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COMPARISON OF COLUMN, THIN-LAYER AND PAPER
CHROMATOGRAPHY OF OXIDIZED ALKYL OLEATES

J. POKORNY anp J. HLADIK

Faculty of Food Technology, Institute of Chemical Technology, Technical University, Prague (Czecho-
slovakia) -

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 51mp1e fractions prior to the analysis is, therefore, the method of choice.

' - Oxidized lipids are usually separated by column chromatographyl—4 on polar
or -non-polar adsorbents. The composition of the fractions thus obtained is best
determined by paper or thm-layer chromatography5-8. The subject of this study was
" to compare the suitability of these chromatogra.plnc methods pure olelc acid esters' v

bemg used as ‘model substances : - :

EXPERIMENTAL_ o

Chemzcals ~ ‘

" Methyl and isopropyl oleates were prepared by dlrect estemﬁcatwn of . olelc'
acid (Koch-nght Laboratories, Colnbrook); they were" ox1dlzed by tmosphenc,
oxygen in 5 mm layers at 2o and 60°. Silica Gel CH (Spolana, Neratov1ce) for column?
and thin-layer chromatography was purified by the usual procedure?, Silica’ Gel .G for
thm-layer chromatography was prepared according to STAHL. Phosphomolybdlc
acid:was used'in 69, ethanolic solution. A o. oo:% Rhodamine B solutlon in o. 25 M
~sec potassmm phosphate was used : S R

C olumn chromatography EREN o : Rt
‘ -The size of silica gel columns was 1.2 x I6 cm and for each 7 g of sﬂma gel an
amount of 50:mg of sample was weighed out. The elution was:carried out by a modi-
fied procedure of HIRscH AND AHRENS? as shown in Table I. The identification of the
fractions has been described in ref. 10. The reproducibility.of the separatmn was good‘
and the individual fractions were contaminated only by traces: of nelghbounng

J. Chromatog., 33:(1968) 267-270



268 J. POKORNY, J. HLADIK

TABLEI
ELUTION OF FRACTIONS IN THE CASE OF COLUMN CHROMATOGRAPHY

Fraction Hexane Dicthyl  Volume of
No. (%) ether - fraction
( %) (nl)

1 100 o 100
.2 98. 2 200
3 95! 5 250
4 go 10 200
5 70 30 200
6 o 100 150

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. ‘

Thm-layer chromatography : :
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 809, heptane and 209, diethyl ether with the possible addition of 1%
acetic acid. The spots were detected by spraying with phosphomolybdic acid followed

by heatmg to 115°%

Paper clzromato mphy
-+ Whatman No. 3 filter papers nnpregnated with' silica gel a.ccordmg to MicHA-

LEC and co-workers!! were used. The solvent mixture contained 98.5% hexane and
1.5% diethyl ether, the 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 10 min); this was followed by treatment with the Rhodamine B
solution as described by Rousgr and collaborators!? and washing with tap water
until the ‘background becomes white. S

Fig. 1..Separation of:oxidized isopropyl oleate on silicic acid 1mpregnated paper The sa.mple was:
isopropyl oleate oxxdxzed for 6 days at Go°. : . L S

I‘lg 2, Separatlon of oxidized methyl oleate on Silica Gel CH thin layers F = Front, S = start;
4, 9,12, 20, 0 = days of oxlda.tzon at 609, : v R L e

)
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RESULTS

An example of a separation of oxidized isopropyl oleate on silicic acid impreg-
nated paper is shown in Fig. 1, 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. The reproducibility of Rg values was within 0.006—-0.016 according to

TABLE II

REPRODUCIBILITY OF Rp VALUES IN THE CHROMATOGRAPHIC SEPARATION OF FRACTIONS

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

Fraction Paperv chromatography Thin-layer chromatography
No,

# s X 10* v (%) z s X ro* v (%)
1 0.98 0.65 0.67 0.98 0.44 0.50
2 0.66 1.62 2.46 0.90 1.85 3.14
3 0.28 1.62 5.81 0.81 2.02 7.20
4 0.18 0.98 5.24 0.67 1.02 5.66
5 0.11 0.65 5.90 0.25 0.56 4.90
6 0.00 — —_ 0.05 0.01 0,01

the spot in the case of the paper chromatography, the values corresponding to thin-
layer chromatography being very similar (see Table II).

An example 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

Ny x
Wy
A
o 2
]

Fig. 3. Papér chromatography of fractions obtained by column chromatography. From left to
right: the original sample and fractions No. 1—-6; the sample was isopropyl oleate oxidized 28 days
at 20°,

Fig. 4. Thin-layer chromatography of fractions obtained by column chromatography. From left
to right: fractions No. 1-6; 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 Rz values

is also nearly the same.
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