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The role of estrogens inlhuman metabolism,, has: emphasized the need for determining 
micro-quantities of thkse compounds. M&hods ‘previously described employing 
column partition chromatographyl, paper chromatography2; a combination ’ of 
countercurrent ‘distribution and paper ‘chromatography3and acetylated compounds 
in gas chromatography? have been eithertime, consuming or insensitiveI,In a’previous 
report from this laboratory5 t,he three estrogens: e&one, @-estradiol and estriol 
were successfully separated but the results presented in this ml&t “rel&esent’ ‘a 
superior separation of estrone and. I@-estradiol and a ‘shorter retention time : for 
estriol. . ,,, , ., :\’ “: 

‘. .’ 

Ex;treriljzemtal . : ‘. ” :: 

The :gas chromatographic separation of :: a .synthetic: mixture of ‘estrone, 17@- 
estradiol and’ estriol was accomplished: utiiiiing. a Barber-Colman model’ IO. gas 
chromatograph~equipped:with~a YSr ionization detector. ‘. .:, : 

A 6 ft. long, “U” shaped, Pyrex glass columri with an internal diameter of 5 mm 
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Fig. I. Gas chromatographic separation of Fig. 2. Ultraviolet absorption spectrum for estrogens 
(A) 1.5 pg 17 P-estradiol, (B) ,r.s.pg estrone ‘, prior to’ and following : passage’ through column. 
and (C) 5.0 ctg estriol. Conditions: Column,. 

,,G ft. jj mm I,D. pyrex’glass column: 3 % 
(A) 3,/.4g ostronc before passing..through, column: 

QF-,I on. 100/120 Gas. Chrom-I?; 243O, 60 
(A) 3 pg estrono after passing through column ; ( 0) 

ml/min flow rate. Detector, 2jz”. Flash 
3 pg 1,7/&estradiol before: passing through column; 
( 0 ) 3 pg 17,Sestradiol after passing through 

* heater, 303~. 
,?, 

column; (0) 5 jxg ,eetric+ before. pas_$ng ,through 
column: (M) 5 /.4g e:;;cA;fter passing through 

l This investigation was supported in part by a research grant from The Heart Association of 
Southeastern l?ennsylvania. 
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was packed, iwith a stationary phase of’ 3 o/O’:, QFAI. : (fluorosilicone) on IOO/IZO Gas 
Chrom-P (Applied Science Labor&tories, : @c., ‘,, State,, College, Pa.). The temperature 
of the’ column was maintained at ‘243”, the detector at 272O and the “flash heater” at 
303”:. Argon was: employed as the:carrier gas and a. flow rate of 60. ml/min was main-, 
tamed. The column was ,previously conditioned,’ while vented to the air, at 253” and 
at the:oper@.ng pressure: of, the carrier gas for 24 .h. 

The samples were introduced to the column with a IO pl microsyringe employing 
a’spectroquality reagent grade of dioxane as the solvent.. 

“V / : 
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Results ‘and. disca4ssion 
i  
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Two criteria, were used to determine and prove ‘the thermal stability of the estrogens 
in the gas chromatographic separation technique described. The first was an examina-: 
tion of the chromatogram over an extended length of time. Had any decomposition 
occurred, new peaks, skewing or broad peaks would have been observed. At no time 
were any.of these conditions ‘observed under the.operating conditions.described. The 
chromatogram of the three .compounds: is shown in Fig. I. The second criterion was’ to 
determine the ultraviolet absorption spectra, after passing the compounds through 
the column. and comparing, them, to reference,. spectra; In all cases. the absorption 
maxima’were identical prior to and following passage through the column as may be 
observed in Fig. 2. This indicated thermal stability of the compounds. 

The retention times of the three compounds are shown in Fig. I. 

Previous evidence for the gaschromatographic separation of estrogens has been 
presented by WOTIZ AND MARTIN* and VANDENHEUVEL et aZ.0 but the problem of 
thermal instability was encountered in both ,reports and as a result separations were 
difficult. Wok AND MARTINS found it necessary to acetylate the estrogens, prior to 
introducing them to the columns. The symmetry of the peaks, as observed in our 
results as seen’ in Fig. I, indicated the thernial stability of the compounds under the 
conditiotis,described. ” 

The,methods employed in this study are being applied to biological material’and 
will be presented in’s future report. 
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Estrone,was generously supplied by Eli Lilly and Company, Indianapolis, Indians. 
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