EXPERIMENTAL

Gas—liquid chromatography was performed on a Pye series 104 instrument with a flame ionization de-
tector at a rate of flow of Ar of 75 ml/min and a column temperature of 240°C., Glass columns (100 x0.4 cm)
containing 1.5% of SE~-30 on Gas-chrom G (60-80 mesh), 1.5% of SE-30 on Chromosorb W (80-100 mesh), and
1.5% of OV-17 on Chromosorb W (80-100 mesh) were used, Samples of pure markers in the form of 1l of 2
0.5% solution in chloroform were injected into the column with a Hamilton syringe. The trimethylsilyl deriva-
tives were obtained by the method of Ikekawa et al, [3] and were introduced directly into the chromatograph.

To prepare samples of the methyl esters of the acids from the rhododendron extracts, the extracts ob-
tained after the treatment of the plant raw material with chloroform were separated into acidic and neutral
fractions. The acidic fraction (0.5 g) was treated with a solution of diazomethane in diethyl ether, After the
elimination of the solvent, the residue was dissolved in 3 m! of chloroform, and 1-2 pl of the mixture was
introduced directly into the chromatograph.

SUMMARY

1. The chromatographic mobilities of 52 triterpenoids on the stationary phases SE-30 and OV-17 have
been studied,

2. It has been established that the retention times of triterpenoids depend on the number, nature, and
steric orientation of the functional groups.

3. [t has been shown that the GLC method can be used for the investigation of the triterpene composition
of the acidic fractions of plant extracts, The use of OV-17 in the analysis of methylated products gives the
best results,
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GAS-CHROMATOGRAPHIC SEPARATION OF FREE
STEROLS USING STEAM AS THE MOBILE PHASE

M. A. Baidarovtseva, B. A. Rudenko, UDC 542.91:543,544
M. I. Kuleshova, and V. F, Kucherov

At the present time, the gas-chromatographic analysis of steroid compounds is one of the analytical
methods used both in the study of the metabolism and chemical transformations of steroids and in the produc-
tion of steroid drugs. As stated in the majority of publications, steroid compounds are analyzed after their
previous conversion into the more volatile trimethylsilyl, acetyl, or trifluoroacetyl derivatives [1]. This is
due to the high polarity and exceptionally low vapor pressure of the majority of compounds of the group under
discussion. Furthermore, the gas chromatography of the free steroids under the usual conditions is complicated
by the formation of diffuse "tails" which markedly impair resolution and reduce the sensitivity of the chroma-
tographic system. In view of the fact that in a number of cases a considerable reduction in retention time and
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TABLE 1. Retention Indices of Steroid Com-
pounds in a Column Containing Polydimethyl-
siloxane SE-30 at 230°C

Kovat's retention
indices
Compound Peak
in in
steam |nitrogen
Ergosterol 1 | 2867 2670
2 3074 2757
Cholesterol 3024 3100
Diosgenin 3148 3150
Stigmasterol 3163 2990
B -Sitosterol 1 3140 3000
2 3235
Lanosterol 1 3163
3120
2 3201
Phytosterol 1 3113 3016
2 3139 3120
3 3198 —

improvement in the shape of the peak when steam has been used as the mobile phase in the chromatography of
substances of low volatility and high polarity [2-4], we have performed the gas-chromatographic separation of
free steroids under these conditions. In addition to steroid alcohols cholesterol, sitosterol, etc.) the group of
compounds studied included some terpenoids (lanosterol) and steroid genins (diosgenin).

EXPERIMENTAL

The experiments on the gas-chromatographic separation of sterols in a current of steam were performed
with a special all-glass chromatograph [5] fitted with a flame-ionization detector and two chromatographic
columns differing in the polarity of the liquid phases used: a column 1.3 m long containing 1% of the weakly
polar polydimethylsiloxane SKTB-K and a column 2 m long containing 5% of the polar polysiloxane XE-60 con-
taining cyano groups. The solid support was Chromaton N with a grain size of 60-75 mesh or 75-90 mesh.

In the experiments with the weakly polar liquid phase, the column temperature was 230°C, and with the XE-60
it was 260°C. The steam pressure at the inlet to the column was 0.5-1.3 atm. The samples were introduced
in the form of solutions in chloroform or as dilute aqueous suspensions. In working with the column containing
SKTB-K, the Kovats indices of all the compounds investigated were determined (Table 1). The table also gives
the retention indices obtained under comparable conditions but using an inert gas — nitrogen — (the chromato-
grams are shown in Figs. 1 and 2.).

On comparing the results obtained, it may be concluded that the use of steam as mobile phase permits
the retention times to be considerably shortened and the shape of the peaks arising to be improved. For three
of the substances studied — g-sitosterol, lanosterol, and phytosterol — the nature of the chromatograms changed
considerably on passing from nitrogen to steam, In the chromatogram with steam the number of peaks rec-
orded proved to be greater: lanosterol and g-sitosterol were recorded in the form of two peaks each and
phytosterol was eluted in the form of three peaks. Since the g-sitosterol and phytosterol isolated from natural
sources are not homogeneous products {6], the fact that they gave chromatograms in the form of several peaks
must apparently be considered as a result of the sharper separation achievable by using steam,

The results of a comparison of the retention indices of the compounds studied, measured in the column
containing polydimethylsiloxane SE-30, showed that some of them change the value of their index by 100-150
units on passing from nitrogen to steam. This leads to a change in the order of issue of the peaks. For ex-
ample, cholesterol, which is eluted in nitrogen after sitosterol, is eluted first in steam. On chromatograms of
lanosterol and phytosterol obtained in a current of steam there is in each case a peak of a retention index close
to 3200 (see Fig. 1), possibly corresponding to components of the same nature.

On passing to a more polar liquid phase — the cyano-group-containing polysiloxane XE-60 — the retention
times of sterols falls considerably and their separation becomes somewhat less sharp (see Fig. 2).

Thus, gas—liquid chromatography in a current of steam considerably facilitates the analysis of steroid
compounds as compared with chromatography in nitrogen and creates the prerequisite for their direct de-
termination in agueous biological media.
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Fig. 1. Chromatograms of natural sterols in a current of steam
in a column containing 1% of polydimethylsiloxane SKTB on
Chromaton at 230°C (length of the column 1 m, pressure of steam
0.5 atm): a)lanosterol (retention index of the 1st peak 3163 and

of the second peak 3201); b) sitosterol (retention index of the first
peak 3113, of the second peak 3139, and of the third peak 3198).

Fig. 2. Chromatogram of a mixture of sterols in a column of 5%
of polysiloxane XE-60 containing nitrile groups (length of the
column 2 m 230°C, pressure of steam 0.5 atm): peak 1) ergos-
terol; peak 2) cholesterol; peak 3) sigmasterol; peak 4) diosgenin,

SUMMARY

The gas-chromatographic separation of natural sterols using steam as the carrier gas has been performed.
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