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Studies on the Lipids of Herring
III. The lipids of the Rumoi 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 in the spawning season,
caught in the Japan Sea at the coast of Rumoi in Hokkaido, in the spring of
1973 (called by the name, Rumoi herring) were presented comparatively with
the fatty oils of the herring in the other areas of the sea. The oils of the Rumoi
herring were characterized by lower oil contents, higher unsaponifiable
matter contents and higher iodine values, compared with the North-Eastern
Kamchatka herring in the spawning season. The difference in the quantities of
saturated acid was not observed, but the differences between the male and the
female fishes with regard to monoenoic and polyenoic acids were considerably
observed. Compared with the North-Eastern Kamchatka herring and the
Northern Okhotsk herring, the Rumoi herring was characterized by smaller
quantities of myristic acid, and larger quantities of oleic acid.

The observed changes of the iodine values were in proporition to the changes
of the quantities of C,,w3 acid.
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Table 1. Date of sampling and biological data.

Sam ple . Body (mm Bod, Gonad (g)

numger Fishing Date Sex leflg(th ) weiyéh(g ) weight
1 1973, 2, 15 male 295 320 66
2 ” 4 ” 290 290 50
3 » 3, T 4 300 286 48
4 ” 4 ” 300 297 T4
5 » 3 18 4 300 292 66
6 ” ” ” 300 294 70
7 » 2,15 female 285 290 8
8 ” 4 4 270 243 60
9 n 3 1 ” 315 386 108
10 4 ” 4 285 318 70
1 v 3 18 ” 280 264 68
12 ” ” 4 295 264 64

2. FREREORN
FfAfk & b RAER %2 SEU Bligh & Dyer® KIEIC L - TZDRERIBL 12, BHFOIRKEAER
RE2ROLBHTH 5,

Table 2. Contents of the lipid and the unsaponifiable matter.

Unsaponifiable matter contents (%)
Lipid contents (9,)
Sample P L in Lipid in Flesh
number
Average { Average Average
1 4.9 9.59 0.47
2 1.3 9.23 0.12
3 1.6 9.38 0.15
4 13 18 1167 10.53 0.14 0.18
5 1.0 10. 00 0.10
6 0.9 13.33 0.12
7 3.7 7.03 0.26
8 4.2 9. 52 0.40
9 1.1 10. 00 0.11
10 1.6 3.2 6.88 7.9 0.11 0.25
11 4.2 7.62 0. 32
12 4.5 6. 89 0.32
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Table 3. Operating conditions of gas-liguid chromatography.

Instrument Yanagimoto G-8
Col 109, diethylene-glycol succinate on Chromosorb
umn W.AW. (80-100 mesh) 3 mm i.d. 150 cm
Column temp. 184°C
Carrier gas N,, Column inlet pressure 0.6 kg/cm?
Detocte Flame ionization detecter, H, 20 ml/min.,
© T Air 800 ml/min., Attenuation 1/16, Sensitivity 10

3. FEEDMMT
BELY 7 b WEES 2SR TRy AEHESEROWEL SV, ZORKREE2RTE
Wi, 3572 bUABEIRER A FVIRF ML TH R 2 u< b 57 4 —2EELIL, 20K
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RITREL T,
Table 4. Faity acid compositions of the lipids of the Rumoi herring (male).
~._Sample number]

~

S 1 2 3 4 5 6
Fatty acid T

12:0
13:0
14:0
15:0
16:0
17:0
18:0
19:0

Sat. total
14:1
15:1
16:1
171
18:1
19:1
20:1
22:1
24:1

Mono. total
18:2
18:3(w6)
18:3(w8)
18:4
20:2
20:3
20:4(w6)
20:4(«3)
20:5
21:5
92:9
22:5
29:6

Poly. total
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Table 5. Fatty acid compositions of the lipids of the Rumoi herring (female).

Sample number

Fatty acid \

12:0
13:0
1420
15:0
16:0
17:0
18:0
19:0
Sat. total
14:1
15:1
16:1
17:1
18:1
19:1
20:1
22:1
24:1
Mono. total
18:2
18:3(w6)
18:3(«3)
18:4
20:2
20:3
20:4(w6)
20:4(w3)
20:5
21:5
22:2
22:5
22:6
Poly. total
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Table 8. Data concerning the spawning season.

Lipid} (%) | Gonad ;body (%)
Sample name Sex contents/ ﬂefsh0 weight/ weight ? Note
male 1.8 21.0
Rumoi herring
female 3.2 25.3
North-Eastern male 5.0 15.8 In spawning
ing®
Kamchatka herring female 5.5 18.8 season
Mashike . _ Calculated from
spring herring? 3.4~3.6 dry matter 9,
Wakkanai . 0.8 .
spring herring®’ .
Abashiri
spring herring®’ - 4.7~1.1 -

i, HEF0.189%, MEF0.25% T LEIOEE Y AF Yy H= v BT 3 0.15% L hi<
L hBOERRL TV A, LENLF ¥ v b= oY CRBERP Y 5BRTORY L {EERICK
ks, A A~V 220D 8- Tid 0,34~0,54% THIEHBNER BDS LTS,

PEDCE EEHRPRICTSE 2 v ORY PRI ERDORS NS 21}, AEKKL3—D
OEBHETHE 0L 4EALNEN UbLIVEL =L P RBOT—EHBO #kkhs 0.32~0,47% LW
S RBICENERRULIZD, LA s—Y 7= vy BT —IRORED 0,28~0,29% L1 5, %
OABEOEEIEMEE b 2 h i MEZRLIZ O LTWBEZ 5, Ry APEEDOERLLTU b
PRI L ARERRS M TS 5 iz s 312K, BEGC LOAMMHERER BRI 5 LE
NBhr3LBbhs,

3, avFEiconT

ERSRSKEER & b R EH Iz I v RHEOHEEIE TRO LB Y TH 5, 2 A 15 HOREHL
Hefahs 82,9, MEADS 01,7 THEBRMLWETD 53, 3 B 7 HOREI T3 BEMR 116, 4, A 122,2 T

Table 7. Iodine values of the lipids of the Rumoi herring and of others.

Fishing date
\ Feb. 15 Mar. 7 Mar. 18 Average
Sex
Male 82.9 116.4 185.1 128.1
Female 91.7 122.2 4.8 96.2
Wakkanai herring (in the spawning season)®’ 91.1
North-Eastern Kamchatka herring?’ 92.5
(in the spawning season)
North Okhotsk herring” 107.1
Alaska Pacific herring!® 140.7
Canada Pacific herring® 121.9
Canada Atlantic herring®’ 121.2
Norweigian herring?!? 135.1
Baltic herring!®! 143.0
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Fig. 1. Comparison of the changes between the iodine values and the unsaturated acids,
for the lipids of the Rumoi herring and the North-Eastern Kamchatka herring in
the spawning season.
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Table 8. Chain length compositions in the lipids of the Rumoi herring and of others.

Sex \Wd Cia Cis Cis Cao Ca,
T —

Male 6.7 24.0 25. 4 14.9 22.2

Female 7.7 24.7 30.3 15.0 17.3

Average 7.2 24.9 27.9 16.0 19.8

North-Eastern Kamchatka her- 12.0 27.4 22.8 17.9 15.2
ring?’ (in the spawning season)

Northern Okhotsk herring?’ 12.4 30.0 2.1 22.1 5.7

Alasca Pacific herring!?’ 6.8 23.2 20.9 24.2 18.8

Canada Pacific herring®’ 5.9 25.9 27.2 20.1 17.7

Canada Atlantic herring®’ 6.7 23.8 17.3 23.2 27.4

Norweigian herring' 6.4 18.0 18.0 20.8 33.7

Baltic herring!® 5.1 30.8 4.7 10.4 13.3

Table 9. Main faity acid contents in the lipids of the Rumoi herring and of others.

g T Fattyacid | 440 | 16:0 | 16:1 |18:1 [20:1 \ 22:1[20:5 | 22: 6
e (

Male 6.7 | 19.3 5.7 24.1 9.0 9.4| 4.8 125

Female 7.6 | 11.3 7.4 | 20.0| 11.0| 12.1| 3.3| b5.0

Average 7.2 18.3 6.6 26.6 | 10.0 | 10.8 4.1 8.8

North-Eastern Kamchatka her- | 10.6 16.7 10.7 177 12.6 | 11.3 4.9 3.9
ring#’ (in the spawning season)

Northern Okhotsk herring”’ 1.4 | 187 | 10.7 | 19.3| 11.0| 7.1| 5.8 2.7

Alaska Pacific herring!? 6.3 14.8 7.4 | 16.2 | 16.1| 1.7 13.1 6.1

Canada Pacific herring®’ 5.7 16.6 7.6 22.7| 10.7} 12.0 8.1 4.8

Canada Atlantic herring® 6.4 11.9 3.0 12.5 | 15.2 21.8 6.8 4.6

Norwegian herring!? 5.1 9.6 8.0 9.7 12.81 25.2 6.8 6.9

Baltic herring!®’ 5.1 | 22.0 8.8 | 240 21} — 7.3 12.0

o OWEELLRTLOHRANR= v IE - #I7 FREELTELLEMDEAELTHEDT,
IS IVRMOERSSBATEVEL 2oL 3dblil - 57 v HB= v L HIRHED BT £
TELHRTEEDEEDbNE,

TBROBIEHBOF TR Y = B BET 2 RITBO BRI L 3 OFRMD BB & 2 gL 128
1t 5 s, aoRMOEENIMRERLE 112 2003 BOBRELE AL TR LbH 3, 223
BOBREILLSEY) 2 BOBELLEFAL TN 3 L3 TH 5, ZhsAROBRELLLDS
a3 UREOES L EED D2 I TH 5B,

4, IRFBPRETRR s & FEEIRHIEIZ DT

FHERBIPEIRILL DL Cra BB I Cop, BV ZNFN 27.9% 532019, 8% THDKFERE
= kb BB, Clads XU Cop BRIZ ZNFh 24,9% B X TF 27.99% THITHIZNMETH 5,

Cie BBRIZ 1T % 16:1 D BRIZ MO KERER =+ 253 20~399% THBDITHL, VEL =L T
12269 TdHH LI Cie BODZVEFEZLTHS BN, Cis BOKREM L 18:1 BMTH H
87~919% 2 EDH T D, F12Cop BMDPATIIZD67% 255 20:1 BD BEWVBRFEE=> - &
h b Coo OPILWEREL S TVBEEBADND, Con BRITH 5 TiZ 22:1 B X 22:6 BD GEHE
2399% B EHTIH, 5T 22:6 BHS 449% THKEHEM = 2 > D 26~329% < 5T EIZEN L
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Table 10. Quantities of saturated, monoenoic and polyenoic acids in the lipids
of the Rumoi herring and of others.

Sample fishes

Sat. acid Mono. acid Poly. acid
' Sex
Male 28.9 49.2 21.0
Rumoi herring Female 27.9 60.9 11.1
Average 28.4 65.1 16.1
North-Eastern Kamchatka her- 32.8 56.4 12.7

ring®’ (in the spawning season)

Northern Okhotsk herring” 33.7 48.6 17.6
Alaska Pacific herring!®’ 25.8 47.4 24.4
Canada Pacific herring® 4.7 54.6 19.9
Canada Atlantic herring®’ 20.9 60.0 19.7
Norwegian herring't! 17.4 57.9 24.0
Baltic herring!® 28.6 34.9 30.8

Table 11. Comparison of the quantities of C:5 and C:6 acids in the polyenoic
acid, for the lipids of the Rumoi herring and of others.

Area of the sea C: bacid/poly. acid (%) C: 6acid/poly. acid (%)
Rumoi herring 26.5 < 56.0
North-Eastern Kamchatka 38.6 > 30.7
herring#
Northern Okhotsk herring”’ 27.2 > 9.4
Alaska Pacific herring!®’ 55.8 > 28.7
Canada Pacific herring®’ 45.5 > 2.2
Canada Atlantic herring®’ 40.0 > 23.5
Norweigan herring'?’ 35.0 > 28.8
Baltic herring!®’ 25.7 < 39.0

BURLIZ, AR I3 e/ o BE XY = o BMHBACERL T35, Ackman® =
JEED 2 oBEEFICONTE, 2B E# Y 2 BROERY TBOBREEL TV 3 EfHERL 3R
L, [@MoHOEENDE bOLERING, BIORITL S L = 0B BARREL, By =
R BRI B, COERBIFRC A RINI LIS, FEL T 18:1 B 22:6 MOFRERTKEL
EA3ING, 32 hRE3EITR 3 Cis & Con D BEhh & NIt 1T 3 A{LEARETHRO
TR 205 WROERT 2 B PINHAEAIC X VB D TR Z I LHERINIDOTH S, Vel
2oV FLTOREECRIEE Y 2 F ¥ o Y OEF= L ICHEEL, #Y =L BRENE L R
BP0,

Notevarp!? i3/ VY . ~ = v VIEROR Y 2L BT BN TC:5 BIZEIC C:6 L b bHW LRE
LT3, CNGOBERERUVIEILRICE S E, VEA VL ENVF 5 72V PSR TXT
Notevarp DHD EBH THBHS, VEA 2V LNV F » 720 & & b ICMERE = v~ LR
C:6 BOFHBC:HME Y bFOLDRERERLUIL, CORRNVEA =L ELTO—RHHTHS 5L
Bbns, ' '

6, AR WCERET 3 EEEICONT

1966 4 Ackman 58 (3= v VEEOR Y L BPICERINS V2 — VEERIREERIR B LYY
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Fig. 4. Comparison of the changes between the quantities of saturated, monoenoic

polyenoic acids, for the lipids of the Rumoi herring and of others.

Table 12. Quantities of 2w3 and Zw6 acids, and ratio of Zw3/Zwb in the lipids

of the Rumoi herring and of others.

and

Sample fishes
Sod 3 wb S w3/ T wb
Sex

Male 10.5 1.8 10. 08
Rumoi herring Female 10.1 1.4 10. 54
- | Average 14.8 1.6 10.31
North-Eastern Kamchatka 11.1 1.2 10. 09

herring#’
Northern Okhotsk herring?’ 13.1 7.5 1.75
Alaska Pacific herring!®’ 23.3 0.5 46. 60
Canada Pacific herring®’ 16.4 2.1 7.81
Canada Atlantic herring®’ 18.1 1.4 12.98
Norwegian herring!!! 20.6 2.3 8.96
Baltic herring!®’ 24.9 5.9 4.22
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Table 13. Quantities of 18w3, 20w3 and 22w3 acids in the lipids of the Rumoi
herring and of others,

Sample fishes
18,3 2043 22,3
Sex
Male 0.7 5.1 12.9
Rumoi herring Female 0.7 3.6 5.3
Average 0.7 4.3 9.1
North-Eastern Kamchatka her- 2.2 5.0 3.9
ring®' (in the spawning season)
Northern Okhotsk herring”’ 3.4 7.0 2.7
Alaska Pacific herring!®’ 2.4 13.2 7.7
Canada Pacific herring® 2.1 8.7 5.7
Canada Atlantic herring® 2.5 7.3 5.6
Norwegian herring? 5.0 7.1 8.5
Baltic herring!® 4.4 8.3 12.6
® Male
20 20w 3/18w3 X Female
15} -
~ ~
10} >~
~ ~
st ~.
——————— -«
40} 2203/18w3 ~
~
30t \\\
20¢ \\\
10} s
N = —x
201
101 = e
1 1 l’ L
— o a1 L=
o -~ I~ ERLER-
” gEE
RE-
z

Fig. 5. Comparison of some ratios concerning the iodine values, for the lipids of the Rumoi
herring and the North-Eastern Kamchatka herring in the spawning season.
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