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Mixtures of saturated higher fatty acids and of unsaturated higher fatty acids, or 
their methyl esters, may be separated by partition chromatography, but it has been 
observed that the introduction of a double bond into a molecule gives a change in 
partition coefficient roughly equivalent to that produced by a reduction in chain 
length of two- methylene groupslJ. Thus in the partition chromatography of fatty 
acids or their methyl esters using a hydrocarbon”,* or silicone oils stationary phase, 
palmitic and oleic acids or their esters, for example, run together and appear as a 
single spot on the developed chromatogram. Such acids, or their esters, have been 
termed “critical pairs”38 0, 7. Numerous methods have been suggested. in order to 
decide whether a spot is composed of saturated or unsaturated material, or both, but 
these usually require the running of a second chromatogram (or the original chromato- 
gram in the second dimension) after hydrogenation39 4, oxidation”,‘, or complexin@ 
of any unsaturated species present. MICHALEC 8a however, has separated palmitic and 
oleic acids by two-dimensional paper partition chromatography, development in the 
second direction being carried out at -So. ‘APARICIO~ has shown that lauric acid may 
be separated from linolenic acid and that myristic may be separated from linoleic 
acid by paper chromatography, using undecane as stationary phase and aqueous 
acetic acid as mobile phase. 

We now wish to report the ‘separation of critical pairs by thin-layer partition 
chromatography of fatty acid ‘methyl esters. The identification of the components 
is facilitated by the use of a detecting agent which gives different coloured spots for 
saturated and unsaturated methyl esters. 

ESPERIMENTAL 

Thin layers of Kieselgur G (Merck) (300 p) were prepared and dried at 100~. After 
cooling, the layers were impregnated by immersion in TO o/o v/v liquid paraffin B.P. 
in petroleum spirit (b.p. 60-So”) ; the solvent was allowed to evaporate at room temper- 
ature for 0.5-24 h. 

Methyl esters were prepared from fatty acids (L. Light ck Co.) using 12 y. Xl?, 

in methanoP. Aliquots of solutions of the esters in petroleum spirit (b.p. 60-80”) 
were applied to the layer surfaces using a Hamilton Microliter Syringe and chro- 
matograms were developed at ambient temperature using a nitromethane-acetonitrile- 
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acetic acid (75 : TO: ro) mixture over a IO cm run. It was. not found necessary to 
equilibrate the mobile with the stationary phase. The developed chromatogram was 
dried and the resolved materials were detected by spraying with a saturated aqueous 
solution of ferric chloride followed immediately by a 0.1 M aqueous solution of sodium 
molybdatell, and heating at 140’ for about 3-5 min. A very fine spray is required for 
this operation and the spray jar described by KIRCHNER et aP2 was found to be suit& 
able. The detection of unsaturated material with iodine vapour was dccasionally found 
to be advantageous ; this in no way affected the result obtained by subsequent spraying 
with the ferrichloride_sodium. 

RESULTS AND DISCUSSION 

Various loadings of liquid paraffin, Vaseline and silicone oil (MS200) were used as 
stationary phase in conjunction with different combinations of acetonitrile, acetic 
acid, nitromethene, ethanol, acetone, dioxan and water as mobile phase. Best results 
were obtained using the solvent system specified above together with layers impreg- 
nated with TO oh liquid paraffin in petroleum spirit (giving a loading of 30 g/roe g 
Kieselgur G) but small variations in the acetonitrile and acetic acid contents of the 
mobile phase had no appreciable effect on the result. The chromatograms took 20-25 
min to develop in this solvent system. 

After treatment of the chromatograms with the ferric chloride-sodium molybdate 
detecting agent the saturated m nd the unsaturated 
methyl esters blue-p=GoTs- found desirable to - 

,. 

:. 

Fig. I. Separation of fatty acid ri&hyl &ter r&xturcs.‘~obils &aid &&NO,-CI-E,CN-CH,COOH 
(75 : I o : I 0). Detection : F&l,-Na,MoO,. Dark spots : unsaturated. Light spots : saturated. From 
top to bottom : (I) Cl, ,,t 

’ CD3 “, C,fj’. (4 Cl”r’ CM, Clip Cl,. (3) C,s”‘, Cl”r’ Cl,“, Cl& C,*‘, C,,, C,,. 
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watch the chromatogram during heating and sometimes to ring the unsaturated 
spots when they appeared, as they tended to fade while the saturated spots were being 
intensified. Excess heating is to be avoided once all the spots are at maximum intensity. 
The blue-purple spot of methyl oleate was often found to be surrounded by a pale, 
light coloured halo; experience enables this to be distinguished from slight palmitate 
contamination. 

The RF values and detection limits for several fatty acid methyl esters are given 
in Table I, and Fig. I shows the separation obtainable for mixtures of unsaturated, 

TABLE I 

RF VALUE AND DETECTION LIMITS FOR FATTY ACID nmm-wL mars 

Mobile phase CI-I,NO&XI,CN-CEI&OOI-I (75 : I o : I o) 

C t,, 
18 0.69 II 100 1.0 

C 

C:,“? 

0.62 6 

0.56 II 110 40 1.0 

C 14 0.49 4 30 
C 18’ 0.39 21 270 I.5 

.Cl, o-35 a 20 

C lt3 0.21. 2 30 

Cl, = methyl lauratc 
= methyl myri&ate 

C,,’ 
-’ C& 

= methyl oleatc 

$i = methyl palmikde 
= methyl’linoleate 

Cl, 
,,, 

= methyl. linqlenate 

Cl, = x%thyl +&rate ;. ‘. :’ :,, .’ .’ .’ 

saturated, and saturated.‘+ unk+&ted methyl esters. Met,hyl linolenate is completely 
separated from laurate atid, linqleate froti myrist&te but we were unable to separate 
completely oleate from pali!nitate, .th&gh such separation -was almost achieved using 
this solvent system. ’ .“, 

The minimum quantity of one member. of a critical pair which is definitely 
detectable in a mixture of both members is given.in Table II. From this table it will 
be seen that it is often desirable to use both’iodine and ferric chloride-sodium molyb- 
date as detecting agents. ,.’ 

TABLE II 

LIMITS OF DETBCTIO~ O$ ONB I\IEMBER,bP A.MIXTURE OF CRITICAL PAIRS (%) 

. 
Dctqction me&i 

Critical pair 
mixtwo _F:CI,jlVa,Afb?, 

‘19 
:, .. Satrcmteei~ Unsa~urtitcd u”~*~trrated 

C ,,, 
1s -c,, ” 25 6 '1.5' 

GA 
/t 

-cl4 6 12 I.5 

C d -c,, I .5 50 3 
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SUMMARY 

The separation of critical’pairs of fatty acid methyl esters has been carried out by 
thin-layer partition chromatography, complete separation of linolenate and laurate, 
linoleate and myristate, and almost complete separation of oleate and palmitate 
being achieved. The chromatograms took about twenty minutes to develop. A detect- 
ing agent was used which gives different coloured spots for saturated and un- 
saturated methyl esters. 
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