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Lipids of Salmonoid Fishes

VII. Cephalin from liver of salmon, Oncorhynchus masou*
Koichi Zama, Mutsuo HATANO and Hisanao IGARASHI

Abstract

The cephalin fraction obtained from liver of salmon, Oncorhynchus masou,
mainly consisted of phosphatidylethanolamine, phosphatidylserine and inositol-
phospholipids. In addition to those constituents, small amounts of contaminants,
such as phosphatidylcholine, sphingolipids and acetal lipids were detected.

This cephalin fraction was fractionated into eight fractions by means of
silicic acid-celite (2:1, w/w) column chromatography, and the analytical results
obtained are shown in Table 3.

Furthermore, the purification of the aminophospholipid fraction, obtained by
means of silicic acid-celite column chromatography, was dinitrophenylated and
then rechromatographed on silicic acid-celite column.

The results obtained are shown in Table 5.
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Minced liver (18. 19kg)

Extract with 3 vols. of acetone (6 times)

I 1
Residue (4.55kg) Acetone extract

Dissolve in eq. vol. of ether

Extract with 3 vols. of
ract with 3 vols. o and then pour into 10 vols.

95% ethanol (3 times)

of acetone.
Res'idue Ethano! extract Acetone Eltone
T insoluble soluble
Extract with 3 vols.
of ether (5 times)
Eilﬂ Ether exract
Extract with hot Crude Phospholipid
95% ethanol (391g)
I v |Disselve in 5 volsl of
Residue ?;‘r:;m) CHCl ;-MeOH(2:1) and then
{Discand) treat by Folch's washing (3 times)
CHCl 3-layer
Dissolve in 10 vols. of
CHC!, -MeOH (2:1) and Evaporate in vacuo and
then treat by Folch's then treat with acetone
washing
] 1)
PPT (280g) Acetone soluble
| Sphingolipid Dissolve in 4 vols. of }
(58) 98% ethanol stand at Acetone-soluble
-25TC (5 times) Lipid
f 1
Ethanol soluble

Ethanol insoluble

'

Subject to purification
of Lecithin

Dissolve in eq. vol. of ether
and stand in a refrigerator for
overnight

These procedures
are repeated for

. Cephalin fraction
3 times -

Pour into 10 vols.
of acetone

]
Cephalin Supernatant

Fig. 1. Preparation of eephalin from salmon liver
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Table 1. Properties of liver cephalin

P | 8.19% | Sphingosine-N | 0.22% | Iod. no. 98.2
N 1.65% | Aldehyde 0.82% | N/P 1.14
Serine 3.24% | Sugar 0.84% | Glycerol/P 1.02
Ethanolamine | 4.69% || Glycerol 9.63%
Choline 1.90% | Inositol +

77U OBREE: 77 ) bg PEEEY 2N-KOH-T 5 ) — L3 s 2 RRERRR, R
i 208.8, MM 127.7 OEESIRIHER 3.2 2187z, ¥ DO—% & Y Herb-Riemenschneider %'V
2k T 21% KOH-F L v 7Y 2— 4T 180°C, 16 sy i@ kL, 2025 /J —~ AL BEKD
374, 346, 315, 268 ¥ 1 * 233my (2317 B LA E €, Hammond—Lundberg OF'#iZ &
STHELLRER, 777 ) v ERRIEBER TR 29.2%, €/ 2F L VB 48.4%, Y=
VR 2.1%, PV B 0.T%, T M 6.0%, RVI T 9.5%, ~FH B 4.1% &
DBz, $REEHBO—HE &Y Marinetti &' D FHIZHE HERIRITEE & EHEENIRES L
7oRER Table 2 IZRTZES, SV IVE, IVRFVEE, SAIFVE, RFTUVER, T
Y VEE LU Cu, Crsy Coo PETHIMBOBFET S 2D, £7r Cu, Cu OTHIBOELEE
R L7

Y77V D51 B—E25M b BFL08° Y57 49— 18 (Mallinckrodt, 100 mesh 7
a<w 757 4+ —f) 200g, &5 1 }-545 (Johns-Maniville) 100g » X <E&L N: M@ T 110°C,
24 BRREMEML L, #7754 (80X830mm) IZFHE, 7+ b+ 650ml, R\ ~TZuookilsa 400 mlT
o2, 100ml 7 ook A LB L2 5g D7 7 UV REA, BiZZuufilh, 7 ookl s-
A5/ —NBKR, BRIZA S ) ~A-T— T VRBETHEH TSV, BHEIEE 20ml 58807, Al
BRIOME, BHBEBS LU P 8T Fig. 2 iZRTHI TH S,

Fig. 2 O#ER T V2 HE ST Fract. A (No. 1~No. 38), Fract. B (No. 39~No. 53), Fract.

Table 2. Paper chromatography of the component fatty acid
of liver cephalin (Rr values)

Fatty acid Standard Cephalin Fatty acid Standard Cephalin
Lauric 0.47 — C,4 unsatd. 0.54 0.54
Myristie 0.36 0.36 Cys unsatd. 0.46 0.46
Palmitic 0.26 0.28 Cis unsatd. 0.37 0.36
Stearic 0.17 0.16 Cso unsatd. 0.28 0.28
Arachidic 0.08 0.07 Csz unsatd. 0.16 0.16
sz or Cz4 . 0.00 + Cz4 unsatd. 0.00 +

Paper chromatography was carried out as follows: Toyd No. 51 paper which saturated
with 10% of paraffin in benzene solution, was used with the solvent system AcOH-H:O
(9:1, v/v) which saturated with paraffin with ascending front chromatography. (at 23°C,
20 hrs.)

Reagent A. 0.01% Rhodamine 6 G aq. solution
Reagent B. 1% KMnO, aq. solution.
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C (No. 54~No. 88), Fract. D (No. 89~No. 136), Fract. E (No. 137~No. 156), Fract. F
(No. 157~No. 174), Fract. G (No. 175~No. 199) 33 17" Fract. H (No. 200~285) ® 8 @4y
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Fig. 2. Fractionation of salmon llver cephalin by Slll(:lc acid-celite
Five grams of caphalin was chromatographed over 300g of
gilicis acid-celite (2:1, w/w) column.
The eluate was collected in 20ml fractions.

Table 8. Properties of fractions separated from liver cephalin by
silicie acid-celite column chromatography

(%)
Amino acid
(as serine)

(%>

(%)

D)

Sphingosine-N

(%)
Aldehyde

(%)

Iod. no.

Ethanolamine
Choline

P (%)
R
Glycerol
(%)

0.17 | 78.8
54.9
0.32 | 4.2

147.9 | 8.20 | 1.00 (10.11 | 0.59 | 0.06 | 0.55 | 1.53
751.3 | 3.24 | 1.29 10.17 | 2.48 | 2.50 | 0.99 | 0.65
3.20 1 1.89 | 9.94 | 5.86 | 2.38 | 1.73 | 0.29
273.5 | 3.18 | 1.96 | 9.95 | 5.91 | 2.76 | 1.57 | 0.46 0.28 (105.7
1132.6 | 3.47 | 1.75 (10.36 | 5.44 | 1.27 | 1.86 | 0.38 0.26 112.6
572.8 | 8.76 | 1.45 | 9.91 | 3.48 | 0.92 | 8.00 | 0.60 | 0.12 | 0.31 114.8
524.9 | 3.82 | 1.57 | 9.32 | 1.11 | 3.25 | 4.92 | 0.92 | 0.31 | 0.46 [102.1
742.0 | 3.83 | 2.19 | 8.79 | 0.88 | 3.58 | 5.84 | 1.20 | 0.72 | 0.21 | B6.4
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KL 7o BEFOFHRERE Table 3 ITRTHEY THD, T-FESS 20 {£8%D 6N-HCL &
HEH, 100°C, 12 BEMMAS R LA BYIC OV TR L7 3 /RSP FhBh—i—2 T
v} 757 4 —n L V%L Table 4 CRTRERL B,

DNP-7 3 /#%BE%: Fract. B 874.4mg » 7 uoki 2 10ml 238, 7% DNFB-95% =z ¥

Table 4. Paper chromatography of hydrolyse product of cephalin

Fract. Aminobage* Gsil:‘oc:io;ﬁ*?f
Ethanol- . s un- un- un- .
Ce- | _amine | Serine \Threonine |iopsineg | identified | identified (%alagtg‘;g (1{“03‘"1"(})
P (Rr 0.33) ((Rr 0.17) [(Rr 0.21) |((Rr 0.61) [((Rr 0.48) {(Rr 0.11) |“'*F *- F U
A Ethanol- Ser. Gal.
amine
B Ethanol- Ser. Gal.
amine
C Ethanol- Ser. Inosit.
amine
D Ethanol- Ser. Inosit.
amine
E Ethanol- Thr. Gal.
amine
F Ethanol- Thr. un- Gal.
amine identified
G Ethanol- Thr. un- Gal.
amine identified
H Ethanol- Thr. un- Gal.
amine identified

Paper chromatography was carried out as follows:
* Toyo No. 50 paper was used with the solvent system n-BuOH-AcOH -H;0 (4:1:5)
with ascending front chromatography (at 25°C, 20 hrs.).
Reagent 0.1% Ninhydrin in acetone solution.
** Toyd No. 50 paper was used with the solvent system n-BuOH-EtOH -H.0
(4.0:1.1:1.9) with ascending front chromatography

Reagent A. AgNO;-acetone solution;

Reagent B. Ethanolic NaOH solution

Table 5. DNP-aminophospholipids separated by silicie
acid-celite ehromsatography

Eluent Eluting fract. : .

CHCls:MeOH, ml| (Yield, mg)  DNP-aminobase Fatty acid

10 0 100

9 1 100 ||

Fract, B, g ine | Pal., Ste., Arach., Beh (7).,

4 1 100 |[Qos.dy | DNP-Ethanolamine | ¢ "onaid ) Cy, umsatd.
T8 100

3.2 100

11 100 |ipget B, | DNP-Ethanolamine,| Pal., Ste., Arach.,

2 8 100 !{(183.3) DNP-Serine C;s unsatd.

3 7 100 ‘
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J — L (1.5mMol.), 5% NaHCOs k%% 8ml ¥z, =il 24 RAHEE L RKiGX¢/20%, &
HCl tBfte LoouklaEi ey, KEZSHIZZ7 ookl o Thill, 2700kl aBiél
9% ) ~L, KCIERHH HBREEFLEE, 410.8mg © DNP-7 § / HIBRbB7,

DNP-7 = /$ilEROr 1 -S54 bhSasa= b /57— BiZ O LTERILLA-Y
1 B-%5 4+ 24g #5524 (20x190mm) (ZFHE, 7+ > 100ml, 7w okl s 60ml TrhiE
Lictk, 7oohils Tml (258 L7 850mg @ DNP-7 3 J#IBKEEEA, ZJuukils, 7o
oRh -2 ) — VB CTIEKRIEAH 21770y, Fract. By, B: DE 4y 2187, FE4%E 10 {£0 6N-
HCl &#%& % 100°C, 8 BRfiimkafELE 57 DNP-7 3 /8L E i % 2 Marinetti 5% O#
B TR—N—~7 0= 7537 4 —IiZE > THEL, Table 5 IZRTHEELE,

* =

BRSHEHIZL > THBLNLY 7 72 ) VBT Table 1 iZR422<, a)y, 74 vy v
JUEEEL, ZNHOBERIYZDOY 7 » ) E4ZIE Phosphatidyleholine, Sphingomyelin, ¥
BREOGBEL TW2Z e HREINLIN, ThALOHREBIIBERIEOARIZL » TREIIKRETS
ZERREEEZHND, BEIBHBOSHEIL Cu 705 Cu BIZE LA TIIV 225, Co BITESHL
Sphingomyelin 3 JUOBEREMED R 7 1+ Y TIRECHXTHLDLE2 N3,

TAB-€FA VT8 VTT 4~ L VFELCES O HTRERIE Table 8 (ZRL 7248
ZOFRER L VA B L Fract. A IBHEND L, N/P EALBH N THED, $/1227 1T V-N,
BOR L VA TEIEER X U3IEEE7: L 4% Phosphatidylethanolamine, Phosphatidylcholine (ZiE A
LTHEHENDDEE L HNRD, Fract. B |3 N/P {#i2% A Tiddh %5t Phosphatidylethanola-
mine ¥ kX Phosphatidylserine #3E TE+DOFyHIZH 2:1 TanizbBEO ) Y IREE L OER
BEHBEL T3, Fracs. C (X Phosphatidylethanolamine ¥ : ¥ Phosphatidylserine #3& L
TORET IR 41 THIHAIATRINCA /¥ o POBRHEINAZE LV A /Y P ~ARBR, oH
BE0a) YIREDPBAZINTBI L, ¥7: Fract. D 2+ 0O EHMH, 9H#ERE LY Fract. C
D tailing L7:dD&E2 Hh3, Fract. F 1) HiZ+0o¥ s LUk sBmL VEET S L
fiTir Phosphatidylethanolamine #s ;7 Phosphatidylthreonine, =" Y8R L BIREDPEESY T
HHEREFORTHRIBERIZLVELENBOHOLND,

75— LIBRIIERIDE>THHEL TR, ZOBZLTFHY 77 UV vBESESFIL, &5
T iB-EZ 4 b A7 02 b 57 4 — kTR THEADIRE ¢ BBET I LITRBER LS
IZEZ BB,

%517 Fract. B % DNP {tL DNP-7 : /R E+ 5 18- 51V 15470 = 057 4~
ZEORE L, FOMASEREENE LT DNP-2¥ /) — A7 3 v OHESHsEiye DNP-xy )
7B IUDNP-+ ) Y2 EUENIOE LTz, FEBRT2REEI S LIFVE, R77Y
Y, TI7XY VBB LD Cs, Cis TR, BEBT A LIFVER, RTT7TIVVR, TIXFV VBB
LU Cis THEFIR L Ve T L 2RDI,

e ]

2 RAHEBASBRIGERCLIV 7 » ) VEFER, S5 A B- 5 AT L7057
1 ~iZL V77> ) VOBRERBEA. TOFEILIVBLAZY /LT Yy, Y VIZED
BoxE5IZ DNP kLY 18-S 14547 a= 75 7 4 —iZ & Y DNP-phosphatidyl-
ethanolamine #4y3 L 7=, ‘
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