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Lipids of Pollack Heart

II. Conjugated lipids from heart of pollack,
Theragra chal.cogramma*-

Koichi ZAMA

Abstract

Lecithin (I),- eephalin (II) and phosphatidic acid (IIT) were obtained from heart
of pollack. The following properties were found. (I): P 38.94%, N 1.78%,
choline 14.53%, glycerol 11.20% and iodine no. 109.4; (II): P 3.99%, N 1.556%,
ethanolamine 5.03%, serine 2.56%, glycerol 10.85%, iodine no. 102.7, and some
amount of inositol ‘was present; and (III): P 4.21%, glycerol 16.5% and iodine
no. 93.2.

The component fatty acid of (I) consisted of saturated and lower unsaturated
fatty acids 71.5% and higher unsaturated fatty acids 28.5%.

The contents of saturated, monoethylenie, dienoie, trienoic, tetraenoic, penta-
enoic and hexaenoic acids were: 14.4, 50.3, 8.6, 4.4, 2.3, 10.0 and 10.0%, re-
spectively, in (II); and 12.8, 81.5, 1.9, 0.5, 0.6, 1.8 and 1.4%, respectively, in
(I1m).

It was considered that (II) consisted of phosphatidylethanolamine, phosphati-
dylserine and inositolphospholipid. As glyceryltriglycerophosphoric acid was ob-
tained as a main hydrolysate from phosphatidic acid, it was assumed to be a
cardiolipin-like substance.
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FRBRES LUSHER: REHEROBEIOREIINRY (CRLLN, afiERkthEh P
Fiske-Subbarow 1, N: I Z7o¥r—A & —A, 21 : Beattie ¥'®, 7 3 /ii#: Nojima-
Utsugi #:'®, 7'y +o—j: Blix 32, 7A 7t I: Wittenberg 32", K#EM: Wijs HBiZL »
THIE, 4/ ¥y Mk Scherer FIHiz & - THRE L.

L LYFy: KEEHH Fig. 1 CRLAL ST LTELALLET € | vk 0 @bhiiEL
3 Fv-CdCL g, 7+ b v HHBENSD 95% A5/ —AFEHEVOHEL Y F-CdCL Exré
¥, Ty CHEkEL 38.5¢ (BR) OL¥F-CdCL HrE, Z0OHDOE 200ml OAH
T~FNCIEE, B8O 0% =5 ) LB LIEBL TR CACL +5 2 & 17 [0, CdCl: 5%
WZBRELABAGHEI—~TAREBELBONLREY 150ml © 95% =y /) —VIZEBXEICRD
HEURRREEELEE, =5/ —ARERI7ALIF 70757 (15X180mm, 7L I ik
Merck 87 o= 75 7HDL D% 400°C, 2 BeEMEL L7 30g 2HAV-7z.) 21T\, BT 9%5%
x5 /)= 400ml (2T, BRIV —A2EELZ—FILIZER 700ml OF & b i
BA, ZOI—FNL, TP I HEHEKE VEL LERL Y F > 8.5 #1875,
DH#sER: P 3.94%, N 1.78%, 21> 14.53%, 7') twa~) 11.20%, 7L Fe F 0.01
%, R 109.4%, N/P 0.97, =9 > /N 0.97, ') 2o—~)L/P 0.96

v??z@ﬁ%&:v/%/29g2%&ﬁbmmb16g@F%@(¢mm1%3 R%ﬁ
130.8) 27, TOLOFELITMET ¥/ ~UBEIC L O EER, BERIYR, BEIESI
Fo LT & b VI L VIEETETIERE X OEET AR50 L Table 1 b:m?‘%%msrto

Table 1. Fractionation of the component acids of lecithin

Yield, % Neutr. no. Iodine no.
Mixed acids — 199.2 130.8
Solid acids 42.9 207.2 17.6
Lower unsatd. acids 22.8 195.4 116 8
Higher unsatd. acid 34.3 192.6 "280.7

(i) EMEmEE 90% x5/~ L X DEE ZoOREMHECYYYHRT 24V tuTn=—0
LSSV ERISXVIEHBY = bo 7o — e F 5 v RE, HEBPOFECLD) R~ -
zuaw 757 THREL Table 2 [T RTHRELE,

(i) (EERBMBIIOVTR—EE T F—= v ¥ LRBE L LAREIT - TEfigy §i R
BR—R—2u< } 75 72k Vg%, Table 2 (ZRTRERESBL, TLBRVEAFALRTNEL
HESWOHECLY Ay J — b THBRE KR E RSX 24U LHBRAREME - -7
< }7'5 7 THF Table 8 I RTRERLEL,

(iil) FETLMO—KE & VTERBARER——7a< 2757 (Table 2) &7\, %72
—%EHab6mwﬁﬁmﬁv£ﬁmLT%%%&WéM%bHmmmd%mwﬁwmvle
Mxy, Froxy, Rygry, ~FHxvBEVEHL Table 4 IIRTRELEL.
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Table 2. Ry value of 2,4-dinitrophenylhydrazides of
component acids of lecithin*

. . . . ., . | Arachi- .| Ligno-
Acids Lauric Myristic|Palmitic| Stearic dic Behenie ceric (7)
Saturated acids — 0.41 0.81 0.21 0.12 0.07 —
Hydrogenated acids from o _ _ .
lower unsatd. acids 0.31 0.21 0.12
Hydrogenated acids from o .
higher unsatd. acids 0.31 0.21 0.12 0.06 0.01
Standard 0.53 0.40 0.31 0.20 0.11 0.06 —
* Paper: Toyo No. 2, Moving phase: 90% MeOH-AcOH-tetralin (10:2:1),
Stationary phase: Tetralin, Development: Ascending at 30°C,
Detection: 0.5N KOH in ethanol.
Table 3. R, value of mercuric acetate complex of component
lawer unsaturated acids of lecithin*

Acids Zoomaric Oleie Eicosenoic Linoleic Linolenic
Sample 0.28 0.15 0.08 0.52 0.72
Standard 0.27 0.16 0.09 0.51 0.73

* Paper: Toyo No. 50., Moving and stationary phase are the same as Table 2.

Detection: 0.2% Diphenylearbazone in ethanol.
Table 4. Spectrophotometric analysis of component acids
of conjugated lipids (%)

Fatty acids from Hggi?' Pi’;gze' T;t:i:e' Trienoie | Dienoic M,'ff,‘{f' S:::&"
Higher unsatd. aids

of lecithin 13.2 9.6 5.7 1.2 4.6 — —
Mixed acids of

cephalin 10.0 10.0 2.3 4.4 8.6 50.3 14 .4
Mixed acids of

phosphatidic acid 1.4 1.3 0.6 0.5 1.9 81.5 12.8

I 757y KB Fig. 1 ZRTL35LTELALT 2 v ELAR L2 5 ) —
ATREE, 9B5% A ¥ — LT EHBLI Ay ) —AHHBREL Y 2—FABCE VB8ORS 7 7Y
YA 2.5g % 30ml Oz—F ALK, 160ml DI )~ THEAKEICE 1%, HRER
DIOYEE 30ml Dx—FLCERBEKEIZED, 21 5HBOLBY L R TRE EBE L 300
ml D7 IZEAK LB REN D, SO —FL, TP VICLOBEHYVELLERER
BMERROY 7 7Y v 0.5g w87,
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SFEER: P 3.99%, N 1.56%, £% /—A7 3~ 5.08%, &V > 2.56%, 7'Ykru—J
10.86%, 7AF e ¥ 0.00%, ik#FM 102.7, 1 /¥ v b +, N/P 0.90, 7'V +wa—iL/P
0.92 ‘ .
577V OBHR: ~7 Y 297mg PER{L LIGTRE (HFnME 198.5, I 108.8) 185 mg
w87, CORITEY L 7Y BETRENBEERED T 2TV IR BAR # &1 L Table 4 (Z7R
TREREE . o ‘
IIL. igpEME: WisH Fig. 1 10RT28< 95% A5/~ LKL Vi85 B iz x—F 1
1700ml, =% /— 170ml, 5% BEiEEF b U w7 2k5E0K 850ml LiR8s, T~ FLBYBATHT
BBt~ 7 AR EE L TEONBREYELEICZ~F A 250ml, X5/ —1 120ml, sk 300ml
BIUDRD 5% HBKBRLIRBLI~FLEELY, Kexy/~LEIXEIC 150m], 100ml
Dx— 7N THiH LJ:—;HLE%:%)& 20ml & THE&FE 150ml O 7 & + VIZFEA, By 7 7 ) rifE

| BEBISEREICYA L 7 & b EIIAORIEERIT 20% BB b ) v Ak E T T R, k=

LRI Na (& 2g) 29LBI S IORBE A5/ — A 100ml (2158, KBIHE AL W
bk, 20%H4L- ) 7 4 KW 3ml EIMAKECFELESRBEAY /—AT3MH, 7+t
Py 2 EMBELACHE 20ml O—-FUIIKE, SFEOT e M EMZBULRYLE, D
YER I B VR Z LAy 20ml D x~7 UZ i, BEOREMAKECRERLEL rkBy
B LAREAT £ Y 50ml i KEZHFELHUEL B R L0l TEH, ZoEE
/=N 10ml, GAKx—FN 90ml BERIZER, Vs BO¥MialEkeES -7 LB
RATW CRiigts 600ml oA=Ly / —VIEAL, ZORSEELZ 500ml = THELCH 20
ml ' 50% CdCl: KM E M2 KZIZHH B CdCl: H GER 1.6g) 2187z, ZOWEE /oo
Fbs 80ml B, FEOT ¥ ¥ EMAFEEER CICL 3 (ER 1.0g) #5/4, TObDE
Blzrzovkla30ml iZEBLT Yy £=T7HA s ) — LIRS, CACL 28k LcticAREDER
EIZBEO7 > =7 by, 10%AHAKEBEREL 7 oo s L AJE RS, BAER THE,
WBHIR#ZE, AR Na (262mg) #7187, ekt RE Table 5 [Z7RY,

Table 5. The analytical value of phosphatidic acid -Na

Calculated as
Found
(a) (b) (O]
P % 4.21 4.23 4.20 4.17
Glyeerol % 16.51 16.78 16.64 16.58
Iodine no. 93.2 127.2 126.5 125.1

Note: Values calculated in per cent for the following formulas.
8) OCi20He0s02PsNas with eleven double bonds (five linoleyl
radicals and one oleyl)
b) Formula (a)+1 molecule of H;O
¢) Formula (a)+2 molecule of H:O

(i) BIMO— -7 0w K7 7: #ig8 Na & Huennekens 5 OFBUIH . TR—s2
—zua<} 75 727\ Table 6 IZRTREEL B/,
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Table 6. Paper chromatography of phosphatidic acid*
;ﬂfs&}%g% Unsaturated®® maFt:gzl”’ Ag:;zo Choline?® | Ammonia .
R, 0.89—0.90 0.88—0.90 0.89—0.90 — — Nil
* Paper: Toyo No. 50, Moving phase: n-BuOH-AcOH-H:0 (8:1:1), o
Development: Ascending at 26°C
Phosphatidic acid-Na (15 9mg; 6.69 mg P)
Add 0.3g KOH carbonate free
-and disselve in 30ml of abs.
ethanol (2 hrs. at room temp.).
| , |
Supernatant and washings ‘ PPT
Add KOH to final Dissolve into abs.
concentration 3% methanol and then
at room temp. for add 20% BaCl; aq.
overnight
Allow to stand in
Acidify with H.S0, an ice box for
and then extract overnight and then
with ether centrifuge
| A t'I 1 P1|>T S | tant
Fatty acid quatic layer PPT upernatan
(90 mg) Dissolve in and washing
water
Fract. 1 Fract. 2 Fract. 3
(P 9.4%) P 78.1%) (P 9.6%)
Fig. 1. Hydrolysis of phosphatidic acid
[
(i) BBy RAEEY: HI8E Na 1589mg % Fig. 1 (R §TI& <HlbifT vt DL
BB L,
a) JEEAER: RUACAAREE Na oWdaitic X VEBISER (FFFM 196.7, R 104.7) 90 mg %18, .

IR 21T » 7ckE R % Table 4 1R,
b) KM b oskE: Fig. 1 (ZkT Fract. 1, Fract. 3 3D BOLOHBRLIA -,
A% ) =AM Ba 3K (Fract. 2) 42mg % 25ml OKIZEBLED 2ml &9 P #E8, &
HCEROEAKL Y / —VEMZLBERSE, 7/ —AELERE ISEROBKA Y /7 — LIz
BALVEL LRGSO, TORAEVESET Slmg OFH Ba B, £OIFEIL Table

TERTHEYITHS,

ERBE LURBRE

AT YOS TLBEOLYFY, 7 ) vEIUBIRREAML £ & L T OMRMERER & REt
LIcHER, Ly FrORpBlmEI YV XF 8, “LIF VR, R77 VYR, 77X VR, ~
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Table 7. Analysis of barium salt of fract. 3

Calculated as
Component Found
(4) ®B) ©)
Ba % 27.01 25.66 27.21 28.06
P % 12.40 11.57 12.28 12.66
Glycerol % 47.83 51.58 48.63 47.03

Values calculated in per cent for the following formulas.
(A) GCyHg0:5P:Ba (2-glycerophosphoric acid-1-glycerol)
(B) Ci1:Hz01sPsBazsg  (3-glycerophosphoric acid-1-glycerol)
(C) CysHsz02:P,Ba; (4-glycerophosphoric acid-1-glycerol)

N VRBEOHTIR, SV YE, FUAVE, AR VER, V/—-AK, VLV UBEDER
TR TL.5%, 77X F VB, {7VB, Far~IV o ryBEOEETHIIEYH 28.5% L 0
729, 47 7 Uit Phosphatidylethanolamine, Phosphatidylserine is & ¢° Inositolphospholipid
OREAWT L OBARIBER IS 14.4%, (BT 63.3%, SETHNE 22.3% LYVid
ZEMRHBAL T,

BISBOMASRIZ L VBSNI ) L oBBOK 80% ZF0ONHE L Y £ % % & 3-glycero-
phosphoric acid-1-glycerol # 5L T2bDEE % SN 58T Z OBIIEIE Pangborn 12k » TH
4 xh iz cardiolipin FH{M &8 2 H 2 HURITEEMARL Table 4 (ZRT & SRSz €E/ 25 L
VEBEIUSMBIZL s TEDHLN TS, LTI BOMOTEFEOFEET S LHPELNLT
cardiolipin & IZ#5 &R S P RBBDEE L HZ EDUHKS,

AEBEITIICY Y EAEBRER R L TS H A TRANEBRICHELRT 2 L L tB YD
FRICBEELH ONARTE MESHURRIOE HELET 2,

x 1
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