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Studies on the Lipids of Herring
II. The lipids of the Northern Okhotsk herring

Hisashi KoNpo*

Abstract

The fatty oil contents, iodine values, unsaponifiable matter contents and
the fatty acid compositions of the fatty oils of the herring caught in the
Northern Okhotsk Sea in 1970 and 1971 were presented comparatively. The
influence of the seasons and the zones of catching and ‘the sexuality of herring
among them were investigated.

It is noteworthy that the contents of (22 acid in the herring oils of 1970
were significantly higher than those of 1971. The oils of the Northern Okhotsk
herring were characterized by higher unsaponifiable matter contents, lower
iodine values, greater quantities of octadecanoic acid, compared with those of
other herring oils.
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Table 1. Date and location of sampling station.

f:;%gr Sea area Date Year Location
1 22 August 54°46’N, 141°04’E
2 NS°“J h] o | 31 August 55°55'N, 152°35'E
3 17 September 53°51'N, 144°11'E
4 Okhotek 6 September| 1970 58°33'N, 145°30’E
5 _ 28 August ‘ 57°42'N, 152°35'E
6 Tauisk 7 September 58°13'N, 142°32'E
7 9 September 58°13'N, 153°02’E
8 Okhotsk 31 August 58°40'N, 144°33'E
1971
9 Tauisk 3 September 58°20’N, 152°30'E
Table 2. Body length and body weight.
Se Group Numbers Mean body Mean body
x number of sample | length (mm) | weight (g)
1 10 229.5 139.5
2 12 225.7 131.0
3 6 227.7 132.0
4 9 225.2 127.2
Male ] 1 233.5 147.2
8 3 215.0 99.3
7 6 272.5 209.2
8 8 229.0 133.0
9 10 240.0 128.0
1 10 223.7 125.5
2 7 225. 7 127.7
3 9 240.7 150. 8
4 10 222.1 118.0
Female 5 10 2297 133.1
6 6 210.3 85.3
7 6 279.6 235.8
8 1 236.0 126.0
9 10 242.0 124.0
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Table 3. Lipid contents of herring flesh and unsaponifiable matter contents
in the herring lipid and flesh.

Lipid contents (%) Unsaponifiable matter contents (9,)
Sex | Number in Lipid in Flesh
Average Avornge (Average)
1 10.8 2.4
2 14.5 | 11.0 4.4 3.8 0.42
3 7.8 4.5
4.6
4 15.2 10. 8 4.0 0.61 0.44
5 6.6 5.1
Male 6 3.4 | 48 6.2 | 6.1 0.29
7 4.3 7.1
8 15.6 4.0 0.62
16.6 2.9 0.46
9 17.6 1.7 0.30
1 12.7 4.5
2 14.6 12.5 2.1 5.0 0.63
3 10.3 8.3
4 | 101 10.3 | 5.4 5.3 | 0.55 | oy
Female | 5 | 19,0 5.9
6 7.1 8.2 6.1 5.5 0.45
7 6.8 6.6
8 13.2 2.1 0.28
14.5 2.3 0.34
9 15.8 l 2.5 0.40
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Table 4. Iodine values of the herring lipids.

Experimental Calculated
Sex | Number
Average Average

1 128.5 106.0

2 1338.7 130.9 101.8 101.7

3 130.4 97.5

4 123.0 124.6 115.2 105.9
Mal 5 105.9 96.2

e 6 120.7 | 119.9 100.3 | 100.9

1 133.2 106. 2

8 129.5 116.6

9 131.4 130.5 96.3 106.5

1 123.9 108.6

2 118.8 122.6 104.2 105.4

3 125.0 103.5

4 117.9 120.5 115.8 108. 6

5 122.3 110.0
Female 6 1115 | 1211 oT.7 | 104.5

7 129.4 105.7

8 133.5 112.1

9 132.5 133.0 | 103.3 1077
North-Eastern Kamchatka 110.8 93.6
herring!?
Alaska Pacific herring® 145.0 140.7
Canada Pacific herring®’ 129.8 121.9
Canada Atlantic herring® 127.8 121.2
Norwegian herring? 131.8 135.1
Baltic herring® - 143.0
North Sea herring® 140. 4 —

Table 5. Operating conditions of gas-liquid chromatography.

Tostrument Yanagimoto GCG-5DH

109, diethylene-glycol succinate on Chromosorb
Column W.AW. (80-100 mesh) 3 mm i.d. x 150 cm
Column temp. 195°C
Carrier gas N,, Column inlet pressure 0-8-1.0 kg/em

Detecter

FID, H, 15ml/min., Air 600 ml/min.
Attenuation 1/16, Sensitivity 10
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Table 6. Fatty acid compositions of the herring lipids (male).

\ Group
number 2 3 " 5 6 7 8 9

Fatty 1

acid
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Table 7. Fally acid compositions of the herring lipids (female).

Group
number
Fatty

acid
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Sat. total
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Mono. total
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Poly. total
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Table 8. Main fatty acid conents in the lipids of the North Okhotsk
herring and of other herrings.

Sex Sea area Year 14 16 |[14+16| 18 20 22 120+22
N.S 10.7 28.8 39.5 23.9 22.2 10.3 32.5
0 10.5 26.0 36.5 23.0 21.1 16.0 37.1
T 1970 | 12.3 | 28.7 | 41.0 | 25.1 18.4 | 11.1 | 29.5
Male Average 11.2 27.8 39.0 24.0 20.6 12.5 33.1
(0] 7.9 31.1 39.0 29.0 20.2 5.3 25.5
T 1971 14.7 | 82.8 | 47.6 | 245 | 17.2 4.4 | 21.6
Average 11.3 32.0 43.3 26.8 18.7 4.9 23.6
N.S 10.9 | 30.3 | 41.2 | 23.7 | 1.9 | 11.1 | 3L0
(o) 11.4 | 26.0 | 37.4 | 24.3 | 21.2 | 14.0 | 35.2
T 1970 | 12.7 | 29.6 | 42.7 | 25.3 18.0 | 10.7 | 29.0
Average 11.7 | 28.6 | 40.3 24.4 | 19.7 | 11.9 | 31.6
Female

0 13.3 | 30.0 | 43.3 | 25.1 20. 6 4.7 | 25.3
T 1971 16.2 29.5 45.7 24.6 19.4 3.9 23.3
Average 14.8 | 20.8 | 44.6 | 249 | 20.0 42 | 24.2
North-Eastern Kamchatka 12.0 27.4 39.4 22.8 17.9 15.2 33.1

herring??
Alaska Pacific herring?® 6.8 23.2 30.0 20.9 24.2 18.8 43.0
Canada Pacific herring® 5.9 | 25.9 | 31.8 | 27.2 | 20.1 17.7 | 37.8
Canada Atlantic herring® 6.7 | 23.8 | 30.5 | 17.3 | 23.2 | 27.4 | 50.6
Norwegian “herring? 6.4 | 18.0 | 24.4 | 18.0 | 20.8 | 33.7 | 545
Baltic herring®’ 5.1 | 30.8 | 35.9 | 84.7 | 10.4 | 13.3 | 23.7
North Sea hrring® 7.8 | 19.5 | 27.3 | 20.2 | 28.2 | 22.4 | 50.6

% ) = VERC OV T 1970 EAWA 509 TH Bicx L, 1971 £ TiE 45~479% &2 LBV {BYHR
D2y /XTI AIRRE= Y VAR VEURTAALF » 7 =2 HEL, FofifERo =< vitdt
BAA~Y 7=V I DEWMEYXRL TV 5,

RY = VR OWTIIMEER, RIS 16~19% L KENKRL, HFFKRPHE=v Y, IFFK
=y, = v EB SUETHEH, AFEI2F + VY h =20 v IR BIELTIAIK
FHE=V, IV 2—=2V, ARF 97 =0 B, FREY) = VBICOWTIEEEL L
204 RZHEDLOHpMUBR DG D L D EWESRLAOIMERINT, 0 LSBT
£ BDERERL TV B R LB TH 5,
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Ackmanb® (3R Y = vEBFRD Y J - ABEREAES I 2 v v BEREHRO B => v
IEEOREMECEENS A LD EHRL, UV /L VvBEOD Cis Cop Co EFRBRABOEK, v/~
NVBBEIREIREE ORI L Y /7 v v BERERBEOBR L o Rl L ORE L = v il & OBIE Y B8R
Lo ZDOEELGY 2 v vBEIREANENC 3Tk C22/C20 13 = w RO & & b KBy,
C20/C18, C22/C18 ix\vFhd = v RMOMINE & bETEAID B LEHL V5%, 4V /-~
VBRI OB 5 Y /v vBEREAEBEORNOH L 5 v Mo HEl L by
RTEBRT B,
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Table 9. Quantities of saturated, monoenoic, polyenoic acids in the lipids
of the North Okhotsk herring and of others.

Saturated acid Moncenoic acid Polyenoic acid
Sex No.
Average } Average Average
1 34.6 49.0 16.4
2 31.3 33.5 52.6 50.7 16.0 15.7
3 34.6 50.6 14.6
4 29.4 32.6 52.7 51.4 18.0 16.0
Male | 5 | 310 49.0 18.9
6 36.3 34.9 49.1 50.7 14.7 14.4
7 31.3 54.1 14.7
8 30.6 47.6 21.6
9 | s6.2 3.4 | 483 47.0 | 46,9 19.2
1 33.8 49.6 16.4
2 34.4 33.9 49.3 50.2 16.1 16.8
3 33.5 51.6 15.0
4 31.0 33.1 50.6 50.5 18.5 16.4
Female | 5 | 399 519 16.5
6 35.8 34.4 51.3 50.6 13.0 14.9
7 35.2 49.4 15.3
8 35.6 44.8 19.4
9 | 36.0 8.8 | 451 6.3 | 183 18.9
North-Eastern Kamchatka 32.8 56. 4 12.7
herring!
Alaska Pacific herring® 25.8 47.4 24. 4
Canada Pacific herring® 24.17 54.6 19.9
Canada Atlantic herring®’ 20.9 60.0 19.7
Norwegian herring? 17.4 57.9 24.0
Baltic herring® 28.6 34.9 30.8
North Sea herring® 25.9 58.7 15.4

A R—~Y 2 =0 VEDWTULREFERIIR 10 DL b ca oR{fo £H & OBEY REL -
oMK 2 TH D, FR, HIHOBBATEE = v R & FBILOKM £ i2id « KA 8L T
B, 1o 22w3/20w3 DEMEA: Ackman H DT AR L Big o e BLAR LIz, ZORARELT
BHARIr b /574~ BB~ I7RELOERICYBLDN, HHVITEARBRREOREKRME
CXALONIBELNTEY, FLBERO=CVv2AE2RU TCLEROE#HA L 6B L, dtHEH A
FrV B2V VRITIAY 2 — =V VOBEIETh Ackman HOEBEL HERICEHK L WG
BAERINTHEN, ChLOBHIROWTHLEEFTBAL,

E #
itk —v 7 = vORBERLSWTE2DOEEER, {ELFOERKIVFY A7~ /574~ X
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Table 10. Ratios concerning the iodine values in the lipids of the North
Okhotsk herring and of others.

20 w3/18w3 22w3/18w3 - 22w3/20w3 2w3|Zw6
Sex |[No . .
Average } Average Average Average
1 1.656 0.78 0.48 3.74
2 1.84 1.79 0.49 | 0.64 0.26 | 0.37 3.73 | 3.60
3 1.89 — — 3.33
4 1.4 1.64 | 1.00 0.90 | 0.69 0.50 | 4.156 4.29
Male 5| L14 0.73 0.64 3.93
6 1.29 1.68 0.68 | 1.05 0.53 | 0.44 6.10 i 5.13
7 2.61 1.74 0.67 5.35
8 1.55 0.76 0.49 1.568
1.99 1.39 0.923 0.49 0.18 0.34 0.95 1.27
1 1.86 1.08 0.57 7.06
2 1.23 1.78 0.50 | 0.78 0.41  0.44 3.83 [ 4.72
3 2.24 0.79 0.35 3.77
4 1.54 1.79 | 1.00 1.03 ; 0.65 0.58 | 4.14 4.61
Female| 5 | 1,97 0.91 0.46 4.55
6 1.92 2.05 1.50 | 1.32 0.78 | 0.64 5.58 [ 4.98
7 2.27 1.54 0.68 4.81
8 1.43 0.71 0.50 1.46
9 1.68 1.56 0.96 0.49 0.15 0.33 1.03 1.24
North-Eastern Kamchatka 2.04 1.63 0.79 T.59
hérring?’
Alaska Pacific herring® 5.38 3.21 0.60 32.90
Canada Pacific herring® 4.14 2.70 0.66 11.20
Canada Atlantic herring® 2.92 2.24 0.77 7.50
Norwegian herring?’ 1.46 1.70 0.16 7.80
Baltic herring®’ 1.89 2. 86 1.52 3.70
North Sea herring® - — - -
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Fig. 1. Chain length compositions in the lipids of the North Okhotsk herring and of others.
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Fig. 2. Comparison of some ratios concerning the iodine values, for the North Okhotsk

herring lipids and for others.
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