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Lipids from the Liver of Octopus dofleini

1. Composition of fatty acids of acetone-soluble lipid

Mutsuo HATANO

Abstract

The acetone-soluble lipid was obtained in the yield of 1067g. from 7300 g. of liver (14.6%
from fresh tissue) of Octopus dofleini. This lipid had the following properties: acid no. 77.3,
sapon. no. 174.9, iodine no. 201.0, d¥° 0.9323, n®) 1.4833, and unsaponifiable matter 8.57%.

The mixed fatty acids prepared from the acetone-soluble lipid had neutr. no. 186.0, iodine
no. 216.1, and gave 66.5% of ether-insoluble bromides which contained 68.5% of bromine.

Methyl esters of the mixed acids were fractionated by distillation to yield 18 fractions, from
which saturated esters were isolated by the permanganate oxidation and analyzed. Composition
of the mixed fatty acids was found to be as follows: Saturated Ci4 2.3, Cis 10.9, Ci39.8,
Cx 1.7, unsaturated Ci4 0.7 (-2.0H), C16 8.7 (-2.6H), C1s 81.4 (-3.7H), C= 23.3 (-7.9H),
Cz2 8.3, and Cas 2.9%.

From the mixed fatty acids, myristic, palmitic, stearic, arachidic, hexadecenoic, octadecen-
oic, eicosenoic, hexadecatrienoic, octadecatrienoic, eicosatetraenoic, eicosapentaenoic, docosa-
pentaenoic, and tetracosapentaenoic acids were isolated and identified; the presence of a small
quantity of lower fatty acids was presumed.
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EEEW@HE&HE‘E&:E@T AR TIMB Ch 2R AL 2 45 (Ommastrephes sloani pacificus) Bl # ¥
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PR 73008 ¥ 3EEHOT v+ Ik VERTHML, EXL Ol LBRE LicHh i, T oBEY
BIC5EREEL T7 &+ v SO #1701, InbORBKLZAERT7 v v 2REL, BEWY =
—FATHEL, =—7 iz kEE, ERLT=—712BELLE, 2BOT7T 2 v THH%T
vV, T RS EERLL, SOL L TERET v vEERS 10678 IIRBEMRERTHY, 7
b R O3 I T v ARG 27 & F v RBXS 68 LIMCBIET OMBIcHL o, ZNICEY
LTIRBIBRICIR < 2, 7% v U OtEki: Table 112737,

Table 1. Properties of acetone-soluble lipid

Appearance Dark brown liquid | Acid no. : 77.3

Yield, % from fresh tissue 14.6 Saponification no. 174.9

Specific gravity, d.’ 0.9323 | Todine no. 201.0

Refractive index, nfg 1.4833 Unsaponifiable matter, 23 8.57
RERhRADEIR

BIEE T & ¢ v AIAAPEIREAIE 10008 2 WERICL D 7 v = —APE KOH TEEL , Rigt#ns =—7 1 T
W, Bk s LIREIENER 7108 2B, T Db DDOMIRIZ Table2 127K,

Table 2. Properties of mixed fatty acids prepared from
acetone-soluble lipid

Melting point, °C 15~20 Ether-insoluble bromides,

Refractive index, nj) 1.4783 Yield, % 66.5
Neutralization no. 186.0 Bromine, % 68.5
Iodine no. 216.1

BA IR, AT A 2 — LT T L 2 — A RERERE Y £ T 255 & U CEGE Y SEEL , WIS
WEVERERBEIEICYFYART € vERICE DT T £ F v REEEE Y 7 ¥ Atkd & E BRI % TR
Py 7y Aty b BETEMEEY R NHEL o FORKTL Table3ISRTEY Th 3,

B ARERROBR '

BAIREEER 1008 % 2 FA =274 (0} 1.4679, ERffi 0.5, WR{bffi 183.7, IREfH 196.7) L7 L, 20
08.02 ¥ A ST T Table4 DN H&EU 720 ‘

BEIDAFAEZATFALYT b VIREHFT KMnO: TEILUTREM =R 71 25521058 L 1248, &
2AFAREERLL, INLIVBEEATTORM=AFLOSE LBRIESE L V=R 7 LORERY, R
BR=AFLOSE, BLME LEREML VARFMERURFER BN+ 5 & Table 5 DFYICK 5, HL
By -16, 17, U -18 ORIz X F L OB(bYE & LU TREFERIOBIESE AL, S5 1
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Table 3. Properties of fatty acid fractions
. ., - - Higher-unsatu- Lower-unsatu-
Solid acids * Liquid acids rated acids ** rated acids **
Yield, % 27.0 (73.0) 40.6 32.4
Melting point, °C 43-46 — - -
Refractive index, np) — 1.4798 1.4913 1.4623
Neutralization no. 204.2 179.4 169.5 192.5
Iodine no. 24.5 240.8 313.7 130.2
* Separated by a treatment of the lead salts of mixed acids with ethanol.
**  Separated from the liquid acids by the lithium salts-acetone procedure.
Table 4. Fractional distillation of mixed methyl esters (1)
Distillation ! Yield
No. | temperature, | Pressure, ‘ — Sapon. no. eq?ﬁggfe'm Iodine no.
°C mm. Hg | & ‘ %
1 - 163 45 11!l 11 226.1 248.1 £0.6
2 163 - 160 3.5 3.5 : 3.6 215.9 259.8 40.5
3 160 - 163 3.0 3.9 | 4.0 210.5 266.5 53.0
4 163 - 166 v 3.7 . 3.8 208.1 269.7 | 56.5
5 166 - 170 v 4.7 4.8 202.9 276.6 ( 65.1
6 170 - 175 2.0 | 114  1L6 196.3 285.9 | 83.1
7 175 - 178 1.5 | 11.2 | 11.4 191.4 298.2 | 123.2
8 178 - 183 s 5.9 | 6.0 186.6 300.8 177.2
9 183 - 188 Y 4.2 © 4.3 185.9 301.9 215.7
10 188 - 163 i 9.4 1 9.5 185.9 301.9 247.6
11 163 - 197 Y 9.0 ‘ 9.2 184.8 303.6 254.9
12 197 - 201 4 9.1 9.3 180.1 311.5 255.5
13 201 - 206 y 3.2 3.8 179.8 312.9 272.0
14 206 ~ 211 ” 3.2 3.3 178.6 314.2 271.1
15 211 - 216 7 2.6 2.7 171.7 326.8 266.5
16 216 - 235 4 1.2 1.2 169.7 330.7 127.5
17 235 - V4 2.0 2.0 158.8 353.4 129.1
18 Residue — 8.7 8.8 156.0 359.7 123.6

BECEIRVLDE LT, RICEBMHDORER= AT LRUTEM = R 7 A5k LTET 5 BEBEER O
W63 DL LT, #BHOIRBROER > EH+ % & Table 6 ISRITERESEB LN, 4 Table 6

DUBIILIEB A F L 2 A F L ROBIERE 2 F 1 = X F LD Th 35,

@% &:&’C%ﬁi K‘(‘o
WAL RO

HEC £REEhErh o RbE:

BCiBATEENE: 5508 % L VGRE T L 3 —LERIC L DT 74 2 — AAEMNH & alpsbkentE & 1o yBI L,
RYFPERT & BB T ML 7o AT~ — 7 1 (bp 45—65°) TEtAER (FhFMEi202.4, FREM29.4) 64.58 %
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HH L, THMEA . O R Y DRIL, FICHEARY V£ AR T & F v BRI L D TREARRIRR (R
i 205.2, FFEAMi117.5, n1.4531) 1608 & EERETE (hFHi160.5, KFEAH319.0, nl) 1.4740) 240¢

ICRATREL I,
Table 5. Fractional distillation of mixed methyl esters (2)
Saturated esters Unsaturated esters
No. Carbon Mean Carbon
Sapon. Sapon. . .
% equivalent nun;tgé of equivalent Todine no. unsatu_rat:on, nun;l():i:é of
1 60.4 244.6 14.2 253.1 102.4 2.1 14.9
2 63.0 257.9 15.1 261.8 109.3 2.3 15.5
3 52.5 263.3 15.5 270.1 111.5 2.4 15.9
4 53.6 269.1 15.9 270.3 121.8 2.6 16.1
5 48.2 275.6 16.4 277.9 125.7 2.8 16.6
6 38.7 281.2 16.8 287.2 135.5 3.1 17.3
7 27.4 288.4 17.3 295.0 169.7 3.9 18.0
8 22.9 293.1 17.6 302.7 239.8 5.7 18.7
9 18.9 297.8 18.0 302.8 265.9 6.3 18.8
10 17.2 301.8 18.2 301.9 269.0 7.1 18.8
11 16.8 303.4 18.4 304.1 306.3 7.3 18.9
12 15.8 312.9 19.0 312.9 i 303.4 7.5 19.5
13 14.7 313.3 19.1 312.8 318.9 7.9 19.6
14 6.3 315.3 19.2 319.3 289.3 7.3 19.6
15 - 3.5 320.8 19.6 327.0 276.1 7.1 19.9
16 — - —_ 330.7 127.5 3.3 20.5
17 — — —_ 353.4 129.1 3.6 22.2
18 - — — 359.7 123.6 3.5 22.6
Table 6. Fatty acid composition of acetone-soluble lipid
. Saturated Unsaturated
Carbon number of acid, Cn
Cie | Cis l Cs ' Cao | Cus ‘ Cis \ Cis ‘ Cw | Cog | Cu
% 2.3|10.9| 9.8| 1.7| 0.7! 8.7|381.4(238.3| 83| 2.9
Mean unsaturation, -H - | - | - — | 20| 26| 39! 79} — | —

(D EhREREE

B Y BRIC L Y A F A= AF L (LA 193.8, TRFEMM 27.8, B 2.1, nD1.4446) LL, 2D
60.08 # ¥ T Table7 DFER #1872,
By S-1%U-2 A& 4mmHg THEY {1, W 152°, Mk 228.3 DS 1.48 2187, Zh ik
LT IREB s EER 2 B U THIBL, 0% = %/ —1 0 b RSy R L TRlN 51.5—53°, Hiifii2d4.8
DRERFBL, ZOHDIF Y X Fvilg (BLE54°, MG 245.8) 1cHEEL, M LBEHL THAROBT

A b id D,

5 S-3, ~4, -5, XU -6 % 3mmHg THML, & 1564—159°, E{bA 207.1 D@7 3.78 #1874,
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Table 7. Fractional distillation of the methyl esters bf solid fatty acids
Yield .
B.P. °C / 4mm. Hg Sapon. no. Iodine no.
g - %

S-1 - 155 14.7 24.3 218.8 1.5
S -2 155 - 160 14.3 23.8 211.6 2.5
S-3 160 - 165 7.7 12.8 206.5 4.1
S -4 165 - 170 4.7 7.8 203.9 5.1
S -5 170 - 180 4.6 7.7 198.5 16.4
S-6 180 - 190 1.1 1.8 194.5 18.2
S -7 180 - 210 4.5 7.5 182.0 29.3
S - 8 Residue 8.4 14.0 173.5 95.9 -

n&VBRLIESRY R =% 7 — 2 b EREL THLK 60.5—61.5°, HHAYE 219.2 D P B, Zhid

AN F R (BT 62.5°, FRFNME 219-0) 1AENL , MR SIRAIL THRROB TR AL RO,

18 S-7 & EFEFERICR 5 PR 166—180° OIF S % A+ 2.5mmHg THEE 1T, PHE191—104°, #1L
fi§190.7 OFF5r1.08 & VBB » AR BR 2 BR L, AKX 69.5°—70°, HFHE196.90%5dk ¥ B,

NI AFTY g (AR 70.1—71.5, BFUE 197.4) OMG LEAL THEEBETIIADN Lr D,

N EREEBICHRN 288N210°, BMLAEL72.20841.18 & Y B IRIEER » FEE L TRLE73—73.5°, fE
178. 10885807 1872, NI RBRE TH 2%, T+ B (BIS7—77°, HHfE179.6) =484 7 3,

() EEFaafoEiR

BEREFERY 2 7= A7 (B 192.7, FHEM110.2, BT 1.1, n201.4546) LU, 20D 143.0g

%578 T Table8 DR 181,

Table 8. Fractionél distillation of the methyl esters of lower—fmsaturéted fatty acids

Yield '
B.P. °C / 2.5mm, Hg Sapon. no. Iodine no.
g. %
LU-1 - 110 2.8 1.9 241.9 63.6
LU - 2 110 - 151 1.3 0.9 220.0 67.2
LU - 3 151 - 159 3.3 2.3 206:7 67.4
LU - 4 159 - 164 5.6 3.9 198.4 69.4
LU - 5 164 - 168 10.5 7.3 196.8 76.5
LU - & 168 - 171 13.0 9.0 196.0 82.8
LU - 7 171 - 175 22.1 15.5 195.3 104.8
LU - 8 175 - 179 21.5 15.0 190.1 107.6
LUu- 9 179 - 184 10.3 7.2 187.2 115.1
LU - 10 184 - 190 8.8 6.2 185.6 124.7
LUu-11 190 - 195* 10.1 7.1 185.5 129.1
LU - 12 195 - 200* 15.1 10.6 178.7 142.3
LU - 13 200 - 202* 8.8 6.2 174.9 160.8
LU - 14 Residue 9.8 6.9 168.3 160.1

* Boiling point at 3 mm. Hg,
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85 LU-3% Rk U Chfiieed. 3, TR 60-00RIR 2 B, Z Db D% Hazura BLE 17V, KA
HEBMLERBIO+ > By BB RS, HRL, Al=—~7 L TREMLERY REL 0% = % 7 — 1 & D FEREY
H$EL T, BN 128—123.5°, A 194. 208 Y B, Thi3v 4+ <0 3 7B EE124°, BFE
194.6) Lz b, FIRBBII~* 97 B (hRfi220.7, IKEM99.8) OB L V2 bDEHER
b B,

B LU-82 & hfinfif198.1, KM 96. 70OMaER % L, % Hazura B{bL , B3{LERS T Aik=
—~F A, =X —Ah LEREYEGEL T, BUK135—136°, HAWE177.0085R 8, ThiIvAFy AT
7Y vER (BlR186.5°, REMEL77.4) icHENL, BIEIABRIAMS A 2 27 € v B (A 198.8, R
89.9) THY, FEALU-81I2ZhicCi BETEMBRZ B LB OO AT L LEI N B,

185 LU-132> b HMif 182.9, IKFRAE 167-80fI5EE % L . Hazura B{LERM % Alfi=—7 v, =X
7 —n e b EREL TRLE 127—128°, HFM 163.00%M 581, THIIT A+ 755U vl (Bb128°,
TR 168.0) ISHINT 5o BISTHERIIAER 45 = 4 = & v R (SRAUE180.8, JRMESL.8) THY, ZOM
=42 vBRAFCo BGETRAB A F L2 IETAbOLELLN B,

() WMETEIFBER

BETRATRY A 7= 270 (LG 172.6, PKEE305.5, BAH5.0, uh 1.4820) L, # 208.08
AL -8RI Table 9277,

Table 9. Fractional distillation of the methyl esters of higher-unsaturated fatty acids

Yield
B.P. °C/2.5mm. Hg Sapon. no. Iodine no.
8. %
HU - 1 - 110 2.4 1.1 294.9 87.9
HU - 2 110 - 165 3.0 1.4 196.6 188.3
HU - 3 165 - 175 8.1 3.9 194.9 205.2
HU - 4 175 - 185 24.7 11.8 183.2 214.1
HU - 5 185 - 163 50.5 24.3 177.3 306.8
HU - 6 193 - 198 49.5 23.8 174.8 360.2
HU - 7 193 - 198* 25.5 12.6 171.0 279.3
HU - 8 198 - 205* 14.3 6.8 170.8 279.1
HU - 9 209 - * 8.4 4.0 164.7 370.5
HU -10 Residue 21.6 '~ 10.3 150.4 207.0

* Boiling point at 2 mm. Hg.

|4 HU-2, -3, RU-4 % 2.5mmHg THEB 4TV, Hi150—160°, ER{LAN 208.6, PRl 243.308%y
9.88 ¥z, TNEEMLL TEHIEHEERL hFE 221.4, KFEMG 298.4, nh 1.4689 C, 2D D =—F
NERPTRBLL TR =—7 LR B B ORFES H1166.62% Th 2N, ZHITKZEHHCis + ¥ =
v (PHME 224.2, IR 304.4, 6 R{LBAFSE65.71%) LEi1bh 3, ZD6 RWEHRAEL T
Bl 2 A= X7 LU T IERAER (RFnME 220.6, IRFEMIS10.1) ZMk= % /) —LIEEHRT 5 F—
=y r ki UTRERMEIT, ARRIMME 0% = % 7 —1 & DERYESEL TRLY 61.5—62°,
PRE218. 1% 285 R B e, ThUT L 3 F v BRCHET 20 TERIS ORI~ %7 % + V= VBT
HHTLEHRLE,

s HU-5, -6, -7, -8 KU LEnHEICA 2 H55185—190° DS % 4¢ 2.5mmHg THE # 17v>, T
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180—185°, WRLA192.8, IKHKE{f322.5DMF21.28 ¥ Wb L T8 gihBR, fufi202.5, IKF(fi324.0,
07, 1.4884T, T & Y &R =—7 AR MO ERES BT 68.77% 3 Rl ko CHUICis b Y=y
B2 (rhfnfl 201.7, FRSEMG 273.7, 6 BAtRFESE 68.28%) LC 7+ 35 = (hiufi 203.1, IKFAH
367.6, 8 BALMIRTEE 69.83%) OFMIcH Y, ThrBHERL THREL 72igthER (bR 201.1, KR
ffi351.2) DKFBRMPIOTFEE R OBN 68—69°, HFE 196.8 &k V4T, THizAF 7V vEAICHST 2
DTEBHOIEHBIA 7 251+ V=vBREA 27 ZF 557 + S=vBBE V57 & 2 RERL I,

EREHEPOBN 200—210°, B{LAG172.9, FKIEM 364.5 DG4Sy 2.2¢ & 0 B IRl FFE183.3, K
R 380.2, 0 1.5041, =—F ARSI BEAESE68.20% T, ZHiCnT + 5 =B ChFNiil84.4,
IRFET 3837, 8 B{LIEFEEE67.76%) LCuo~yv ¥ =y (hINE 185.6, FEE(H419.9, 108 {LETE
S8 72.56%) OBRHICH Y, BRFEL THBIIRMER (hRME 184.1, B 358.1) & KERML foKFET
T Bl 78.5-74°, thENME 187.8 T, TN T SR VvENC AT T Y vBODEEEL DD EEL LR
%o B THIGBRII AR A D=t 297 + s =2vBE=f 2V 2y FavBBE Y 2D EFELLN B,

sy HU-9 L Y ehsfilfif 171.7, PEEA 333.9, nb 1.5140, =—F AR R TS E 69.31%DIEE6
e Bz, NBIRFEL THLIRIER (FhFnifi164.5, FREM334.1) OXERMY LRI T8—79°, HFI163.6
T~ = v EBUCHET 50 D TERIBIERIT 2 OB F a vy 2 =8 (Fhiffi169.8, IR/ 384.2,
RDRFEEET.76%) ThH 2 LEALN 3,

4 HU-10 % #Rfb L AT =—7 L3I & o T8 2 IglbE d hfnif 160.6, PR3EM336.1, ng 1.5059T,
= F AT R IR R E66-87%, B~y ¥ v AR MRS & 65.80%, B~y ¥ o AREMEEL
PRFEE68.68% &, Cu v X = (FhFf 156.6, TRFEM354.-2, 108/LEIEFEE69.05%) 2R
LTV AL EBACT 2342y R vBOFEL TV 22 LITHERTH S LEL2DHFZNUTH
3o

3y LU-1, -3, 20 HU-1 38, WA, KM & VIERISHBOFEE e S nid, Jhickd
UTHRBTERET 3, '

ERBBRUVEBIE
IXF Y 7 et v CEER L TR U L Y 72+ v ARMIEE L, ZOLDE ViR
FEE2 BT n 2 BRE L OBMIREL 1,

Table 10. Fatt id ts of the luble lipid AL RAIRIRY * 70 = 27
able 10. Fatty acid components of the acetone-soluble lipi
from liver of Octopus dofleini A & UTHIBL AR ORALA,
= KR, =27 LOSE YA
Carbon | Mean _ A .
no., % unsaturation, Identified acids BULERICH L37vT, 2fkls
Cn —H Rsh OB IEIFR S & % TRy
14 2.8 saturated Myrist:lc ki,
. Y v ;a‘“‘,“w IRy B, 155
. earic
» 19 Z I
2 1.7 s Arachidic iﬁﬁaﬁ@ PEEEZ%@TB@& FHIL
14 0.7 2.0 F1o0f Cu or less CNDDAFLZRT A ERLG
16 8.7 2.6 C16 Fl , Cie T:? Ebf. CM, Clﬁ, CIS. CZO@@*H
18 31.4 3.9 Cis Fi, Cis F3, Cis Fe B, TR LL T Ce, Cis,
20 23.3 7.9 Ca Fi1, Co Fe, CaFs CaD®/ =5v B, Ci, Cs®
22 8.3 - Ca Fs PY VR, Cis, C0DF + 5=
24 2.9 — Cu Fs v, Cu, Ca2, C4D=yv 2 x v

B PERL 12, 7 Cu LI FOERR
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ERFROFRE S HEEL oo BIEZBE T 5 & Table 10 DIAICK B,
L EORBR—SICE T3 AL 4 4 D FFEOERRUERIRTER 29 LBt 3 e bid, KEKICHT
HUL BERENROSEES IR Ly BT,
KB B 12 D IR 1 2 S A 50 - B AL T BAGEAE, BRIE -BEER I ERICH AT
o FHRE, BEBRERICE (KRS LT To

3T ik
1) Henze, M. (1908). Z. physiol. Chem. 55, 433.
2) AL « /NHIEE (1919). T4k 22, 1058.
3) HEE (1949). 3555 69, 98.
4) BAKES - BRIE . F88h (1956). fhdkFE 5, 58
5) REF=H (1934). T4k 37, 1310.
6) SRIER . ZUL— (1953). 21k 27, 737, 741.
7 iHE (19540. FIss 28, 56.
8) im=E (1954). - JEAKEERSR 5, 86.
9) Ry EBFZEH (1956). MifLF 5, 58.

. e (1956). THE% 5, 382
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