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Determination and micro-preparative separation of chlorocholine chloride 
by paper chromatography 
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(Received September Gth, 1973) 

The specificity of detection of chlorocholine chloride (CCC) on chromatograms 
or its determination by spectrophotometry with dipicrylamine1-3 or iodine”*’ depends 
on the efficiency of the separation from choline (CC) and other positive compounds 
by use of paper or thin-layer chromatography(e.g. refs. 6-8), ion-exchange resins2*3*g, 
alumina columns’-3 or iodine extraction”‘“. 

In our experiments, which were conducted in order to obtain more effective 
separations by using various combinations of solvent systems on buffered and salt- 
impregnated papers, it was found that the optimum separation of CCC from CC 
could be achieved on Whatman No. I paper impregnated with 3% sodium chloride 
solution by development with the supernatant of the solvent mixture isoamyl alcohol- 
n-propanol-3°/0 sodium chloride solution (1: 2: 3) (Fig. 1). By decreasing the sodium 
chloride concentration, the CCC and CC spots became more satisfactorily resolved, 
but also became more diffuse. 

EXPERIMENTAL 

Extraction and clean-up 
The sample of the material to be tested (usually 50-100 g) was extracted with 

methanol and, after adding of water to the extract, the methanol was evaporated and 
the aqueous solution was purified by shaking with light petroleum (b.p. 40-70”). The 
aqueous solution was evaporated in a vacuum, the dry residue was redissolved by 
adding of 1 ml of water, 1 ml of methanol and 12 ml of acetone, and the solution ob- 
tained was transferred to an alumina column and eluted with acetone containing 25% 
of methanol’ *2. From an acidic aluminium oxide (E. Merck, Darmstadt, G.F.R.) 
column, 20 cm long and 1 cm I.D., a total of 70 ml of eluate could be collected. 
Finally, the dry residue of the eluate was taken up in 0.2 ml of methanol. 

Paper chromatography 
A Whatman No. 1 paper sheet was immersed in 3% sodium chloride solution 

and dried at room temperature. An aliquot of the methanolic solution equivalent to 
one fifth of the sample extract and appropriate aliquots of stock CCC solutions were 
applied to the starting line. Development by the descending technique required 
14-16 h. The air-dried paper was sprayed with potassium iodoplatinate solution 
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Fig, 1. Migration distance of CCC (O- O) and CC (m-n) spots, and the lOO*CCC/CC distance 
ratio (a--A), plotted against the logarithm of the concentration of the impregnating sodium 
chloride solution. 

Fig. 2. Paper chromatograms of some choline derivative standards (A) and of wheat seed (B), 
wheat flour(C) and grape (D) extracts from CCC-treated plants. Standards: (a) CCC; (b) acetyl- 
choline: (c) CC: (d) betain. Clean-up: (1) Dowex 50 W-X8: (2) acidic alumina column; (3) extrac- 
tion with iodine solution. 

(1 g of platinum (IV) chloride and 10 g of potassium iodide were separately dissolved 
in water and the combined solutions were made up to 1 1 with water). CCC and other 
detectable substances appeared as dark blue spots, and the chromatogram allowed 
a satisfactory semi-quantitative determination of the compound. 

The efficiency of this separation technique was checked on some plant extracts, 
using for the clean-up an ion-exchange resin, aluminium oxide or extraction with 
iodine-potassium iodide solution (Fig. 2). 

Micro-preparative separation 
For the more sensitive and accurate spectrophotometric determination of CCC, 

paper chromatography can be used as a micro-preparative technique. The remaining 
four fifths of the methanolic extract were applied to the paper in two spots and 
developed as previously described. After location, the CCC spots (a piece of developed 
paper of a similar size served as a blank) were cut out and shaken with 10 ml of a 
O.OlOh solution of dipicrylamine in dichloromethane’ and the extracts were shaken 
with 5 ml of 0.03 N sodium hydroxide solution. The alkaline phases were discarded. 
The extracts were filtered through anhydrous sodium sulphate and finally evaporated 
to 5 ml. Spectrophotometric readings were made in l-cm cells at 415 nm and corrected 
for the blank. 

RESULTS 

The proce’dure described permits the complete separation of CCC from CC 
even when the latter is present in a lOOO-fold excess. Both substances can be easily 
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detected in the 2-500 pg range for CCC and 10-1000 ,ug range for CC. With a sample 
size of 50 g, the detection limit is 0.2 ppm. 

The recovery of CCC in preparative separations, involving regeneration from 
the paper and conversion into the dipicrylamine complex, is about 90%. The sensitivity 
of the spectrophotometric method is 1 c&g per millilitre of solution, the measuring 
range being 5-5Opg. The detection limit for a 50-g sample is 0.05 ppm. 
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