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Summary

Three kinds of phospholipids were isolated from Susabinori, Porphyra yezoensis and
identified as phosphatidylcholine, phosphatidylethanolamine and phosphatidylglycerol.

The major fatty acids of the phosphatidylcholine and phosphatidylethanolamine were
Cig.3, Cao.s and Cog6 and those of the phosphatidylglycerol were Cigy, Cigg, Ciga, Coo.3 and
022:6'

In both phosphatidylcholine and phosphatidylethanolamine, the fatty acids associated
with the g-carbon contained, in terms of percentage composition, more than 959, of
unsaturated fatty acids, while the fatty acids associated with the a-carbon contained only
309, of saturated fatty acids.
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Fig. 1. Thin-layer chromatogram of phospholipids obtained from laver.

1: authentic PE  2: PE fraction of laver 3: authentic PC
4: PC fraction of laver 5: PG fraction of laver

Solvent: chloroform-methanol-water (65: 25: 4)

Detection reagent: Dittmer reagent

Plate: silica gel G
black spots: blue color was developed
white spots: no blue color was developed

AT, FhFh Rf {4878 - T, Dittmer R CHBICRBTI/RS &, FHCHRB
LEWRS EMEENTOE., WHEORMSEREET 3720, ZREhOmWS Z & RsE TLC
BT - CTHNT 5 REEORSENELY, Junkint 22— (1:1) THRHELT,
S OB AR, TR, ZRGETLC T12o0AR y F OAERLE.

W, ERFE)THLNERBRBEKICOWTZRIG TLC 1778 - iR T/, Dittmer 3
WTHEBIROTIWUELT I o0 Ry F DI 2~3 2 DARYIMAHRA Xy BRI
B, BHEIKONTORFRITE DD - 7.

2) &ZkUERD TLC

PC,PE £ X 8 PG ® TLC 24T\ 7L —F EDORF oy FKDONWTOY YEBERFLIUT Y/
B DEWZITIL -T2,

PCxLUPEWR, =>r ¥y ML Dittmer RECENENFEEL, PG R=rery v
B2tk ¢, Dittmer BEICL - TOAFEA LK.

%7, PC 5408 PE Ox ¥y } OfEd, TNZhOEREDOENE L —H L. 5 PG
DA Ry FAERED R Y L1 —F U7k,

3) PG o3 v REEL—s 0T O— TEREY

PG OB E s snkvaltEM L, 2%BavERT 2 / —AMBEEMATERL, 25
C—RHRE L. 10 DWHEHBAKE» P v 2 E2MATREZLY, Chik7Znz b u—7BR



26 PR FRFAM 440 %5 (1976)

IO ZN 2 T 100°C 304 MME Uic, %k, 1/2 887 A REEML THRAEITRIGERY O
MR 2 2 7 b v SE Uz,

570nm ORINERT T b Od D PG O EEF L THWBZ Ldtbh o2

4) IRBEZ~H L

PC,PE X1t PG @ IR BT A <7 + v % Fig. 2 1K Lz,

4000 3000 2000 1500 1000 500
(em™)
Fig. 2. Infrared spectra of purified PC, PE and PG of laver.
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Fig. 3. NMR spectrum of purified PC of laver.
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Fig. 4. NMR spectra of purified PE of laver.
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Fig. 5. NMR spectra of purified PG of laver,

Table 1. Assignment of NMR signals to proton of PC, PE and PG. (0 ppm).

Proton PE PC PG
CH, 0.89 0.88 0.88
CH, 1.24 1.24 1.24
CH,CH 1.96 1.96 1.96
CH,CO 2.20 2.20 2.24
=CH-CH;-CH== 2.74 2.74 —
CH=CH 5.34 5.34 5.24
CH,NH, 3.54 — —
CH,N(CHj), — 3.92 —
N(CHy), — 3.38 —
CH,0CO 4.00 3.72 3.52
CH,OPO 4.20 4.36 4.15
CHOCO 5.20 5.20 4.98

HFNMR 2=7 D2 — v BFELY OFh LIGIT—5 L.

6) sRAKYN—E ACLIBENE

PCRIUPE DFAFRY N~ ALk BWmENMRLERW O TLC % Fig. 6 iTR L.
C DEERSFT PE BRMREIRIGRE L Y VR 27 > F O vz 2 ) —v 7 3 vREL, PC

ok



B - A i QIR IR AT DT 29
Q (=]
@ [
é )
0
1 2 3 4
Fig. 6. Thin-layer chromatogram of hydrolysates of PC and PE with
phospholipase A.
1: PE of laver 2: hydrolysate of PE of laver
3: PC of laver 4: hydrolysate of PC of laver
Solvent: chloroform-methanol-water (65: 25: 4)
Detection reagent: iodine vapor
Plate: silica gel G
Table 2. Fatty acid composition of three Table 3. Distribution of fatty acids at a- and
kinds of phospholipids of laver. (%) B-carbon of glycerol in PC and PE.
F.A. PC PE PG PC (%) PE (%)
Cig:o 4.6 6.5 12.2 F.A. a B a B
Cie:1 3.2 2.9 4.6 Cie:o 9.8 0.4 10.6 3.4
Ciao 9.7 9.6 21.2 Cisy 7.1 - 6.3 trace
Cia:z 9.8 9.2 21.4 Cisio 21.5 e 20.0 1.2
Cis:s 11.3 13.3 7.4 Cis:2 20.6 1.1 19.1 1.3
Cqo:1 9.5 7.9 5.2 Cis:s 16.1 8.1 19.1 9.2
Coo:s 15.8 15.0 11.2 Cagoq 7.2 12.4 5.1 11.1
Cyo:a 7.0 4.7 1.1 Cap:z 8.7 23.8 9.7 21.2
Caay 3.7 2.2 - Cap:t 3.2 111 trace 9.3
Cas:g 20.7 22.3 10.8 Cageq — 7.4 — 4.3
(G779 6.4 35.6 7.6 37.8
Satu. F.A. 31.3 0.4 30.6 4.6
Unsatu. F.A.| 68.7 99.6 69.4 95.4




30 BERAFMREAR H405 (1976)

BRIER & )RR 7y FYa ) vEEL, U YV RARY ©F ORER IR & B 0.

Yok RA2#4 LT, PC % phosphatidylcholine, PE 14 phosphatidylethanolamine, PG I3
phosphatidylglycerol & FsgX iz,

7 RZERYE R ORI

PC, PE £ & Uf PG OB GLC ic & » THE I Nz, #5H% Table 2 KR Uik,

3D k2R Y PO EHEHEEI 20T, PC 405 PE IS eL Ui AR L,
Cigs, Copz LU Copig BiZ oz, THICH LT PG IR PC L8 PE LR - -HKIL
R L ‘Cisos Cisor Cigay Cooz 1 & U8 Conig 5E 3 - 72

27 PC & PE @ a fil B MiDIENEEM A% Table 3 itk L7z,

o MRFBOIRITEMED, BAEHBRBH0LBELEDT I, TRIEH LT 8 MEED Th
s flg i 2952 Ll L2 LT,

i =

AYE VL IWOFAKY) CFRSIN, TNOEFR 7 s FIONAY Y, KA T 5 F
VN )= NTIVEIERAZ > F VT ) k- EREI N,

RAZ 7 FINAY LR FRAT s F IV LR ) T 3y OFER BRIEHEST, Cas,
Coug LU Cpg THY, = FFR7 7 F VA7) o —aDEIE, Ceo Ciso Cigz Cus b
LU Copg THoTr.

RATZ 3 FINAYVBRIVERRT s FONTE ) =T I VCERINT, B NREOISI RN
BRERERAIERABE U LEELED TR, —F, o MREOE NG, BEUISH®R LT 5130
BT ERh -T2,

X i3

D BRI, A B ARNESMEEE 16, 406 (1975).

2) A B, AN : KR, No.39, 75 (1975).

3) A B, HUARRIT : ERMES, No. 40, 11 (1976).

4) WFHERTTEREL : BHME FE - BiER - B, p. 86 (1967) 7M.

5) FHEITRES : i E p. 97 (1967) 37 iR,

6) Befr Wy, M B, LR M, BB 3L R4, 10, 677 (1972).
7 BPHITWRES ¢ B EUE - B - BB, p. 24 (1967) HLaT .

8) M 5, WEEL k¥4, 11, 178 (1973).

9) PN, WMBIFRE Mk, 48, 319 (1974).

10) FHEEAR, B —BF, LIRS : 55 1, p. 182 (1970) 37 M.



