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Lipids of Alaska pollack (Theragra chalcogramma)

Koz6 Takama*, Koichi Zama* and Hisanao IGARASHI*

Abstract

The contents of lipids and its properties obtained from the pollack flesh were
studied. i

Acetone-soluble lipids were chromatographed on silicic acid column, and lecithin
and cephalin were separated by ethanol treating.

Purification of the lecithin was carried out by means of the DEAE-cellulose
column chromatographic technique.

Separation and isolation of the phosphatidyl-serine and -ethanolamine were
archieved by ammonium-silicate column chromatography.

Fatty acid compositions of these lipids were analyzed by gas-liquid chromato-
graphy.

Results of the detailed analysis of the lipid classes thus obtained are presented.
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EB7r 1B L7 0% EiToTz. 4 1B Mallinckrodt 3 (analytical reagent, 100 mesh)
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Alagka pollack minced flesh (2 kg)
6 vol. Me;CO (x4)

| !
Me:CO extr. Residue
Cone. CHCl;-MeOH (2:1)
£t.0- 6 vol. (X2)
! 1 l 4
H;0 layer Et:0 layer C-M layer Residue
: ‘ Cone. ‘ Conc.
Totalllipid
18.92 ¢
Me,CO (8 vol.)
in ice box
S L
Acetone sol. lipid Conjugated lipid
lPetr ether lFolch’s washing
15 23 g 2.25¢g

Fig: 1. Extractlon and fractlonatlon of lipids
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‘Table 1. Properties of acetone soluble lipid

n¥ 1.4956
Acid no. 8.8
Sap. no. 172.3
Iod. mo. 193.3
Unsaponifiable matter (USM) 14.70%
Sterol in USM 78.78%

HxhaNRru< b E CEHEERXFo L&
(Fr. E) ZIE@ L, 757 o< EERdD Rz

Ahz & Fr. B(RFu—LxA7L) DIEMN

BRIZI TR EAEREN, B o<}
77 ambb b)Y Y FORERBHLA

A5 Y Y SHRORE

Table 2. Content of each fractions eluted from
gilicic acid eolumn :

Yield %

Fr. Eluants (mainly)
A Hydrocarbons 81mg 2.5
B  Sterolesters 594 - 18.1
C  Triglycerides ’ F 605, - 18.4
D  Di-, Monoglycerides ~~ 96 2.9
Free gterol . - : “4m o
E . Free sterol 303} .'11.
F  Freesterol .. . 59J %
Free fatty acids 125+ -
G  Phospholipids 964 -~ 29.4
Total 2.831g 86.3

Fro %7 Fr. G 0 vIREES 29.4% % &0, 2IBROT € b yARRRLCTbh TR, B
AY VIRESEZRT 5 L AEBRRET 60% A7 & b AIEEIRREIC L ofaabfbn'cvé;t

4275 %,

BRI D 7 2 2 0 < b HF 0SB Table 3 (ZRTEV &7 € b Y AEHIBE L L TiZ Cs:o,

X20mg

6%E 10%E

PE Petr. ether (b.p30"—70°C), E:Et,0,
M:MeOH, A :AcOH,W:H;0

PE in PE in PE

10

E M-A-W(8:1:1)—]

<]

ra) .
\9 $ %

»

1 L

Sample 3.28g in 30ml of Petr.
ether (h p.30"—70°C ).

Silicic acid 120g ( column :28<420mum)
The eluate was collected in 20mi
fractions.

E F

I A ] 1

o 10 20 30

50 60 70 80

Tﬁbe No.
Fig. 2. - Fractionation of the acetone soluble lipid on silicic acid column
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Table 3. Fatty acid composition of each fraction
Cn:m Total SE TG FFA Ph-L -
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Fig. 3. Th)ml?la?yerc chogomat?oégam Total: Total aceton sol. lipid, SE Sterolester, TG

of each fraction eluted from Triglyceride, FFA: Free fatty acid, Ph-L: Phos-

ot
=S

silicic acid eolumn pholipid
X20mg
C:CHCl3,E :EtOH,W :H20, TEA ! Triethylamine
. C—E—W—TEA
—E (201) (3:10:4°1)
L A><B C D E
10+
Sample 793.60mg
Colump 16X210mm P|%
: --=400--—-
—==300--- -H---
i 1.1 I
"""""" ----2,00 - --
~=m L fi0=5=
I
0 1 1 L
15 20 25 30 Tube No..

Fig. 4. DEAE-cellulose column chromatography of lecithin fraction
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Table 4. Fatty acid composition of lecithin,
phosphatidylethanolamine and phos-

phatidylserine
Cn:m Lec Ph-E Ph-S
14:0 2.7 1.8 3.0
15:0 0.8 tr tr
16:0 40.4 47.2 53.0
16:1 tr tr tr
16:2, 17:0 1.9 1.8 tr
16:3, 17:1 tr tr —
18:0 7.6 13.6 13.6
18:1 27.6 28.5 27.3
18:2 1.7 1.0 3.0
20:1 6.2 6.1 tr
20:2 tr — —
20:4 tr tr tr
22:1 4.1 — —
22:5 4.5 — —
22:6 2.6 — —
Developing solvent: CHCl;-MeOH-AcOH-
H,0 (25:15:4:2)
Fig. 5. Thin-layer chromatogram of each
fraction cluted from DEAE-cellulose
column
X20mg
C:CHCI3.M:MeOH
5 C—M (4:1) —M—
A —B C - D—
4 L
3r Sample 284.01mg
Silicic acid 25g
2 =
1 -
_— 1 " )

0 5 10 15 20 25 30 Tube No.

Fig. 6. Fractionation of phosphatidylethanolamine and phosphatidylserine
on ammonium-silicate column
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Ci8:1, Ca2:15 RO* Coz:i6 A% 12~20% % 5%, MARIC B USRMEDDIERLS . FRBOD
5%, Cis:0, Cis:1 &:xin—11«:.:(9‘-11/&1#521,1\4\64)@&:EB;EL;. Co2:1, C2:6 X PUT ) &
Y PR VIREICHEL T2 DA%, '

)UK FOLCH mikk, Bbhi-Y VIEK 2.25g »d 1.90g DL Y F 25, 0.29g D4
7 7Y e B,

LY FY DEAE-tLu—XA5a7u< DR, 793.60mg 20 350.40mg DL ¥ F 318
7o Fig. 4, 5 1Z5RsNh 5 Fr.B i3 P=3.36%, N=1.37%, N/P=0.9 »R_L@Bru< |77 A
HOLEML Y F Y THBHT LRHERLL,

27U RANL-TF ) —L-K-F Y ZFALT T (4:10:4:1) 12 25EHFD Fr.D (B 326 mg)
X P EEAETA=Ye P VIBHMRET T IV BRETHAZ L ADT. KT 7/ —~ASED
gz, WLV DrT7 2 U VEBRBALKLDIDOTHA S, i

Ph-E B Ph-S 284.01mg D47 » ) ¥y Bg DTV E=T L - ¥ 18I T 2zt L Fig..
6, IWRTBCZTORAL - A7)~ (DL 5T 180.56mg © PhE &, A5/ -0
W&u;qr7ommg@Pbs2ﬁmuﬁganvrrﬁmunﬁ,:nagﬁcﬁmiy/—»
& VP UKR Ph-E 111.85 mg, H$# Ph-S 54.62mg %187,

Table 4 iZL ¥ 5, Ph-E, RU* Ph-8 0 RRETERAR % 7R L 724 Ci6:0, Ci8:1 & £ #h 40-50%,
28% &4 LRI ER/L T BT LIREEML TV 34, LY Cis:0, C20:1, Cozal,s, 6.
n4&H Ph-E, Ph-S izl L&\ o Ph-E KX Ph-S (2 Co, C22 oTﬁE*ﬂﬂEﬂﬁ&&iitAtﬁ:ﬁt‘
¥, b5z Ph-E 51 Co:1 & 6% BT HDALT, HIBTT & b WD THEML 7R E R L T
%,

27 b9 5T BRI 1% GECIRRE ST B, 03 bOEHEET )7 €Y FRKL
Y Fvizhie ) OBETRENIEHRY &5, o TIhD RN 2y v & SERHIC ST
BEIOLDIZEX DBBRLL IS RRE~OBE IS ehd X ZERLERICAL 2D 0 LEZD.
h, TNBIEDOWTIESHOBKREGRELEbN 3,

] #

1) 2 757 BAEOREMBRE IR OWTREL -,
2) Ry rUSIHRIL 0.95% ORELERL, TOK 60% 57+ AIEHIBE Th -7,
8) YUY FROLVY F ridnk) OBERefilame SR L TxsY, %nbma’?ﬁ*w

HEECCRRECARE BB 52 2BR L 3 L& FHL A,

X 3
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