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Thin layer chromatography of urea compounds

Hirohisa Omura, Yasumichi Ono
and Hiroaki Mizukami
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Table 1, Rf values for several urea compounds by some solyents,

Solvent I l IL ] I E v
Dlstance ascended (m.m) 12 115 [ 11c
Tlme (mlnutes) |' 110 ‘ 110 | 90 ! Q0
Urea ! 05 | 0.68 0.83 ! 0.30
Biuret ] — ! — 0.83 -
Monophenylurea Q.71 ! 0.93 0. 97 ) 0.80
Ethyleneurea 0.37 Q.87 Q. 81 | 0.23
Nonamethylurea 0.80 0.84 0.95 ! —
Isobutylindendiurea 0.52 0.80 0,83 0. 26
Uraform | 0.35, 0.43, 0.50 0.67 | 0.73 0.19, 0.32

Solvent examined

I n-Butylalcohol ; acetic acid : water 3:1:

Il Phenol ;: water 3: 1

1

III iso-Propylalcohol : formic acid : water 7:1:2

IV Amylalcohol saturated with water
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Table 2. Detection of urea by Ehrlich’s reagent
on thin layer chromatogram,
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Fig. 1. Autoradiograms of reaction mixture
of nrea dehydrogenase.
U: urea; A: original reaction mixture;
B: reaction mixture treated with Dowex
50 8.
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Fig. 2. Autoradiograms of wrea and reaction
products by some chemical procedures.
Samples were indicated in Table 3.
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Table 3. Remaining radicactivity after treating MC-urea by several procedures,
Sample 1 | 2 3 | 4 _1 5 1 e | 1 8
- B, . R R _ L~ - _ - o R
Radioactivity | J ‘ - [
(c.p,m.) 12318 6612 9777 9341 ; 0831 [ 3741 14054

A mixture of .01 ml of MC-urea salution (0.0l mCi/mi) and | ml of H;0 was treated by one
of the following procedures and the remaining radioactivity of the resulting mixture was estimated
by a GM counter after drying the solution under an ultrared lamp in a planchet.

1) Urea solution was not treated and employed as reference,

2y A few mg of p-dimethylaminchenzaldehyde and 10 drops of { N NaQll were added into
the sample solution and the mixture was heated for 10 minutes.

3) A few mg of ninhydrin was added and the mixture was heated.

4) A few mg of NaNO; and 0.1 ml of glacial acetic acid were added and Lthe mixture was heal-

ed,

5) A few mg of potassium ferricyanate and 5drops of 1 N NaOH were added and the mixture

was kept Tor a while at room temperature,

6) ‘The sample solution was treated with sodium nitroprusside and NaOli as 5).

7) A few mpg of potassium permanganate and one drop of conc, HCl were added and the
mixture was heated, After meutralizing the mixture with NaOH, sodium thicsulfate was added
dropwise to remove excess permanganate, Reddish brown precipitate formed was ceatrifuged off.

8) A few drops of iodine in glacial acetic acid solution was added and heated. Excess jodine
was removed by sodium thiosulfate after rapid cooling of the mixture with running tap water.

Inte planchet, each 0.1 m! of Hy0O was added afier counting and precipitates were dissolved. The
solution obtained were subjected to paper and thin layer chromatographies with a butyl alcohol ;

acetic aicd : water system,
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Sinmary

Thin laver chromatography of wrea compounds was investigated comparative to paper chromato-
graphy using silica gel G, The compounds were detected as yellow spots by spraying Ehrlich’s

reagent followed by heating at 110°C for 10 minutes.

Butyl alcohal : acetic acid : water (3:1:1), phenol; water (3:1), iso-propyl alcohol ; formic
acid : water (7:1:2) and amyl alcohal saturated with water were examined as solvent.

Using these solvents, Rf values of urea, biuret, monophenylurea, e¢thyleneurea, nonamethylurea,
isobutylindendiurea and uraform were examined by one-dimensionat ascending procedure, Good

separation of these compounds was obtained. Among the solvents, it was found that butyl alcohol ;
acetic acid : water is the best and amyl alcohol saturated with water is the next, Omn the sample
of uraform, 3 spots were detected by the former and 2 by the latter, although each one spot was
estimated by others.

Clear yellow spot of urea was detected with buiyl alcohol : acetic acid : water as solvent when
1 2#g of urea had heen applied, Vague one was also observed with 0.1 to 0.5 #g, contrary to 5ug
on paper chromatogram. )

As practice, reaction products from 4C-urea by urea dehydrogenase of perilla leaf were sepa-
rated by thin layer and paper chromatographies, ¥C-urea was treated with some kinds of reagents
such as p-dimethylaminobenzaldehyde, ninhydrin, sodium nitrite, potassium ferricyanate, sodium
nitroprusside, potassium permanganate and iodine. These reaction mixtures were chromatographed
on thin layer and paper too. Radicactive compounds were detected by autoradiography. In these
cases, better results were obtained by thin layer chromatography.
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