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Studies on the Lipids of the Herring

IV. The lipids of the Bristol herring and
the Unimak herring

Hisashi Konpo*

Abstract

The fatty oil contents, iodine values, unsaponifiable matter contents and the
fatty acid compositions of the fatty oils of two groups of herring (Bristol herring
and Unimak herring) caught in the Bering Sea were presented comparatively with
the fatty oils of the herring in the other areas of the sea.

The specific differences in the iodine value and unsaponifiable matter content,
were not observed with regard to the herring of the other areas of the sea.
The observed changes in the iodine values were in proportion to the changes in
the quantities of C,y,; acid and total quantities of w3 acid.

Compared with the other herring in the Pacific Ocean, the Bristol herring
and the Unimak herring were characterized by larger quantities of C,, acid and
smaller quantities of C,, acid.
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Table 1. Date and location of sampling station.

n?llgl‘;gr Sample Date $ Location
1 Bristol herring 25 January 1972 58°68'N, 174°49'W
2 Bristol herring 15 April =~ 1972 58°50'N, 173°30'W
3 Unimak herring 31 January 1972 | 55°02'N, 173°35'W
Table 2. Body length and body weight.
Body length (mm) Body weight (g)
No. Sex Numbers
Average Average
1 Male 10 247~265 255 168~235 192
Female 9 250~270 262 170~250 204
9 Male 5 2265~237 229 141~154 147
Female 5 225~-230 227 140~155 149
3 Male 6 241~266 252 165~.232 189
Female 7 236~.256 262 152~214 19
Table 3. Lipid contents in the flesh and unsaponifiable matter
contents in the lipid.
- 0 Unsaponifiable matter
No. Sox Lipid contents (9%,) contents (%) .
Average ’ Average
Male 20.0 0.4
1 Female 22.0 210 0.6 0.5
Male 7.3 ' 0.9
2 Female 12.0 9.7 1.4 1.2
Male 20.0 0.7 ,
3 Female 17.7 18.9 0.2 0.5
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Table 4. ITodine values of the lipids.

Experimental Calculated
No. Sex
! Average Average

Male 115.3 100.5

1 Female 115.8 115.6 97.1 9.8
Male 106.7 88.7

2 Female |  109.6 108.2 9.1 9.4
Male 124.0 94.0

3
Female 125.8 124.9 102.7 9.4

Table 5. Operating conditions of gas-liquid chromatography.

Instrument | Yanagimoto GCG-5DH
Column 109, diethylene-glycol succinate on Chromosorb
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/cm?
FID, H, 15 ml/min., Air 600 ml/min.
Detector Attenuation 1/16, Sensitivity 10
% ®
1. #RHOEHE

RIDKRIZLIALE1IAD REAIZ189~21.0% THF U A PAL=V Y, U=y 2=V ELIT
KEZAEH, 4 DTV A A=yt 1~12% CHEE A AF P o 2= v D4 ARBIC S D 5
10~159% ~RBRERHNIC ST 5 A METEROBRECH BLDEE LGRS, Ackman®) pih &
KBEE=Y 281 553 A TORBERRED TRREBYHELLERCIBL1BH1Y
DO EIIHER 0,047%, HER 0.113% TEOWEE IMEROHHNKTH L LBRL TS, KERCE
BB7Y A b2 vDl ARBRS IO 4 AR YHET 5 & TOMBHBER 0,169, #H 0,13%
T, MEEIHELDOHINRS KThb, hDLOERNKEEE=> v & KPEE#E=> v LOoBE T
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0,25% TS BV, JLEHIAF ¥ v =B Tk 0,109 ~0, 159 CAKRREF & 13 SELE
HTHB Ens, EAPREBRICERTH= Y vieh - TREREC B3 5K r L a B R
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Table 6. Falty acid compositions of the lipids.

Sample 1 2
Fatty
acid Male Female Male Female Male Female

12:0 0.1 0.1 0.2 0.2 0.3 0.2
13:0 tr tr tr 0.1 0.1 0.1
14:0 7.5 6.9 6.7 7.6 6.9 6.9
15:0 0.6 0.7 0.5 0.6 0.6 0.5
16:0 20.1 22.8 20. 4 19.4 23.9 23.3
17:0 1.2 11 0.4 0.3 0.7 0.6
18:0 0.6 0.6 0.8 0.4 0.6 0.7
19:0 L7 1.7 1.6 0.9 1.7 10
20:0 tr 0.2 tr 0.1 tr 0.2
Sat. total 31.8 33.6 30.6 29.6 34.8 33.5
12:1 tr 0.1 0.1 0.1 0.1 0.1
13:1 tr tr tr tr 0.1 0.1
T4 0.6 0.5 0.5 0.8 0.6 0.3
15:1 0.3 0.3 0.4 0.4 0.3 0.5
16:1 14.2 14.6 11.3 12.7 14.3 13.6
17:1 1.2 1.3 0.3 0.7 1.3 1.4
18:1 25.9 27.0 35.0 25.7 29.8 26.7
19:1 0.2 0.2 0.3 0.2 0.1 0.4
20:1 7.1 5.6 5.4 10.4 3.7 4.7
21:1 tr tr 0.1 0.2 tr 0.1
22:1 1.8 1.1 1.6 3.1 0.7 0.7
24:1 tr tr tr tr tr 0.3
Mono. total 51.3 50.7 55. 4 54.3 50.7 48.9
17:2 0.5 0.6 0.9 0.6 0.5 0.6
18:2 0.1 0.2 1.3 1.2 1.2 1.5
18:3 0.4 0.3 0.4 0.4 0.3 0.4
18:4 3.6 3.2 1.2 2.8 2.4 3.2
20:2 0.5 0.4 0.4 0.3 0.2 0.3
20:3 3.5 3.0 4.3 8.0 1.7 1.8
20:4 0.6 0.3 0.5 0.5 0.2 0.2
206 5.3 5.8 3.3 3.0 7.0 7.3
22:2 0.7 0.7 0.6 0.5 0.4 0.4
22:5 tr tr tr tr tr tr
22:6 1.6 1.3 1.1 0.9 0.7 1.8
Poly. total 16.8 15.8 4.0 16.2 14.6 17.5

ABD7 YA A= Vit 9L 4 TRSEEERL T2, EHALF Y o b= v TR
BrDENHIC LD Ta v REN LS EAKKRTEIMBLE X AR LAYRL TV L2 A00,

BRI —FE AL TRLEVETH A 5 LEEE SRS, Ackman® $11970 £0 » > & K=
YVEOWTLILANDG 3 Ao TEDa v RHEOBEY L oI RIc L 5 - TRETHD,

D1HBY OWPEIHERN —0,254, HERMN ~0.266 TH B LBL T%, L= T DOHIM
CEWTR3 AMARED Helc-Txh, ERRNO a3 vRMlrx RIBEWETHLEEDLFY »

B VREIAEAE —BTH, FIR VA=Y VREETS 1ABRNL 4 ARBY T8 L,

Ackman OREER LA TRELRL TV %, FO 3 v RMW P EIIHRME CHRE 0,11, R
—0,08, FHEME IR —0,15 #A —0, 04 T Ackman OEE X b\ TR LEL,
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Table 7. Main faity acid contents in the lipids.

._Sample 1 2 3
~.

Acid T Male I Female Male | Female Male Female
14:0 7.5 6.9 6.7 7.6 6.9 6.9
14:1 0.6 0.5 - 0.5 0.8 0.6 0.3
Total 8.1 7.4 7.2 8.4 1.5 7.2
16:0 20.1 22.3 20.4 19.4 23.9 23.3
16:1 14.2 14.6 11.3 12.7 14.3 13.6
Total 4.3 36.9 31.7 32.1 38.2 36.9
18:0 0.6 0.6 0.8 0.4 0.6 0.7
18:1 25.9 27.0 35.0 25.7 29.5 26.7
18:2 0.1 0.2 1.3 1.2 1.2 1.5
18:3 0.4 0.3 0.4 0.4 0.3 0.4
18.4 3.6 3.2 1.2 2.8 2.4 3.2
Total 30.6 31.3 38.7 30.5 34.0 32.5
20:0 tr 0.2 tr 0.1 tr 0.2
20:1 7.1 5.6 5.4 10.4 3.7 4.7
20:2 0.6 0.4 0.4 0.3 0.2 0.3
20:3 3.5 3.0 4.3 6.0 1.7 1.8
204 0.6 0.3 0.5 0.5 0.2 0.2
20:5 5.3 5.8 3.3 3.0 7.0 7.3
Total 17.0 15.3 13.9 20.3 12.8 14.5
22:1 1.8 11 16 3.1 0.7 0.7
22:2 0.7 0.7 0.6 0.5 0.4 0.4
22:5 tr tr tr tr tr tr
22:6 1.6 1.3 1.1 0.9 0.7 1.8

- Total 4.1 3.1 3.3 4.5 1.8 2.9

4, FEERBRORH

K6 OIREAEARC L LT TLOXEIBMMAE TR LT, AFRC L 5L Cs ARz 1 AR
BTV A ML=V 35,6%, v=<9 2= 37.6%, 4 ARE31.9% ClLkEHIAF Y o H =
v 2T.4%, 753 AAKRKFE=v D 23.2%, A K- 27 =D 29 6% Tx KR AP
BE=v v ibhRs By, Cis BEEIT 30~38% CMEKE= > D 20~25% i Lk L THE\MHA
AL T 5, Cis BOPTHIC 18:1 BOEGENSE 26~35% HE»TEY, kI AF Y on=2
vOEI1TY, A K-V 720 O 19% LHYRINE B VEBETHD, Coo TEIT 2 4~
3,89 CHEHRE = o v D 156~19% I BB LIEFICA L, -
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Table 8. Quantities of saturated, monoenoic and polyenoic acid in the lipids.

Saturated acid Monoenoic acid Polyenoic acid
Bristol herring
(January) 32.7 51.0 16.3
Bristol herring
(April) 30.1 54.9 15.1
gnﬁalé h?:'ing 34.2 49.8 16.1

orth-Eastern .

Kamchatka herring®’ 32.8 56.4 12.7
mgngumw 8.7 48.6 17.6
Alaska Pacific herring’ 25.8 47.4 24.4
Rumoi herring® 28.4 55.1 16.1

Table 9. Quantities of w3 and w6 acids in the faity acid.
w3 acid B
Carbon 1 2 8
number Male l Female Male Female | Male Female
C-18 4.0 3.5 1.6 3.2 2.7 3.6
C-20 5.7 6.0 3.6 3.3 7.1 7.4
Cc-22 1.6 1.3 1.1 0.9 0.7 1.8
total 1.3 10.8 - 6.3 7.4 10.5 12.8
Average 11. 056 6. 85 11.656
w6 acid
Cc-17 0.5 0.6 0.9 0.6 0.5 0.6
C-18 0.1 0.2 1.3 1.2 1.2 1.6
C-20 4.2 3.5 4.9 6.5 2.0 2.2
Cc-22 0.7 0.7 0.6 0.5 0.4 0.4
Total 5.5 5.0 7.7 8.8 4.1 4.7
Average 5.25 8.25 4.40

Bresinl, chiiavRiEoRGCEERL W30 ThH5, RI=VRBRERITIAIK
PE=vY, EHAFY 9 H = VOBELOE X 15~17% L KEM/L

6, 3FMBIV b BBMOSHE

R = VERD o3 B I 1 w6 BROZSHEYR IR LY. «3HEI1IARB LD 4 AR
Bodie, b WBIXZTOUTH D, 70 o3 BRE ob HBROBRACOWTRE LTV A=
vCiL1 F 16,30%, 4 f15,10%, v ==y 7 =2 Tk 16,05% T 3> L EHELHE ETH 5,
IO LRESNIC R AEHBOEERCEEL TRKOH A LS Bbhd, VEL =Y T
©3 B Coo D BEMLA = v RIBEOEBYC BHERBIEND 5 LAES 21l T 50, Y=
o Tt L 5 o3 BEREOHA L b REMAESS 52 La@nbhi, (1)
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Fig. 1. Comparison of some ratios concerning the iodine values.
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16:1, 16:0/16:1+18:1 & X U° 16:1/18:1 OFKEXHRF L, Hic 16:0/16:1+18:1 OF{EM 0,5~
0.6 LELMTH B EBXTUB, 16:0/16:1 OXAEIL Ackman 237 & KFEHE = v VIZoWT TN
MRERICLBL09~19 THH 14 L eoTWBH, UEEHR=>v T2 1.4~18 T1 ARBCEk
WTCTY AP A= vDlRY =<y 7= v D RsBWEYRLUL, ERHEREREvHigET
BZEARILF Y o h=v v BIVLES = VOERBRBN FhEh 2,29, 2,87 © REHAB
IOBEMEERRL TV, 7V AMA=Y VR~ T4 ARBNLARB L0 Lo s B EZ RLT
WHZ L, 4 ARBMVESNICGEC L EARTLO LR IR D, B L BEC T 5 REIE
OHRL LRI —ELXBL T = vEBRZECHEERRFO—oTH S LBbh b, 16:0/
16:1+18:1 OBEBIL TXYEIRD 1 A%k 0,52~0, 57 T Ackman D P#5(H 0,55 & TLIET
Hon, 4 ARBNL0. 48 TRSEL, LA LKBEENl=> v L LTO 280N BE 53 I -
R L OHBERERIZONT, 0,48~0,68 DEHATLTL TW5, = ORfEA RN g+
BEREAAF Yy h = v RIVAVES = Vv CRBERIIMBE LD b ATH DAL, YigkE
= vIIERIIHER Y Y NOBRTHLONREITH A LBbh S,
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Table 10. Comparison of same ratios with Oy4: 0, Cyq: 1, and Cyg: 1 acids.

16:0/16:1 16:0/16:1+18:1
Sample Sex
Average Average
; . Male 1.42 0.50
Bristol herring (January) Female 153 1.48 0.54 0.52
: : . Male 1.81 0.4
Bristol herring (April) Female 153 1.67 0.51 0.48
; . Male - 1.67 0.55
Unimak herring (January) Femalo i 1.69 0.58 0.57
Rumoi herring (in the Male 3.39 2.87 0. 65 0.5T
spawning period)® Female 2.34 ) 0.48 )
North-Eastern Kamchatka Mal
herring (in the spawning Fomal 3.42 2.29 0.72 0.68
period)®’ emale 2.15 0.63
North-Eastern Kamchatka Mal
herring (in the feeding Fomal 1.38 1.36 0.60 0.59
period)® emale 1.33 0.58
Northern-Okhotsk herring?’ 1.7 0.62
Canada Pacific herring® 2.18 0.56
Table 11. Comparison with the quantities of C:2, C:3, 04, C':5 and C:6
acids in the polyenoic acid.
C2 C3 C4
C:5 C:6
Total
Male 58.9 316 9.5
January | pemale 55.1 36.7 8.2
Bristol herring
. Male 68.6 23.6 1.9
April Female 76.0 18.5 5.6
. . Male 41.3 48.0 1.8
Unimak herring January | Pomale 48.0 4.7 10.3
A Male 36.8 34.5 28.7
April Female 32.0 43.6 4.4
North-Eastern
Kamchatka 2 June Ma:le 14.8 28.9 56.3
herring® Female 26.9 30.8 42.3
Male 29.3 36.3 34.4
July Female 25.8 1.7 25.5
: . February~ | Male 12.4 28.4 59.2
s) Ty
Rumot herring March Female 19.5 36.3 4“2
Northern August~ Male 4.9 38.3 16.9
Okhotsk herring” September | Female 11.1 38.0 20.9
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8, RVEZVEERIUV~FHzVBICOWLT

RV =vBREI B = VE, )= VBRIOT S BOBRESy 2= VR, ~F T
VBORERLEL12D% 11 TH D, Notevarp? 13/ 4% = — = v D RHEC STV =Y
BADRIE~F Y= VB D LSRTHB L BTV, D AF ¥ o5 = VICOW TEED
PSR L B LBl TRy F = VERRIERVECEL, ~F9=vBEL D LE-
HErTo LaBwbRic, ¥RARABRIILES =2V TEWTHRDLR, BEIRRILIA D &
WRE = > VIOV TRTARTRY 2 =V REP A~ Y= VBREL ) b BV, ARRRBOBE
va=VEREN~F Y= VBRI DBERRLTEY, EINTCH D L ORIGHEE L —BL T
3o OB AMEINICHE TS LRSS OMRE =~ v CIBROFIHEA LD LEWEY RLT
VAEDERHL, AERICKIDY ==y 7=y v EI4 AES Y R A=y v OIAGIC RO
HHERY D LEWERRLTWS S LIERNTH S,

¥y Fx BB ~F VI VRELOBNE S = vBE, ) =VBRERIOT 5= VBE
OBRCHEET DL, 7V A A=Y VOLRENBEY VEWETH S LORBEANTDLRK,
SRICEIRE = > Y ie Rt 5o = BE, ) = RESIUT b5 = REDRANL 47~76%
T, MERE= VLD LIEBEMNCE L, ~FHo VR 5~109% T¥ERE= > v L b ks M
iy,

g ¥

FY AR L2 VvRINY =<y 2 2 VOB DWT, ZOEGHE, {LEPNHEREICHF A2
re b5 74— DIEHHBEAROBREY IV, MERE= vIFH L HERHF 2 LGRS
BT LRDERY TH D,

(1) SHERERFNZEC T AMBHRE =~ VICHREEL TRE L.

(2 JEAPREERCERTI=o VEHO BMCR TRy VEYEER X0 2 v Rli0 ik

LUWHEBREZR LR,

(3) MgKE = It T Cis BENEZ L, Coo BERZ SR,

(4 7V RMA=vvORE, BRI T o3 BEESARLD L, o6 BEEAEMT5,

(6) =yREDOEBICHL o3 BREES LGN E TR T,

(6) 16:0/16:1 OFEZEIN I TelF THINT %0

(7) MERERNC X 5 16:0/16:1+18:1 OREHTHMERHI R L V K TH 5 MUBIRE = > v LB TH %,

(8) MBRE=v EHRLTo=VBE V) =VEBEFIUVT 7= VBIBOBR IS,

~Fg = BB

ARG BET D TR & T IRE A - AR E LR RS AEER, FRBRMD THNY
BB oA MA LB AEY, KEBREK LS K RBRECERD CREYY - AETER
FREFEAFR— BB T UELOBMELRT S,

X ik
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