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Limits of detection of some lipids in thin-layer chromatography 

The use of thin-layer chromatography in lipid biochemistry is now widespread. 
In our laboratory we have found it convenient to employ thin-layer chromatography 
to monitor eluants of chromatographic columns or to determine the purity of com- 
pouncls’before use. It is therefore necessary to know the minimum cluantities detect- 
able in order to know the degree of contamination of the compounds tested. Accord- 
ingly, employing the three detection systems commonly used in our laboratory, we 
have undertaken experiments to determine the limits of detectability of various 
lipids. 

Thin-layer chromatographic plates, 250 ,u thick, were made in the usual 
manner. We customarily dissolve IO mg of Rhodamine 6G (National Aniline Division, 
Allied Chemical Corporation*) in the water used to make the slurry. The solution 
must be filterecl before use. Silica Gel G (Brinkmann Instruments, Inc.*) ancl Silica 
Gel I-I (Brinkmann Instruments, Inc. *) work equally well in our laboratory. 

The lipid compounds, with the exception of lecithin, were passed through 
silicic acid columns1 before use. The compounds were weighecl on an analytical 
balance and serial dilutions in benzene, chloroform or hesane were macle, so that the 
proper quantity of compound (0.01-3 ,ug) might be applied to the plate in less than 
5 ~1 of solvent. 

The thin layers were developed with either a misture of petroleum ether (b.p. 
Go-70”), diethyl ether and acetic acid (~o:Io:x, v/v)2 or benzene and ethyl acetate 
(9: I, v/v) (for sterol and alcohol only) a. The spots were observecl as follows : First, 
under ultraviolet illumination, which caused the Rhodamine to fluoresce pale green 
ancl the lipids to appear pinl- * k, secondly, after esposure to iodine vapors for 2-5 min, 
once again under ultraviolet light, the spots appearing intense blue; ancl thirdly, after 
spraying the plate with 50 o/O sulfuric acid and charring at 1x0~. In the last proceclure 
the Rhoclamine 6G is decolorized ancl does not mask the charring of the lipid. 

Rescdts 
The results are summarized in Table I. It can be seen that the iocline in con- 

junction with the Rhodamine increases the sensitivity several folcl. Experiments not 
recorded here have shown that iodine alone is not as sensitive as iodine-Rhodamine 
fluorescence. Unsaturation increases the sensitivity with the iodine-Rhodamine and 
with the charring. Some of the compounds did not char under our conditions (IIO’), 
although they do char at higher temperatures (200~); but we have not cletermined 
how leuco-Rhodamine reacts at the higher temperature. 

n isc?~ssio?a 
Most of the lipids have a lower ‘limit of .detection of about 0.1 ,ug. When 20 k&g 

(a commonly usecl quantity) of compound is chromatographecl, 0.1 ,LJ~ represents 
0.5 O/“. By increasing the load, a greater purity test can be obtained. 

Although the Rhodamine-iodine detection is more sensitive than the charring * 

* Mention of a proprietary name or company does not necessarily imply cnclorscmcnt Ij’y the 
U.S. IDepartment of Agriculture. 
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TABLE I 

MINIMUM AMOUNT (1N /"g) OF COXIPOUSD DETECTED 

Cortlpoar~rld u.I’. I, + U.1’. H,.SO., 

Snlacmled comporttads 

Eicosnnc 
Tristcarin 
Bchen ic acid 
Hcxndccanol 
Cholcutnnol 
Cholcstan-3-one 
Lecithin (dilxdmitoyl) 

D’tzsal~cvn~cd covr~owds 

Squslcnc 
Cholcstcryl olcntc 
Cl~olcstcryl stcaratc 
Triolcin 
Olcic acid 
Cliolcstcrol 
A~~-Cholcstcn-3-one 

0.1 
0.7 
0.1 

0.5 
0.05 
0.1 
O.OI 

0 

0 

0 

0.5 
0.1 

OS.5 
0.5 

‘I , 5 
I 

1 

‘2 

0.5 
0.5 
I 

0.03 

0.05 
0.05 

0.05 
0.05 
0.05 
0.05 

0-Z 

0.1 
0.2 
I 
0.2 
0.1 
0.5 

method, we often employ both methock to obtain additional useful information. 
The d%terols and their esters give an intense purple color after 5-10 min of heating 
at 110° ancl call be readily distinguished from other lipids which only char. Also 
lanosterol, which turns a distinctive pink-black color, can be distinguished from some 
long-chain alcohols which run in almost the same position. 
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