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The microamalytical separatiom of steroids by gas chromatography may
be carried out by conventional methods with thermostable liquid phases at
260-280°s This is the basis of the work of Sweeley and Horming (1960)
with an ethylene glycol~isophthalic acid polyester as a polar stationary
phase, and Beerthuis and Recourt (1960) with a silicome oil as a nom-polar
phases Satisfactory separations for a number of steroids were achieved in
both instances, but the conditions precluded extension of these methods to
polyfunctional compounds and substances of limited thermal stability.

Experiments with silicone polymer SE-30 (Silicone Products Department,
General Flectric Co.) coated in low concentration on a Chromosorb W support
provided a new approach to the problem. Retention times of 5-50 minutes
were found for a variety of steroids at a colummn temperature of 222° (f1ow
rate, 30 ml./min.). Cholesterol, cholestanol, P-sitosterol and stigmasterol,
as well as a number of androstane and pregnane derivatives, were chromato-
graphed under these conditions (VandenHeuvel, Sweeley and Horning, 1960).
The effectiveness of this method may depend on the thin-film effects
‘described by Hishta, Messerly and Reschke (1960).

Two classes of steroids of particular interest in biological and bio-
chemical work are sex hormones and bile acids. In order to determine if
this powerful and highly semsitive analytical separatory procedure was
applicable to these compounds, a series of columns was prepared and tested

under a variety of conditions. The liquid phase was SE-30 silicone polymer.
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The coating procedure was carried out with a toiueme solution (0.75, 1.5 and
3.0%) according to the method of Horning, Moscatelli and Sweeley (1959).
Chromosorb W, 60-80 and 80-100 mesh, was used as the supports The columns
were 6 fto x 4 mm.; theoretical plate values were 1800-2200. An argon
ionization detection system was useds The steroid hormones were used without
chemical modification but the bile acids were comverted to methyl esters with
diazomethane before chromatography.

Well-defined peaks with no evidence of decomposition were obtained for
all compounds. The retention times were consistent with previous observa-
tions of the effects of the functional groups present in these substancese
The C-18, C-19 and C-21 hormones were eluted relatively rapidly (all were
eluted before cholestane)e Bile acid methyl esters showed longer retention
times. Methyl cholate was collected after chromatography, and the infrared
spectrum of the collected material was identical with that of the starting

material, indicating that no change occurred during the operation.

SE-30 phase, ©0.75% on Chromosorb W, 60~80 mesh

n 2220
20 psi
]
* o
3 3 +
. o o o
=3 < — =g
] S s 2
g 5 3
[eo} P |4 ﬁ;
] b v
o ~ o o [
~ o o 2
il ] 5 9
] }? o —~
— j? o
Py = e} o
) B ~
2 = ] >
o] o ﬁ
& = s
© =
~
1 1 ¥ ) i
0 10 20 30 40

Time (minutes)

34



Vol.3,No.1  BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS  July 1960

RELATIVE RETENTION TIMES?

SEX HORMONES TDE, 222° TINE, 222°
1.5% 0.75%
Estrone 0.54
Estradiol 0,62
Estriol 0.95
Progesterone 0.90
Androsterone 0.41
Testosterone 0.56

BILE ACID DERIVATIVES

Methyl lithocholate 2,15
Methyl deoxycholate 3.43
Methyl hyodeoxycholate 4.20
Methyl cholate 6410

REFERENCE OOMPOUND

Cholestane 1.00

8 Argon ionization detector, 6 fto x 4 mme I.De columns,

b Time; 12.6 min. for 60-80 mesh Chromosorb W, 1.5% SE-30, 20 psi.
(120 ml./min.) °

€ Time, 6.0 min. for 60~80 mesh Chromosorb W, 0,75% SE-30, 20 psi.
(109 ml./mine) .

Retention times relative to cholestane are given in the Table. All
retention times were measured at 222°%, A 0.75 or 1.5% coating on 60-80
mesh support, used with inlet pressures of 10-20 lbse., was found most useful,
Under these conditions the hormone separations required only a few minutes.
The bile acid separations required a somewhat longer time,

Adrenal cortical steroid hormones are currently under investigation to
determine if additional polyfunctional steroids can be separated in the

same way.
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