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Lipids of Salmonoid Fishes
IX. Conjugated lipids from heart of chum salmon, Oncorhynchus keta*
Koichi Zama**, Mutsuo HATANO** and Hisanao IGARASHI**

Abstract

Separation and fractionation of the individual phospholipids of salmon heart
were achieved by chromatographic means. Results of the detailed analysis of the
phospholipids thus obtained are presented in Table 2. The salmon heart was found
to contain mainly phosphatidylethanolamine, phosphatidylserine, phosphatidylcholine,
acetal lipids and sphingomyelin in the phospholipids.

Phosphatidylcholine was further purified by means of alumina column chromato-
graphy, and the fatty acid composition of this phosphatidylcholine estimated by
the methods of G.L.C. was as follows: Cig:0 2.8, Cis:o 0.5, Ciep 43.5, Ciae 3.2,
Cleu 9.7, Cls=2 2.3, Cle=8 0.5, C1s:1 20.0 C13:z 2.3, Czo:l 3.7, sz:l 6.4, and sz:e 5.1%.
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Ao Fig. 1 RTI& L THELAAE

#EREE Y (Lipild A) #tlo—XAZ a0 MoX DERL -, BBl o— X5k (What-
man cellulose powder, ashless grade) 210g (50x500 mm) #H B 7 ookl 4 2000 ml T
Pl L 7%, Lipid A 52g # 7 ookl sa-2% ) —-k (800: 200: 25) o 10% ¥k LT+
Ao~ 7 MIEE, SHIZFE—FEH 2500 ml THEH 21T 48.5g OB ERHE (Lipid B) #1187,
4 4 B (Mallinckrodt, 100 mesh, 7 o
<75 7H) 528g, +5 4 } 545 (John-Maniville) 284g % J < R&, EHEIRFH T 110°C, 24
BRVEMAL L 75 2 (GOX910mm) =%H, souoiisa-27/—A (1:1) 2000m]l, K\Tr o

Lipid B O 4B-tE5(A A5 LIARMI 57 4—:

Table 1. Properties of conjugated lipids before and after passage over cellulose column

Lipid A Lipid B
Phosphorus, % 4.36 3.80
Nitrogen, % 1.87 1.65
Choline, % 5.87 8.06
Amino acid (as serine), % 0.81 0.34
Amine (as ethanolamine), % 3.74 1.70
Sphingosine-N, % 0.28 0.27
Glycerol, % 9.20 16.01
Aldehyde (as stearal), % 0.13 0.19
Sugar (as galactose), % 0.21 0.16
 Inositol + +
Iodine no. (YASUDA’s method) 105.0 114.1
Yield P
(mg) (mg)
600 1 115
~—— Yield
------- Phosphorus
400 10
:
200 {5
L
0
100 200 ~ 300 400 500 Tube no.
[015]10 [« 20 —|—25 ——30——40—}—50—/—60—{—80—}—90—}—100—> % of MeOH
in CHCls

Fig. 1. Fractionation of conjugated lipids of heart on silicie acid-celite.
46 grams of conjugated lipid was chromatographed over

792 g of silicic acid-celite (2:1, w/w) column.
The eluate was collected in 25 ml fractions.
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ks 1500 ml CHesEdk 46g o Lipid B @ 10% ookl AimlEdEA, ook, 7
DUk L-2F ) =B, B AT ) — U TIEREBHY FUEHES 25 ml 5EYERL . B
BRIOME, BHRERS S CE0oRET Fig. 1 [TRTHEY ThHod,

Fig. 1 0#R, BOh BBy OHIRIX Table 2 iZRTHY Thb,

Table 2 DR L Y Fract. 8 12 & L T phosphatidylethanolamine 3 I (X phosphatidylserine,
Fract. 5 T phosphatidylcholine, phosphatidylethanolamine 3k OF phosphatidylserine DEEY

Table 2. Properties of fractions separated from conjugated lipids
by silicic acid-celite column

. ¥ 'Sphin-
Fract. Tube |Yield| P | N | (ho A0 aminelgosine G7e 219 |Sugar| Tnosi-| Tod.
no. no. @ | (%) | (%) (%) | (%) (%) (‘é{j) (%) | (%) (%) | tol no.
1 1-41 | 2.783 2.24) 1.08 1.79; 0.18 0.21 — | 6.13 0.05 0.18 ~— 63.4
2 42-59 | 2.227) 3.14) 1.37] 2.61] 0.29, 1.05) — |18.07 0.13 0.60] — 78.6
3 60-87 | 8.154| 8.03 1.64] 2.92 1.39 4.28 — |12.74, 0.21] 0.32] +# | 108.4
4 88-103| 2.706] 3.24 2.38 2.41] 1.44 5.49) — | 11.81 0.11] 0.46) + 115.4
5 |104-179! 9.193 4.72| 1.85 9.64| 1.00| 1.87 — |11.78 0.10 0.46 + 128.2
6 |180-289| 7.993 3.32 1.58 14.97 1.10/ 1.38) — |11.18 0.21 0.20] + 109.2
7 1290-349| 8.613| 3.42 3.74/ 8.94 4.40 1.53 1.18 10.27] 0.28| 0.71 -— 99.9
8 |[350-409| 3.397 3.44| 3.78 7.03 2.50/ 1.15 1.05 9.18 0.06| 0.84] — 97.2
9 [410-439 1.602] 3.26/ 3.79| 7.21 8.67 1.84] 1.07| 9.21 0.85 0.64 — 89.2
10 |440-600| 4.339| 8.84 3.39| 14.39 4.44| 1.73 1.17| 8.53 0.98 1.81 -~ 87.7
* The percentage of amino bases were calculated as in Table 1
Yield P
(mg) - ] (mg)
n
"
H —— Yield ,
300 ; \ Phosphorus 0.3
1
|
':
200 L i 0.2
100 } 0.1
O n
50 100 150 200 Tube no.
fe— 0 =} 5 | 10 | 20 —j— 80 —j—65.6* — % of MeOH in CHCl;

Fig. 2. Refractionation of Fraction 3.
.7 grams of Fraction 3 was chromatographed over 240 g
of silicic acid-celite column.
The eluate was collected in 20 ml fractions.
* Contained 4.7% water
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Table 3. Properties of subfraction separated from Fraction 3
silicic acid-celite column

Fract.| Tube | Yield | P N | Choline | A7k | Amine |Glycerol ﬁ;‘{fé Tod.
no. no. ® (%) (%) (%) (%) (%) (%) (%) Do.
81 | 1-100| 2.747] 0.40 | 1.16 | 0.49 | 0.37 | 058 | 12.21] 1.38 | 104.6
32 |101-125| 1.117| 2.59 | 1.82 | 0.39 | 1.18 | 3.01 | 11.90 | 1.22 | 108.4
3-3 |126-175, 1.459 | 3.60 | 1.73 | 0.68 | 1.26 | 3.87 | 10.92 | 1.47 | 116.8
84 [176-192| 0.282 | 3.75 | 2.11 | 1.01 | 1.82 | 5.76 | 10.78 | 0.73 | 102.5
3-5 [193-205| 0.183 | 4.29 | 1.66 | 0.91 | 1.70 | 6.81 | 11.44| 1.45 | 103.5
36 |206-230| 0.705 & 4.62 | 1.79 | 1.8 | 2.59 | 4.73 | 10.15| 0.96 | 101.8

Table 4. Properties of subfraction separated from Fraction 5
by silicie acid column

Fractl Tube | Yield ‘ Choline | AP0 | A mine |Glyeerol pade | Toa.

P N acid
no. no. ® (%) (%) (%) (%) (%) (%) (%) no.
5-1 1-22 0.463 | 1.68 0.99 0.24 0.51 0.86 11.62 | 0.05 92.9
5-2 | 23-35 3.8324 | 3.51 1.73 4.80 1.61 0.84 11.14 | 0.03 121.7
5-3 | 386-44 1.203 | 3.63 2.53 6.82 0.21 0.24 11.75 | 0.05 122.6
.54 | 45-81 2.271 | 4.08 2.36 9.70 0.01 1.25 11.03 | 0.02 98.5

Yield
(mg) (mg)
\ o :
300 | i — Yield 10.3
'; ‘\‘ ————— Phosphorus
WY K
i s
Y i
200 | A\ 5 {o.2
§ 1)
I ]
| :
i ]
; 3
¥
100 } \.': 0.1
0 'y

10 20 30 40 50 60 70 80 Tube no.
=0 — | — 5 —|e—— 20 —f—— 80 —|—— 65.6* — % of MeOH in CHCls

Fig. 3. Refractionationation of Fraction 5.

8.8 grams of Fraction 5 was chromatographed over 180 g of silicic

acid column.
The eluate wds collected in 20 ml fractions.
* Contained 4.7% water

— 180 —



19661 BEffis: ¥4« v 2EOBRE-S

LELZOLNBDT, Fract. 3 37 1 BeF 1 M A452412kY, 7 Fract. 5 3y 1 BAT412L D
By o< b 23R4, Fract. 6 (2123 & L T phosphatidyleholine iz 4> #& ¢ phosphatidylethanol-
amine 35X {' phosphatidylserine ZBEL T3 3DELELZHLNZDT, FLIFT AT LIZLEHE
rawt#i7o7t ! :

Fract. 3 O 1 B-E54 Mk 2BH/OT IS5 74— BELRBCERELY 1BR-2 7 A
F(2:1EEY) 240g 2 7 ookl L L EBITH T L (46X340mm) KB, £ 1000ml 07O
Fha-AF )~ (1:1), WT7 ookl LTHEL-% Fract. 3 0 Tg @ 10% 7owvkl
LEEWEEA, ZOThila, 700kl A-AF ) —LiEK, BBICAS )~ VTEHEITY, &
HEE 20 ml FESYER L 2ee T ORFOBHIAFRR, IWEES L OB Fig 2 ORT, JORRL
Y SENIE, FEYOMIRE Table 8 1 RTEY ThHb. . ;

Fract. 5 O/ ARk DBYAT TSI 41— #¥ )~ LTHik, BLTda04 FiehEe
BEEETHRET HERELHMEVEL LIBIZ 7 oo kil o THlE L7tk 110°C, 20 BeRfiEM kL
72 18 180g # 7 uuiki s 500ml (2R, &7 4 (BX616mm) (ZFHE, XHIL7waRl AL
250ml CEedEL7-%% Fract. 5 © 88g @ 20% J/ oo ) -

RN LBEEEA, 700RNL, 70OKLL- RS Table 6. f‘fatlzi:lﬁf g;gpmtmn
=N, Bz zaakla-28 ) —L-KTEHE i i

v, EHEE 20ml EFERLC. ORI Fig. 3 Cn:m

WRTEY Ch b, ZNOORBRL Y AENTTIE 14:0 2.8

By ORI Table 4 [ZRT, 15:0 0.5
Fract. 6 O 7 S F 2k 3BIAM/ 5T 1—: 16:0 - 43.5

400°C, 2REERTEMAL L= 7 A 3+ (Merck, 70 } 2 18:0 3.2

S7H) 118.4g & 95% =¥ / —/ 400ml (2R, 7
5 2. (20x332mm) 274, Fract. 6 o 7.4g % 95%

Total saturated acid 50.0

25— 296ml (ZPRL —EOKEICRLHHT B 16:1 B
B BOBERN T ATEAL, SHIC % T8/ —1 1‘;2 ii
800ml TEEHZ T\ 4.1g DR ¥ F ¥ 2B, 0 18:1 20.0
L ¥ F v oMk & & O IR BRI Table 5, Table 6 18:2 2.3
L ERT 20:1 3.7
Table 5. Properties of lecithin 22:1 6.4
P, % 3.67| N/P* 1.03 22:6 5.1
N, % 1.72 Glycerol/P* 1.02 Total unsaturated acid 50.0
Choline, 7 14.28 Choline/P* 0.99 The condition of G.L.C. same as
Glyecerol, % 11.18 Iod. no. 114.8 in preceeding report®.
Aldehyde, % 0.47

* Molar ratio

£ 5"

P LBE0ESRAET Y REEIRE Lipid A) 2elo—X 7424 DR P IT - 7oA
Table 1 \7557 L 51m Z DEIRZ L - T 12% OB X TEEN, 7240 4% OEIBRITHZ
EMRBEDBNTe BESNAEEROBRIOELDOIFEMEROT 3 /BLT7 I VIZHETId0L
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#2515, _

M LTHBLhHEIREESY Lipid B) 3567 1B 1 M 774X Y 0EET 120,
Table 2 OAEFE L ¥ Fract. 1 (IZFERBROBAEL TVAI L, BN 0uRL LBEDR
WEFICHEIHT 2 Fract. 2 (R FOSFRRL VATRY 7Y o RROBFE EEEN S,

73 B Fract. 3, 4 icE X LTHHFL, 2V YEEKIZE L LT Freet. b SISGIHHT
%, Livd Fraet. 6 iZiz L ¥ F UHARCBEH L T34, Fract. 7 LRI ERERHITRA7 4 ¥
Ty VEHELAL I AL THBEOARLT Y Y, BAPALLTHELTVBEDTRAT7 4 ¥
FIxY UEBLUEBROFELHELNTH D,

Bk Table 2 OREEL Y Fract. 3 RXELLT7 2 /HREOBEY THHOTALITTY 1B~
S4 VAT, T3 VEARREISIVT I BREOESYWTHS Fract. b 27 1B
I 3BT R RALNIASOBEIZFNFh Table 8 51 U 410RT & 51ty L dREFL
BEVES, BT I BREOSTICOVWTRASERRN A ET AREEEL LD, EHITIY ¥
BWIEEY ERFE LTS Fract. 6 ¥ 7L I+ 75 4KEHBI7u< b2F5281CX Y Table 5.
CRTE SMBITRBISL YV F VR BAZ N TE, 1T ONRITMAR (Table 6) 27Tk 5
CEIFIIR & FREFIMRAS 50:50 NREIETEHth, BAME L TX VI F VB (8.5%) %<&
N, Feafge LTIzt L4 VR (20.0%), F22 B (6.4%) 3LV Fay~3yz > 6.1%)
BELEENTVE; SOZLIZIV T & b Y AHERERERT 2 BHBHR L XE PO ELRT
ZEn@EHLhi, ‘

HEHZEC Y D AR LB - AR SR EARE SRS e REAERLEKENE
BHHRE) RUORHEOHRIEL{BHOBEYERT 5,

X [

D EME— (1963), 4z 13, 181-185.
2) BRHZE— - FEERE - THHAN (1966). A3 17, 123-126.
9) EWE— - FEEAS - mHEAN (1964). Kt 14, 236-242.
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