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SUMMARY 

Oxidized oleic acid esters are separated by means of column chromatography 
into several fractions, the purity and composition of which may be determined 
either by chromatography on silicic acid impregnated paper or by thin-layer chro- 
matography. The two methods are considered equally suitable. 

Autoxidized unsaturated fatty acid derivatives are complex ’ mixtures ,of 
products. The analysis is very difficult as other oxidation products of the’. mixture, 
interfere with the determination of individual components. A separation of the 
mixture into simple fractions prior to the analysis is, therefore, tlie method of choice: 

,’ Oxidized. lipids are usually separated. by column chromatographyl-4 on’ pdlar 
or non-polar adsorb.ents. The cornposition, of the fractions thus obtained is best. 
determined by paper or thin-layer chromatography s-s. The subj’ect of.this study was 

. to compare the suitability ofthese chromatographic methods, pure oleic acid esters’ 
being used as model substances. 

.’ 

EXPERIMENTAL ” :. 
., 

C&w&caZs 
.,., ‘. ‘.. ‘.‘, ‘3 :. 

” Methyl and isopropyl oleates were prepared by direct ., esteriec+ation ,,of,:oleic’ 
acid (ICoch-Light Laboratories, Colnbrook) ; 

oxygen in 5 mm layers at 20. and 60”. 
they were’:.oxidiFed , ID%, :atinospheric. 

Silica Gel CH (Spbl~~a~,~Nern~ovicej’~~r colum,n, 
and thin-layer chromatography was purified by the usual procedure”,, Silica, Gel iG,,,for 
thin4ayer chromatography was prepared according to STANL. Phosphomolybdic 
acid:Fas used in 6% ethanblic solution. A O.OOI~/~ Rhodamine B solution in 0.25 N 
s&z .potassium phosphate was used, _. ,. . . . 

‘, ‘,_ : ‘, ,’ ,j’ ‘, ‘. . ., ,, ” .I . .,, 
CoLum;it, ck~omatogra#zy 

I. .,, ; ” ,‘, ‘: 
:. ,,; ,,_‘.‘.’ 

The size of silica ‘gel columns was 1.2 x 16 cm ani for each”;: g: of ‘silic.a gel an 
amount of 5o’:mg of sample was weighed out. The elution was carried out by a modi- 
fied procedure of HIRSCH AND AI-IREN~ as shown in Table I; The idkntification’of the 
fractions has been described in ref. IO. The. reproducibi.lity..of the separation was ‘good .. 
and the individual fractions were contaminated only by traces of neighbouring. 
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TABLE I 

ELUTION OF BRACTIONS IN *rHx CASE oli‘ COLUMN CRROMATOGRAPHY 

Fraction Hexane Dictkyl Vohm’e of 
No. f%) etlrcv fraction 

(%I OW 

I 100 0 100 

.2 98. 200 

3 95; ; “-50 
d 90 70 0 100 J: 200 zoo 

150 

fractions, if at all. It is necessary to analyze the sample immediately or to protect it 
against a further autoxidation or other various spontaneous secondary reactions of 
peroxides by storage in an inert gas or at low temperatures. 

Thiwlayer chromatogra$hy 
The Shandon apparatus was used for the preparation of thin layers; the Silica 

Gel A layers were activated by heating to 105~ for 20 min. The solvent mixture 
consisted of 80% heptane and 20% diethyl ether with the possible addition of I% 

acetic acid. The spots.were detected by spraying with phosphomolybdic acid followed 
by heating to 1x5~. 

Pa$er chromatog~a;bhy 
: J Whatman No. 3 filter papers impregnated with silica gel according to MICHA- 

LEC and co-workers11 were’used. The solvent mixture contained gS.s”/o hexane and 
I.s?/~, diethyl ether, $he development ‘time being 30 min at 20~ and the’running dis- 
tance 12.5 cm.. Detection, was with iodine vapour until yellow spots appeared (expo-, 
sure time about IO min) ; this was followed by treatment witli the Rhodamine B 
solution as described by ROUSER and collaborators’” and washing with tap water 
until the;,background becomes white. 

Fig. T; Sepaktion bf.oxidiecd isopropyl oleate on,silicic acid impregnated paper. The sample was; 
isopropyl o~e+,,oxidized @‘or 61 days at ,60°. : .‘ . ,,m . . . 

Fig; i; Se’pa~at’ib~~of~oxidizcd methyl olcatc on Silica Gel CH thin layers; F = Fiont, S A start;’ 
4; g; <ra, ,ao,,o:= days of ,oxidation at 60~. 
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RESULTS 

An example of a separation of oxidized isopropyl oleatc on silicic acid impreg- 
nated paper is shown in Fig. I, while Fig. 2 shows one on silica gel thin layers. Both 
methods were suitable for the qualitative evaluation of the purity and composition 
of fractions. Tile reproducibility of RF values was within 0.006-0.016 according to 

TABLE II 

REPRODUCIBILITY OF Rp VALUES IN THE Cl-IROMATOGRAPI-IIC SEPARATION OF FRACTIONS 

.3 = average value, s = estimation of standard deviation, v = variation coefficient. The values 
were calcuiatcd on the basis of ten independent determinations. 

Fradiolz Paper chromatography Tlkn-layer clwouaatopafilty 
NO, 

2 s x 102 v(%) 2 s x 101 v (%I 
--__. -_..-- 

I 0.98 O.GfJ 0.67 0.98 0*44 0.50 

: O.GG 0.28 I.G2 I.62 2.46 5.81 0.90 0.81 2.02 1.85 3.14 7.20 
: 0.11 0.00 0.18 0.98 o.G5 -- - 5.90 5.24 0.05 0.67 0.2 5 0.01 0.56 1.02 0.01 4.90 5.66 

~-- -- --__ 

the spot in the case of the paper chromatography, the values cqrresponding 
layer chromatography being very similar (see Table II). 

to thin- 

An esample of the paper chromatography’ of fractions obtained by a column 
chromatographic separation is given in Fig. 3, while that of thin-layer chromato- 
graphy is given in Fig. 4. The separation on thin layers of Silica Gel CH was similar 
to that on silicic acid impregnated paper while that on thin layers of Silica Gel G 

Pig. 3. Paper chromatograpl~y of fractions obtained by columll chron~atograpliy. From left tu 
right: the original sample and fractions No. 1-6; the sample was isopropyl oleate osidized 28 days 
at zoo. 

Fig. 4. Thin-layer chromatography of fractions obtained by column cl~ron~atograpl~y. From left 
to right: fractions No. r-6; the sample was isopropyl oleate oxidized for 28 days at 20’; the 
adsorbent was Silica Gel C. 
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resulted in the isolation of a. greater number of components in each fraction so that 
a more accurate determination of their composition was made possible. 

CONCLUSIONS 

Chromatography on silicic acid impregnated papers is equally as suitable for 
the control of fractions of oxidized esters of unsaturated fatty acids as thin-layer 
chromatography. The sensitivity of the two methods was approximately the same, 
the most suitable amount of sample being 200-500 ,ug when even the trace components 
are to be detected. The time needed for the separation is about the same, as the 
development time is longer in the case of thin-layer chromatography while the de- 
tection is longer in that of paper chromatography. The reproducibility of RF values 
is also nearly the same. 
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