1.5 | 81 | 10.1 | 86 | 10.5 | 8.8 8.1
15:0 | 0.5 | 0.4 | 0.3 11| 04 | 04| 04 05| 04 0.4
16:0 | 19.4 | 12.4 | 13.0 9.1 | 12.3 | 14.0 | 13.6 | 13.9 | 13.2 12.2
18:0 | 53 1.9 | L5 33| 17| 17| L9 | 16 | L8 1.6
Total | 30.4 | 22.4 | 18.6 42.8 | 22.6 | 26.4 | 24.9 | 26.9 | 24.4 22.5
14:1 - 01 — 0.1 01| 01! 01| 01 . o1 0.1
16:1 | 41 | 4.6 | 5.4 6.0 | 47 | 51 i 45 | 51, 4.8 4.5
17:1 | 03| 05| o6 0.4 | 04| 04! 03! 04 - 03 0.4
18:1 | 13.8 | 12.0 | 27.1 5.7 | 1.7 | 1.8 | 1L5 | 1L6 114 11.0
20:1 | 5.8 | 12.8 | 8.7 4.5 | 15.4 | 14.5 | 13.8 | 14.4 ! 14.9 13.9
22:1 | 5.6 | 13.8 | 7.3 3.9 | 16.1 | 13.9 | 13.9 | 13.8 . 15.3 14.5
2¢:1 | 1.3 | 21! 18 14| L9 | 15| Lo | 16 19 1.7
Total | 30.9 | 45.9 | 50.9 32.0 | 50.3 | 413 46.0 | 47.0 | 48.5 46.1
|
16:2 | 1.4 | 1.4 | Lo 17| 13! 14 L2 | 131 12 1.2
18:2 | 1.3 | 18 | L7 23 | L6, L7 | L6 | 17 | 16 1.6
18:3 | 19 | 20 | L7 20 | 20! 20 21| 20| 21 2.0
18:4 | 241 67| 28 35| 62 | 64| 60 67 | 58 7.3
20:2 — — | o4 — | o1 — 1 o1 — o1 —
2003 | 02| 03| o2 03| 01| 01| 02| 02| o1 0.1
2004 | L1 | 14 | 31 Lo | 13| 13| 13| 12| 12 1.4
20:5 | 80 | 6.8 | 81 53 | 58 | 53| 56 | 54 | 5.3 7.9
925 | 17 | 12 | 2.3 L2 | 11| 09 | 12! 09| 11 1.2
92:6 | 20.7 | 10.1 | 9.2 7.8 | 7.6 | 7.2 | 98 | 67 | 86 9.4
Total | 38.7 | 3.7 | 30.5 9.1 | 27.1 | 2.3 | 20.1 | 26.1 | 97.1 31.4

* See footnote of Table 2
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