
Centrifugaf chromatography of free 2nd dansylzted aenino acids 

GntrifugaI chromatography on short columns of microparticuIate silica gel 
has &E applied suc~ssf~IIy to several types ofcompoun&ld. T&t greatest emphasis 
has been ou fipid separation. We decided to investigate the separation of amino 
acids in a few solvent systems to see if these very polar compounds could be separated 
hy &is technique with some advankzge over the more convention21 thin-layer chro- 
matograpby UK). Dansylated amirio acids were a!so studied. 

The column is compieteIy wetted by solvem at the beginning of a separation 
by centrifugal chromatography, and, therefore, R, values cannot be measured. We 
chose to refer movement to 2 fast moving dye Oi the f2stest moving amino acid, and 
defined the parameter Rx: 

Rx = 
distance travelted by the 2mino acid 

distance rravelled by the interval standard 

The stu&>r \v.i’e wjsh to report emphasizes separations by centrifugal chromato_maplv 
as measured by & vakes. 

All ivan SorvaIl (Norwalk, Corm., U.S.A.) GE-1 centrifuge with 2 KL4 

rotor and ari Iv217 Sorvall Cent6Chrom apparatus were used. Silica ~2s &t&r& 

from Ivan Sorvall or Philadelphia Quartz (Philadelphia, Pa., U.S.A.) (QUSO G-32). 

Et was dried for 12 h at 120” and then placed in a dry box. Free amino acids and dan- 
svlated amino acids were purchased from Pierce (Rock&d, Ill., U.S.A.). Niuhydrin, 
2~butamne, l-bdad, chloroform, and rerf.-amyl alcohol xere obtained from AI- 
drich <Milwaukee, Wise., U.S.A.); pyridine, met&anoI, 2-propanol, ammonia, and 
ac&k acid from Fisher Scientik (Pittsburg& Pa., U.S.A.). 

Sotvent compositions Were: (f), - 7-brrruzoo2-pyridine-~~IaciaI arelic acid-water 

@3:15:15:10) (E), chloroform-methanol-amMOG2 (17 7;) (8 :8 11); (31, L-but=& 
- 2-bu~none-formk acid-water (60 : 205 : I> .- - -70) : (41, chloroform-I-but2noi-acetic 

acid @0 :# : 5) ; (3, chloroform-[err.- amyl alcohol-acetic acid (160:6O:L). 

G!ass COIUM~S,. which were - cikized d&y with dimethyfdichlorosiane in 



666 -N&Es 

After packiqz, the t~i>p of the column was reamed and the loading disc on which 
t%e.sample to be sepamted had beers placed was added to the top. Amino acids (1 I@ 
were dissokd in L mI of 2-propanoI cantsiting 2 or 3 drops of 12 hf hydrochloric 
c&d. The sample consisted of &i-4@ of this sofution depending OIL the experiment 
and the amino acid. In sozne mns the sample was placed directly cm the c&mm or cm 
t.ke pomus stopper. 



z&e 1 show R_r ~ahxe~ for several amino acids. Reproducibility of these values 
is VW’ good- in order to visually resofve two bands a 4R, of about 0.1 is necessary. 
T&Us many amino acids cannot be resolved by one s&&t alone. 

The work of l%hnx~ ef al.’ served as ;i guide in devefoping solvents 1 and 2. 
Modificatigns in the component ratios of Fahrny ef al. had to be made to avoid serious 
baad spreading @rester than 3 mm). Solvent 3 was developed by US with the intention 
of having a strong aeid, formic acid, present. 1n gene&, solvents xith high concen- 
trations of hydraxylatsd components were avoided becaase these produced soft 
columns that ~Iow1~ collapsed during centrifugation. 

When solvent ratios were varied, rektive migations sometimes changed from 
those reported by F&my et ai. This was the result of the solvent change and oat some 
peculiarity of the microparticulate silica stationary phase. When the amino acids 
concerned were separated on a thin-Iayer plate by the altered solvent, the same relative 
migration chaa_ee occurred. 

In searching for dyes we sought two properties. The dyes chosen had bandwidths 
less than $ mm and they migrated faser than any amino acid cbromato_maphed. 

Table 11 gives the microgram amount of amino acid that is just detectable 
when the rLinhydrin reagent described above is used. The detectability is a function 
of the solvent, and the minimum amounts necessary for detection is highest, in genera& 
with solvent 2. 

DE-FECTAEILKY OF AM=0 _4C’tDS IN THREE SOLVE?XS 
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thsi used by Stehelin and Dtxa~o~~~. Vary& the component ratios had no tine- 
it&l, e&et 0~3 mffluticn. Sdverzt 5 contained a fittie more chlorafom than that used 

by Mozse and Horecker: ‘. The incrsase in chloroform content improved resolution- 
Table 111 shows that solvent 4 separam the more polar amino acid< but not the 

xmqpofar ones, whereas solvent 5 separates noz-polar amino zcids but not polar 
ones. We lnade one practical observation: in is mcessxq= ‘~0 apply the svnple to the 
porous stopper because the dansyl derivatiues were sfrongly adsorbed by the loading 
disc. 

In COXIUS~O~ the use of ctntri-fu& chromatography for scpaiation of amko 
acids acd their dansq-fated derivatives has a tie advaIltze over conventional TLC. 
Lf plate preparation fine is GxIuded, then cmfrifqal chronatographic separatioas 
fake march less fke. mere seem to be 06 special resolution advatiiage of cenfrifu~~f 
cfiromatography over TUZ. There is a disadvwtage in cenf&ixgal cbrom&ography 
ccqxmzd to TLC &hen k&s of detecta+ifity are considered. 




