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Studies on the Lipids of Herring
I. The lipids of the North-Eastern Kamchatka herring

Hisashi Koxpo*

Abstract

Seasonal changes of the lipid contents, iodine values, unsaponifiable matter
contents, and fatty acid compositions in the lipids of the North-Eastern
Kamchatka herring in the Olyutorsky Gulf were studied for the purpose of
clarifying the role of the lipids of the herring during its life cycle with in its spawn-
ing season as an important period of its life. The spawning season was presumed
to appear between May and June, from the result of the seasonal trends of the
gonad weight and its lipid contents. The lipid contents were at a minimum
during spawning and then increased rapidly. The unsaponifiable matter con-
tents did not change strikingly. The male herring showed a tendency to consume
mainly monoenoic acid towards the spawning season and accumulate it in the
feeding period after spawning, while the female herring tended to consume
saturated acid specially towards the spawning period. The observed changes in
chemical value and composition were'in relation to the feeding and spawning season
of the fish. As compared with Alaskan herring lipids, the lower iodine values,
the larger quantities of monoenoic acid and the smaller quantities of polyenoic

acid were the characteristics of the lipids of the North-Eastern Kamchatka
herring.
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Table 1. Location of sampling station.

Location of sampling
Group number Date

Latitude Longitude
1 25 April 1967 59°26'N 165°35'E
2 12 May ” 59°39'N 165°34'E
3 2 June ” 59°01'N 165°56'E
4 15 June ” 59°30'N 165°13'E
5 7 July ” 59°22'N 1656°20’E
6 24 July » 60°16’'N 167°46’E
7 14 August , 60°21'N 168°50’E
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Table 2. Content of acetone soluble fractions of the lipids.
Group Flesh (%) Viscera (%)
number Male Female Male Female
1 96.5 98.8 9.1 90, 2
2 98.2 97.6 93.2 94.7
3 83.4 99.8 87.9 92.9
4 96.9 99.2 97.1 98.7
B 83.0 98.1 97.4 98.4
6 98.9 99,2 97.9 98.1
7 99.2 98.2 99.7 98.6
Mean 93.7 98,7 95.3 95.9

Table 3. Operating conditions of gas-liquid chromatography.

Instrument

Yanagimoto GCG-5DH

Column

109, diethylene-glycol succinate on Neosorb NC
(80-100 mesh) 3 mm id. 1.5m

Column temp.

190°C

Carrier gas

N, Column inlet pressure 0.8 kg/em

Detector

FID, H 15 ml/min Air 600 ml/min
Attenuation 1/16, Sensitivity 10

Table 4. Faity acid compositions of lipids of the herring flesh (male).

Group
number| 1 2 3 4 5 6 7
Fatty acid
14:0 12.3 8.6 10.2 11.7 10.7 9.3 10.7
1411 0.9 1.1 1.4 2.3 1.7 2.2 2.4
15:0 0.4 0.6 1.0 1.6 1.1 0.9 1.4
16:0 16.3 16.5 18.6 16.4 17.6 14.2 14.6
16:1 10.6 8.1 7.7 12.2 12.7 8.9 11.9
17:0 1.5 1.9 2.3 1.8 1.7 1.3 1.7
17:1+16:2 0.9 1.1 tr 1.7 1.6 1.2 1.5
18:0 1.4 1.6 2.1 1.9 1.9 1.5 1.9
18:1 19.1 22,1 18.2 12.4 15.1 13.8 16.9
19:0(9) 1.4 1.4 tr 2.3 1.8 1.6 1.9
18:2 1.0 1.0 1.3 1.6 1.2 1.2 1.0
20:0 tr tr tr tr tr tr tr
18:3 0.6 0.5 0.7 0.9 1.0 0.9 0.8
20:1 13.3 13.1 13.5 10.3 9.3 13.6 10.6
18:4 1.6 1.1 tr 3.5 2.4 2.1 2.0
20:4(w6) tr 0.4 tr tr tr tr tr
20:4(w3) + 11,4 12.0 11.6 10.7 9.1 16.0 9.3
22:1(Main)
20:5 3.0 2.9 3.9 5.8 5.7 5.7 6.3
24:1 1.7 1.9 tr tr tr bR ¢ tr
22:5 tr tr tr tr tr tr tr
22:6 2.5 4.9 7.6 3.0 5.4 3.9 5.1
Total 99,9 100.1 100.1 100.1 100.0 100.0 100.0
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Table 5. Faity actd compositions of lipids of the herring flesh (female).

Group
number

Fatty
acid

14:0
14:1
15:0
16:0
16:1
17:0
17:1+16:2
18:0

18:1
19:0(?)
18:2
20:0
18:3
20:1
18:4
20:4(w6)
20:4(w3) +
922:1(Main)
20:5
24:1
22:5
22:6
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Table 6. Fatty acid compositions of lipids of the herring viscera (male).

Group
number 1 2 3 4 5 6 7
Fatty
14:0 10.9 8.3 6.6 13.1 10.6 10.1 10.3
14:1 1.7 2.2 1.6 2.3 3.2 2.4 2.2
15:0 1.0 1.2 1.0 1.6 1.7 13 1.4
16:0 17.6 21.5 17.9 15.2 15.6 12.5 14.6
16:1 10.3 8.1 7.8 13.5 11.3 10.8 19.1
17:0 1.7 1.9 2.9 1.8 2.3 1.8 1.5
17:1+16:2 1.7 1.3 tr 1.7 1.9 1.7 1.8
18:0 1.7 2.6 3.3 2.1 2.7 1.7 1.8
18:1 18.5 16.9 20.2 13.5 14.2 14.3 13.4
19:0(?) 1.6 1.3 tr 2.3 2.4 1.8 1.8
18:2 1.5 1.5 1.5 13 2.0 1.1 1.4
20:0 tr tr tr tr tr tr tr
18:3 1.3 2.0 tr 0.8 1.8 1.0 1.3
20:1 9.5 9.3 8.4 8.5 7.0 12,1 10.0
18:4 1.8 2.8 tr 3.0 3.4 1.8 2.0
20:4(w8) 1.5 tr 1.5 tr tr 0.9 tr
20:4(w3) + 8.1 8.5 6.8 8.8 6.2 4.4 9.2
92:1(Main)
205 4.8 5.7 8.7 7.2 7.0 5,6 5.4
24:1 0.3 tr 3.0 tr tr tr tr
22:5 tr tr tr tr tr tr tr
22:6 4.7 5.2 8.9 3.3 6.8 4.1 2.9
Total 100.2 100. 2 100.1 100.0 100.0 100.2 100.1
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Table 7. Fatty acid compositions of lipids of the herring viscera (female).

Group
number
Fatty 1 2 3 4 5 6 7

acid
14:0 12.5 8.3 10.5 9.2 10.9 9.7 9.2
U1 1.7 3.6 2.8 1.3 3.1 1.9 2.1
15:0 1.2 2.4 2.0 0.8 1.9 1.3 1.3
16:0 18.3 23.1 19.1 13.3 16.9 14,3 13.5
16:1 12.2 7.8 9.6 12,3 12.2 10,8 12,9
17:0 2.0 2.4 2.6 1.5 19 1.6 2.4

17:1+16:2 1.6 2.3 2.2 1.4 1.7 19 2.0
18:0 1.7 3.4 3.3 2.0 1.0 2.4 1.9
18:1 19.3 13.6 17.5 14.1 14.7 15.9 15.2
19:0(?) 1.9 1.9 tr 2.2 2.6 2.1 2.4
18:2 2.4 2.0 2.0 1.5 1.3 13 1.4
20:0 tr tr tr tr tr tr r
18:3 1.0 tr tr 1.2 1.1 L2 1.4
20:1 8.8 5.5 6.3 10.1 9.6 10.4 10.1
18:4 1.5 4.1 2.1 5.6 2.2 1.0 1.5
20:4(w6) tr 2.5 2.2 tr tr 1.1 tr

20:4(w3)+ 6.3 4,8 4.7 10,8 8.1 8.2 8.3

992:1(Main)
20:5 4.5 5.1 7.4 8.8 53 8.4 6.9
24:1 tr tr tr tr tr tr tr
22:5 tr tr tr tr tr tr tr
22:6 3.1 7.3 6.9 4.1 5.6 5.8 6.1
Total 100.0 100.1 100. 2 100, 2 100.0 100.0 100.1

Table 8. Comparison of saturated, monoenoic, polyenoicl actds and main acid contents
between North-Eastern Kamchatka herring and Alascan herring lipids.

: North-Eastern Kamchatka
Main fatty Alascan herring® hexring

acid

1964 | 1965 Mean Male Female | Mean

14:0 6.3 6.8 6.6 10,5 10.6 10.6

16:0 14.8 15.9 16.4 16.3 17.0 16.7

Saturated acid 23.3 23,1 23.2 32.7 32.2 32.5

16:1 7.4 6.6 7.0 10,3 11.0 10,7

18:1 16.2 16.7 16.5 16.8 18.5 17.7

20:1 15.1 10.8 13.0 11.9 13.1 12,5

22:1 11.7 11.1 11.4 11.3 11.3 11.3

Monoenoic acid 51,2 46. 4 48,8 53.0 55.9 54,5

20:5 13.1 12.9 13.0 4,8 4.9 4.9

22:6 6.1 7.0 6.5 4.5 3.2 3.9

Polyenoie acid 25.2 26.8 26.0 13.1 10.9 12.0
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