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FOOTNOTE 

Reference to a company and/or product names by the Depa.rtment is only 
for purposes of information and does not imply approval or recommenda
tion of the product to the exclusion of others lvhich may also be suitable. 



2 

ZONE COLLECTOR AND TRANSFER DEVICE FOR TIlIN-:--LAYER CHROMATOGRAPHY 

Recent ly I have begun to use t\m-dimensiona1 thin-layer chromatography 

(TLC) in place of paper chromatography for the kinetic analysis of photo

synthetic incorporation of tracer carbon into plant metabolites. Because 

our general experimental approach (1-3) generate's a larg'e number 0 f TLC 

fractions of widely different radioactivity, an economi~al, convenient 

and rapid technique for collecting and transfering TLC zones to liquid

scintillation vials was required. Many zone collectors have been 

described (4-11), but were judged inadequate because of one or more of 

the following disadvant~ges: potential contamination by adsorbent from 

previous use adhering to the device, clogging of fritted glass filters, 

need for cleaning and drying prior to reuse, or need for a separate 

device for each sample. This report describes a device ~vhich is free 

of these disadvantages and is ~uitable for rapid collectiort and transfer 

of a series of zones. 

MATERIALS AND METHODS! 

TLC Zone Collector 

The collector (Fig. 1) is constructed from a sealing tube with a 

sealed-in lO-rom diameter coarse fritted disk (Corning Glassworks, 

Corning, New York). One side of the filter tube is cut "and ground to 

th~ plane of the fritted disk and the other end of the tube is attached 

to a one-way glass push~pull valve (12). The side arm of the collector 

is 'connected to a vacuum line with rubber tubing. The vacuum valve is 

open when the plunger is in the "pulled" position and closed in the "push" 

position. 
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Procedure for Sample Collection and Transfer 

The collector valve is opened, and a l4-mm diameter disk of Whatman 

GF/A glass-fiber filter paper is centered on the fritted disk. The filter 

covers the frit and extends past the edge of the devite. (A number of 

l4-mm disks can be cut simultaneously from a stack of larger filler 

circies with a cork borer.) GF/A filters offer little resistance to a1r 

flow although they have an effective retention of particles 1.6 ~m in 

diameter. A TLC zone, located, e.g., by radioautography, is scraped loose 

from the plate with a scalpel blade, then the collector is held over the 

loosened ads~rbent. The air flow through the glass-fiber filter is 

strong enough to cause the adsorbent to adhere to the filter. As soon 

.s a fraction has been collected, the end of the collector is inserted 

into the mouth (16 mm diameter) of a liquid-scintillation vial. The 

valve plunger 1S now ~ushed in, shutting off the vacuum and causing the 

adsorbE:nt and filter to fall into the vial. The collector is withdrawn 

and is now ready to be used for the next sample; it requires no cleaning. 

The scalpel is wiped with tissue paper prior to reuse. 

Determinations of Recovery and Cross-Contamination 

Glass TLC plates precoated with silica gel and cellulose (Table 1) 

were used to determine recovery and cross contamination with the 

collector. Aliquots (4-15 ~~) of radioactive sucrose in water (8159 DPM/ 

ll~" prepared from l4C02 by photosynthesis (3» were spotted on the plates. 

When they were dry, the adsorbent areas containing the labeled sucrose 

wer,e collected and transferred to scintillation vials by the procedure 

described above. Periodically, collection of adsorbent containing tracer 

was'followed immediately by collection of a blank zone on the chromato

graphic plate to determ:ine cross-containinatiort. After collection of the 



TABLE 1 

Recovery of 14C-Sucrosc and Cross-Contamination 

DPM Recoverya 

TLC plates applied (percent) DPM 

Cellulose, .MN 300, 250 }lm layerC 32636 99.6 + 1.4 -122385 99.9 + 1.6 ~9, 43 

Cellulose, Avice1, 250 }lm 1ayerC 32636 101. 9 + 1.3 -122385 99.7 + 2.4 39, 60 

Silica gel, Adsorbasil 5, 32636 97.5 + 1.4 
250 }.lm layerd 122385 97.9 - 1.0 44, 41 + 

I 

a Mean + standard deviation, 3-6 determinations. 
b From each plate, blank zones \-lere collected immediately following 

two radioactive (122385 DPM) zones. 
C Analtech, Newark, Dela\>lare. 
d Applied Science Laboratories, State College, Pennsylvania. 

4 
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entire series of TLC zones, the samples were eluted by adding 5 ml of 

water to each vial and shaking them simultaneously in a water-bath at 30°C 

for 1.5 hr. This was followed by addition of 15 cc qf Aquasol 2 (New 

England Nuclear, Boston, Mass.), thorough shaking, and finally, scintilla

tion counting. The counting efficiency, determined by adding a 14C-toluene 

standard, was not significantly changed by the presence of· the filter and 

adsorbent in the vials. 

RESULTS AND DISCUSSION 

The collector is effective for both cellulose and silica gel TLC 

plates, and is probably suitable for use with otheradsorbents as well. 

The glass-fiber filter is transferred along with the collected adsorbent, 

and a fresh filter is used for each zone. Recovery is essentia1ly quanti

tative and cross-contamination is negligible (Table 1), because the 

adsorbent does not come in contact with the collector. 

The design shown in Fig. I has been found to be most convenient 

for rapid, repetitive use. The glass push-pu1l valve makes it easy to 

hold the device and shut off the vacuum with one hand. It allows rapid 

and complete control without visual alignment, as required by rotary 

glass stopcocks. A less convenient, but operationally adequate, modified 

device can be constructed without the aid of a glass blower. It consists 

of a lO-cim OD glass tube, with a cheesecloth support for the GF/A filter 

taped over one opening. The second opening is attached to a vacuum line 

by a rubber hose. The vacuum 1S controlled by use of·a stopcock. 

The liquid scinti1lation procedure described in the MATERIALS AND 

METHODS was carried out to test the performance of the collector. The 

dev~ce is, of course, also applicable to other procedures requiring the 

transfer or TLC zones. Once collected, the TLC fraction could, for 



example, be transferred to a Soxhlet thimble for continuous extraction, 

or to a test tube for elution and then filtration. The eluted material 

can then be examined by th~ us~al range of an.lytical techniques. 
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FIGURE LEGEND 

Figure 1. Zone collector and transfer device for TLC. The valv~ is shown 

disassembled, opened Dnd closed. The O~rings fit 1n grooves 
I 

in the glass piunger and provide seals between it and the 

inner wall of the glass tube. 
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