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CHROM. 6351 

Determination of steroids by densitometry of derivatives 

III. Micro-assay of estrogens as DANSYL derivatives* 

The fluorodensitometry of the I-dimethylaminonal~l~thyl-5-sulfonyl (DANSYL) 
derivatives of estrogens has been described in precccling communicationsig2. By direct 
evaluation of thin-layer chromatograms, as little as 5 ng of estrogen could be deter- 
mined with adequate accuracy and precision. In order to increase the sensitivity of 
this method, the separation of the DANSYL derivatives of estrogens by thin-layer 
chromatography (TLC) and the experimental conditions used for the ensuing fluoro- 
densitometry were modified as described in this paper. 

Methods 
Prefiaration and thin-layer chronaatogvafihy of the DANSYL derivatives of 

estrogens. DANSYL derivatives of estrone [3-hydroxy-1,3,5(Io)-estratrien-I7-one], 
estracliol [1,3,5(lo)-estratriene-3,17@-diol] and estriol [1,3,5(~o)-estratriene-3,16a,17/?- 
trio11 were prepared as described in earlier publications 1--3. The separation of the free 
estrogens and DANSYL derivatives could he achieved by thin-layer chromatography 
on silica gel, using pre-coated plates of different brands and various solvent systems 
(Table I), as well as on polyamide in acetone-methanol-water (z :8 :2). The following 
pre-coated plates were tested: silica gel (Woelm, Eschwege, G,l?.R.), Silica Gel G 
(No. 1500; Schleicher & Schtill, Dassel, G.F.R.), Silica Gel I;,,, (Merck AG, Darm- 
stadt, G.F.R.) silica gel alufoil (Woelm), polyamide (No. 1600 G; Schleicher & Schtill) 
and polyamide alufoil (Merck AG). Pre-treatment of the silica gel layers by ascending 
chromatography with chlorofor,m_rcthanol (3 : 1) or of polyamide layers with methyl- 
ene chloride-carbon tetrachloride-methanol (I : I : I) and subsequent activation for I h 
at LIOO were found. to eliminate interfering substances in the sorbent material and to 
improve the reproducibility of the RF values. After the application of samples on 
z-cm wide lanes and development in the mobile phase, the chromatograms were 
dried in air, followed by drying for 24 h over blue gel, spraying with isopropanol- 
triethylamine (4: r)4, drying in air and then for 24 h over blue gel. 

Fluorodemitomet~y of DANSYL dcvivatives. When estrogen DANSYL deriva- 
tives on thin-layer chromatograms were submitted to fluorodensitonietry in an 
SD 3000 spectrodensitometer (Schoeffel Instruments Corp., Westwood, N. J., U.S.A.), 
a wavelength of 362 nm was selected for excitation of fluorescence, which was then 
measured at 517 nm. The peaks recorded were evaluated by triangulation ancl 
determination of the peak areas. 

When using the TLD 100 instrument (Vitatron, Dieren, The Netherlands) for 
fluorodensitometry, a primary filter with maximum transparency at 364 nm and a 
U-2 secondary filter were chosen, the peaks being evaluated by the above procedure 
or by digital intergration, 

l Part of the Thesis of L. I?. Pcnzcs at the MslthomsLtisch Na.turwissonscl~aftlicl~c Fnkult~t, 
IJnivcrsitBt des Saarlandcs, D-GG Saarbrfickcn, G.F.R. 
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Svstcms: (z\) chloroform-bcnzcnc (8 :a); (13) clllorofr,rm-tliosail (94 :b) ; (C) clilorofornl-tlios~ul 
(S : 2) ; (13) carbon tctrncliloritlc-cliosnn (9: r) ; (I<) cyclohcsanc-ethyl ncctntc (3 : i ) ; (I;) clilorof~win- 
l~cllacllc-~tllnllc~l ( 1s : 2 : I) ; (C;) ciilorof’~~rrn-clios~ii-carlion tctraclilorirlc (.3: 2 :5). :\lI lwolx~rtions 

ill’l! 1*/v. 
._.____ ____~--_.---.-.--.- _.__ -..-.--. ._.~_-.-~._-._,-- 
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-- _-..-.~-- ---- 
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c; 0.55 0.40 0. 1.3 
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-. .-.. - .___ - _.---.- ..__.. ___,_____~___ -_..---_ 
Lb :\ = ilftW drving tllc cllr0It1~t0gri~In in air, 
I1 13 = itfl.cX tlr+ng for 24 Ii owr blue gel. 
c C = nftcr syying with isopro~~nnol-tric~l~~l~~i~~i~~~ (4 : I) ant1 drying in air. 
(1 11 == after tlrvmg trcntccl cllroiiii~togrnnls for 2‘1 li over blue gel. w 
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Fig, 1. CiLlil~lYLtiCJll curves cll.lt;tinctl IIy fluorr)llcl~sito~il~~tr~ in tllc S1.I poo iljstrunlcnt ol’ I.).\ NS\’ I. 
clorivnti\w 011 silica gel (\Vcx*iIll) bcforc iLIlt ;Lt’tur trcatnlont \vitll iSC~~~~~~~~illl~~1-t~ictl~~~l~Lllli~~~ (see* 

‘.bblC 1 I). IA = nftcr drying the cllro1nntogriLlll in air; I I3 = iLCtcr tlq*ing for 2.1 h over I~luc gl*l : 
IC = after spraying with isol’ro2’nnol-tricthylaminc itntl clrying in air; 
Cllrc~l~~ntcljiriLl~~ tar .2.+ 11 obvr blue g:cl ; :tC = 21s rC. 

11) - nftcr drying trcatcd 
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Similar malts wmc> obtuinccl for tlic fluoro~lciisitonictrS: of g-1000 ng of tlic 
DANSYI, clerivativc of cstriol and Ioo-1000 ng of tlic derivative of e&row on pre- 
coated Silica Gel G (No. 1500) plates following asccncling clironmtograpl~y in chloro- 
form-bcnzenc-ctll~~Ilo1 (1s:~: I) am1 nxwurcment in the TLD IOO instrument 
(Table V), Again, a. linear clcpcnclcncc of the rccorclecl fluorcscencc on tlic conccntrn- 
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tion of tile DANSYL clcrivntivc was ol~s~rvd, whctlm the cvalmtion was carried 
out by triangulation of the lxxdis or by direct intcgrntion in tlic’instrumcnt (Fig. 4), 


