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Thin-layer chromatography (TLC) and mass spectrometry (MS) can be 
combined in both direct and indirect modes’. The TLC plate can be sampled directly 
by MS. In this case, two approaches can be taken: a sample can be analyzed directly 
from a TLC plate mounted inside the ion source, using for example secondary ion mass 
spectrometry (SIMS)2-5, or laser mass spectrometry 6.7 for the ionization process, or 
the sample can be desorbed from the TLC plate and transferred to the ion source 
through a heated line’. In some cases, small segments of the TLC plate are cut out and 
attached to an MS insertion probe9~‘0. While direct-mode techniques offer many 
advantages over indirect methods, they do have some disadvantages such as 
differential compound sensitivity, selection of suitable matrix, prevention of diffusion 
of spots on the TLC plate, and the unavailability of direct TLC-MS accessories and/or 
dedicated TLC-MS instrumentation. The indirect mode requires that the TLC spot 
(analyte plus adsorbent) be removed from the plate and inserted into the MS ion source 
or that the sample be eluted from the TLC adsorbent with suitable organic solvents, 
evaporated and the resulting extract analyzed by standard MS techniques’ ‘. Thus, the 
usefulness of indirect TLC-MS techniques [fast atom bombardment (FAB), chemical 
ionization (CI) or electron ionization (EI)] depend heavily on efficient microtransfer 
techniques. 

We wish to communicate simple and rapid microtransfer techniques for indirect 
TLCFAB-MS and TLC-CI- (or ET-)MS. Various techniques have been described in 
the literature for performing these operations on the microscale. For example, studies 
using TLC-FAB-MS established detection limits of approximately 20 pg for lasalocid, 
septamycin and monensin when analyte was still deposited on the TLC adsorbent12. 
Their microtransfer technique involved covering the tip of the FAB probe tip with 
double-faced masking tape. The above compounds were sampled by pressing the 
probe tip against the TLC spot of interest and acquiring FAB mass spectra in the usual 
manner. Microtransfer elution approaches have included more elaborate systems13. 
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Microtransfer method for TLC-FAB-MS 
A microtransfer method was developed by which the above compounds could be 

sampled by indirect TLC-FAB-MS. In general, a small amount of thioglycerol was 
placed on the end of a capillary tube. By touching the capillary tube to the TLC spot of 
interest, the silica gel was softened and removed (sample plus adsorbent). The silica 
adsorbent containing analyte was deposited directly on the FAB probe tip and 
analyzed. Additional thioglycerol was added (1 ~1) prior to inserting the FAB probe 
into the MS. 

Microtrarwfer method for TLC-U- or EI-MS 
The TLC-CI- (or EI-)MS microtransfer method involved a simple one-step 
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Fig. 2. The TLC-FAB-MS (thioglycerol) spectra of compounds l-3 are shown. Spectra were obtained from 
a developed TLC plate (silica gel) where l-3 were spotted at 5 pg each. The compound plus adsorbent were 
removed from the TLC plate and inserted directly into the mass spectrometer. I = Relative intensity. 
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extraction prior to MS analysis. This method involved utilizing a disposable pipette to 
scrape the TLC spot of interest. After scraping, the sample and adsorbent were located 
in the tip of the pipette and were transferred to a vial. By holding the vial at 
approximately a 45” angle and adding approximately 25-50 ~1 of a chloroform- 
methanol (50:50) mixture, the vial was slowly rotated in such a manner that the 
adsorbent remained at the top of the vial and the solution containing the compound of 
interest was at the bottom of the vial. The pipette was again used to remove the 
solution by capillary action. This solution, which contained the sample plus a small 
amount of adsorbent, was placed on an MS insertion probe, evaporated and analyzed. 

RESULTS AND DISCUSSION 

A glass-backed silica gel TLC plate was used to chromatographically separate 
a mixture of carbohydrates l-3. The TLC-FAB-MS results indicated that spectra of 
the above compounds could be obtained with reasonable sensitivity at 5 pg per spot 
(Fig. 2). The [M + H]+ and [M + Na]+ ions were clearly observed in all spectra and 
could be used for molecular-mass verification. The remaining ions in Fig. 2 are due 
primarily to the thioglycerol matrix as evident by comparing these ions to background 
ions in Fig. 3 (top). Background ions from the TLC adsorbent were not observed. The 
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Fig. 3. The background ions are shown for TLC-FAB-MS (top, thioglycerol) and TLC-CI-MS (bottom, 
ammonia). 
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TLC-CI-MS (ammonia) results indicated that the [M + NH4]+ ion could be clearly 
observed at 5 pg per spot for compounds l-3 (Fig. 4) along with fragment ions. The 
base peak was m/z 278. The m/z ion is probably produced for compounds 2 and 3 by 
ammonia substitution reactions or thermal decomposition, i.e., 2 to 1 and 3 to 1. 
Background ions from the TLC adsorbent were not observed (Fig. 3, bottom). 

It is significant to note that the TLC plates utilized are those commonly used by 
organic chemists for monitoring reactions. Thus no special information is required by 
the chemist to submit samples for MS analysis. It is also important to note that the 
small amount of silica which is deposited on the probe tip for TLC-FAB-MS or 
TLC-CI-MS remains primarily on the tip and is removed after MS analysis. Therefore 
no additional MS source cleaning is required for pg-type analysis. 
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Fig. 4. The TLC-CI-MS (ammonia) spectra of compounds l-3 are shown. Spectra were obtained from 
a developed TLC plate (silica gel) where l-3 were spotted at 5 fig each. The compounds were eluted from the 
adsorbent prior to CI analysis. 
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CONCLUSION 

We have developed very simple microtransfer techniques for TLC-MS which 
allow for rapid turn-around-times (2 min per spot) and efficient throughput of 
samples. In fact, we analyze approximately 400 TLC plates per year with these 
methods. Useful MS data can be obtained with a high degree of confidence for a wide 
range of samples and problems when both TLC-FAB-MS and TLC-CI-MS are used 
in combination. We have found that these microtransfer methods can be applied to 
most compounds that are separated on TLC plates. 
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