
Determination of piasmalogept contents of phospholipid classes by reaction 
micro-thin-layer chramatagraptry 

Plasmal~gens a~ widespread in nature and appear to be essential in some 
bio&i&zf processes -_ ’ =. Different methods for their analysis have been described4s5 
and new ones have recently been suggested 6. Reaction thin-layer chrom2togFaphy 
(TIC) is the most convenient procedure far the determination of pIasmalogen con- 
tents of separated Iipids7-g. We hav e combined reaction TLC principles with our 
micro-TLC technique of Iipid anaIysisLO.zL and obtained a simple and sensitive method 
for plasmalogen quantitatian in phospholipid classes. 

Chlorofotm, mc&anol, acetone, acetic acid, hydrochloric acid, stAphuric acid 
2nd 28% ammonia solution were commerciat products 2nd were used without 
additional purification. 

Starfishes (DisrofaSerias @on) were collected in Posiet Bay_ Sea of Japan: 
in the winter of f97;175. Brain tissue was obtained from adult albino rats. Lipids were 
extracted by the method ofE3ligh and DyeP 2s modif?ed by ChrisfiefS. Phosphatidyl- 

ethanofamine (PE) was isolated from the lipid CXEract of stariishes by column chro- 
matography on silica gel L, 100-160 mesh (Chemapol, Prague, C’zechosfovakia), with 
chloroform-methanoE mixtures. ButyIated hydroxytoluene was added td the extract 
and elution ti.xtures. 

~Micro-TLC plates were prepared as described earfier”. 
In order to establish the optimal concentration of hydrochloric acid in meth- 

anol, about 10 pg of PE were spatted in an angle of a micro-TLC plate and developed 
in the first direction witt &oroforrn-merhanof-25% ammonia (65:35:3). The &EO- 
matogam ~3s d&j In a c&I current of air for 5 min, and a I-cm wide zone from 
the stae to the front was spayed witfr hydrochloric acid in methanol at concentrations 
from OS to 6.0 X. The chromato_~m was dried again in a current of air and devel- 

op& in the second d&&on with chloroform-acetone--methanol-acetic acid-water 
(IOO:~:~O:~O :LO)_ me spots were detected with 10 % sulphuric acid In methanol 

titer heating at f8F. Phosphorus in PE and !yso-PE spots was quantitateed by our 

Non-DOI~F products of PE hydrolysis were separated on micro-TLC plates by 
the modified method of $.&ha&van ef al_ I4 Afrer hydroivsis of PE, the plate was . . 
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In order ta determine pkmr&ogen conterhs of separatz phospho!ipid classes, 
a portion of lipid ex&act contain& I., %I.0 pg of phosphorus was spotted in ;?IT angle 
of a micro-TLC plate. Tke ckromatogram was treated as described above fdr PE. 
Kydmfysis of pfasrsalegen was carried out witk 2 N hy&ochloric acid in methanol. 

Tke essential stage in '&e analysis of pIas_matagens by reaction TLC is their 
spW.ing on the thin-Iayer chromatqqaa. Owens’, who was the first worker to use 
this metimd, us& ~II aqueous solution of nxercury(IL) chloridet while Brockkuys? 
used a sofution of zxrcuq@f) chloride in U.E M acetic acid. Korrocksa treated the 
plates with kydrackloric acid vapour and Visu;anatkan et aLrs used 12 % hydrochloric 
acid in me”&mof. 

For our micro-TLC, we used hydmckloric acid in methanol as the most simple 
and conveEienr reaseszt. XII order to establish the opt&al acid concent~&~n, we used 
PE from starfishes as a mode! substance as star&&es are rick in pIasmalagen”. The 
results are &en irr Table I, from v&~kEr it Is apparent that kydrockIoric acid in con- 
cmtratioas from 1.5 to 6 N splits plasmaiogem completely. We decided to use 2 X 
h3-drozkloric acid in methanoT. 

As the anatysls ofstarflsh PE gave a content of more than 80 aA of pfasmafogens, 
we decided to check whet&: or mt it is a rest& of partial spWing af ester bonds, and 
examined the non-pofar produces 3f PE hydrolysis. Dimetk@xetaIs and free afde- 
kydes were identified, but not me+&yl esters or free fatty acids. 

We therr tested Eke reactioa mic_ro-TLC me&o0 on tke weI1 studied rat brain, 
and _Found that its PE and phosphatidylchsline (PC) coatained 55.6 and &9% of 
plasmzlogens, respectively_ These v&m compare x&k Iittx-ature vGxfxs-tS of S&66 
and X5-4.0 %, respect&ely. 

Analysis of the phospkofipid composition of statishes CL?_ n@m+i gave the 
f&owing -rest&s (as the perentage of phosphorus in separate phospkolipid cfsses 
based on total &id FhOs$lOiUS): PE (diester and ester-ether fomsj 5.5%; !3Z 
plasmaEogen 30.G % J EC (diester and ester*ther -forms) 42.0 “/,; PC pktsmaloga~ 

6.3%; lyso-PE I.2 7;; lyso-PC 3.6”’ - f05 phospkatidyfserine 9.3 :A; and phosphatid@ 
Inosi~oi ;.6*A. E=&K~, star%h PE contains 84.1 ok acd PC E2.8%-of plasmalagen. 
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