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Direct fluorometric microdetermi nation of phospholipids on
thin-layer chromatograms

The locations of phospholipids separated by thin-layer chromatography (TLC)
are often determined by spraying the chromatograms with destructive reagents'-3 .
For quantitative experiments the marked phospholipid spots are scraped from the
plate and after complete digestion of the organic material the residual inorganic
phosphate is determined colorimetrically. Several authors describe the direct measure-
ment of lipids by densitometry of the TLC plates or their photographs after charring
of the organic material4-11 . The disadvantage of this process is that besides destruction
of the sample, variations can occur due to the degree of unsaturation of the fatty
acid chain, the presence of hydroxyl groups or evaporation of the . sample and con-
version to carbon dioxide at high temperature .

This paper presents a sensitive and rapid method for the assay of phospholipids
by direct fluorometry after TLC and detection of the spots by the dye x-anilino-8-
naphthalene sulfonate (ANS), which has been found to combine with the apolar
regions of the surface of various proteins and with positively charged and neutral
lipid micellesle - I . The adsorption of the dye on these compounds results in a strong
enhancement of its fluorescence .

Experimental
Thin-layer Males . The glass plates (2o x 2o cm), pre-coated with 25o-,um

layers of silica gel without fluorescence indicator, are commercially available from
E. Merck, Darmstadt (G .F .R.) . The silica gel microplates (8 x 4 cm) are commercially
available from Macherey-Nagel, Dtiren (G.F.R .) .

Separation and defection . All the phospholipids tested were samples from horse
erythrocyte plasma membranes, obtained after chloroform-methanol (2 : x) extraction .
Phospholipid phosphorus was measured by an adaptation of the method of BARTLETT'°.

The monodimensional chromatograms were developed with the solvent system,
chloroform-methanol-water (6o : 23 :4) . The chromatographic chamber, lined with
filter paper, was saturated with the solvent vapor for i h before use . Samples were
applied to the plates as 2-cm homogeneous lines with a Hamilton microsyringe
attached to a Desaga dispenser . Best separations were obtained with TLC plates
that were deactivated by equilibrating with air for several days at room temperature .
After development, the plates were air-dried and uniformly sprayed with a freshly
prepared o .ox % aqueous solution of ANS (Mg salt) (Sigma, St . Louis, Mo ., U .S.A .) .
The lipid components appeared as characteristic green-yellow spots using a short
wavelength ultraviolet lamp with Woods glass filter . Quantitative fluorometric deter-
mination was carried out directly from thin-layer plates using a Zeiss PMQ-II
spectrophotometer with TLC scanner attachment for fluorometry . Measurements
were made at an excitation wavelength of 375 nm and emission wavelengths from
the sample longer than 44o nm were detected and registered on a recorder . The overall
slit of the monochromator was 0 .07 x xo mm . Areas under the peaks were calculated
by triangulation .
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Results and discussion
As the background fluorescence of the silica gel plates after spraying with ANS

was practically zero (Fig . t), no unsatisfactory irregularities of the baseline were ob-
served by scanning the plates . The recorded tracings of fluorescence emitted from

Fig . I . TLC chromatogram OR silica gel of phospholipids after detection with x-anilino-8-naphtha-
lenesulfonate . Solvent system : chloroform-methanol-water (60 :25 :5)

TABLE I
THE ANS FLUORESCENCE OP PHOSPHOLIPIDS AND VARIOUS OTHER LIPIDS ON SILICA GEL PLATES

a Values are percentages of the fluorescence of 5o nmoles PC .
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Lipid Concentration
(ninoles)

Relative
fluorescence"

PC 50 100
PE 50 172
PI 50 88
SPH 5o 105
LPC 50 33
Tristearate 50 17
Cholesterol 50 :16 .5
Cholesterol acetate 50 27
Palmitic acid 50 12
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ANS-stained phospholipids were integrated and the resulting peak area was plotted
in a diagram against the determined concentration of each component . Fig. 2 shows
the calibration curves of phosphatidylethanolamine (PE), phosphatidylcholine (PC),
lysophosphatidylcholine (LPC) and sphingomyeline (SPI-I), in the concentration
range of t-too beg of phospholipid . By increasing the sensitivity of the photomulti-
plier and using a slit of o .z mm, o .t pg of phospholipid can easily be detected . While
the curves of PE and PC are rectilinear, the curves of SPH and LPC become curvi-
linear at high concentrations . The fluorescence of standards may vary somewhat
from plate to plate. However, the relative positions of the curves obtained for the
different phospholipid classes remained unchanged . Therefore, for accurate quantita-
tion of an unknown mixture it is necessary to include a standard on each plate
Then the proposed fluorometric TLC method for phospholipids gives a good repro-
ducibility when the assay is made on different plates relative to added standards .
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Fig. 2 . Calibration curve for phosphatidylethanolamine (P11), sphingomyeline (SPH), phosphatidyl-
choline (PC), phosphatidylinositol (PI) and lysophosphatidylcholinc (LPC) .

The fluorescence is stable for several hours when the plates are kept in the dark .
It disappears when the chromatograms are exposed to daylight or artificial light .

In Table I a comparison is made of results obtained by fluorescence measure-
ments of phospholipids with those of various other lipid classes . The results show that
the fluorescence obtained with phospholipids is generally about ten times higher
than the average recording of equimolar quantities of other lipid components .
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NOTES

It has been demonstrated that minute amounts of phospholipids can be analysed
by a simple, rapid and non-destructive technique .
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