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The determination of e rgos te ro l  in yeas t  or in the i r radia ted solutions obtained during the production 
of vitamin D 2 by precipitat ion with digitonin is a lengthy operation and in a number of cases  does not give 
accura te  resu l t s  since besides e rgos te ro l  digitonin precipi tates  many other s teroids  [1]. There are  repor t s  
in the l i tera ture  on the use of gas liquid chromatograph (GLC) for the separat ion of synthetic mixtUres of 
e rgos tero l ,  cholesterol ,  and cer ta in  other s teroids  [2] and also for  the analysis  of vitamin D. The vitamin 
appears on the ch roma tog ram as 2 peaks which cor respond with pyro-  and isopyrocalci ferol ,  which are  
formed by the rmal  i somer iza t ion  on the chromatographic  column [3]. The GLC method has been used for 
the determinat ion of vitamin D in blood and l iver  [4]. 

We have studied the possible use of the GLC method for the determinat ion of e rgos te ro l  and other 
s teroids  in such substances as yeas t  and fungi and in the i r radiat ion products of e rgos tero l .  

The chromatographic  behavior of e rgos tero l ,  lumisterol ,  vitamin D2, and their acetates ,  and also the 
acetates  of tachysterol ,  precalc i ferol ,  and e rgos te ro l  peroxide were studied in o rder  to identify the sub- 
s tances which could be present  in the i r radia t ion products.  F u r t h e r m o r e  the retent ion volume of choles-  
te ro l  and its acetate was determined.  The resul ts  of the determinat ion of retention t imes  are  given in 
Table 1. 

During the analysis  of the free alcohols,  lumisterol ,  which is one of the main i r radia t ion products of 
e rgos tero l ,  gives a peak which coincides with the 2nd peak of vitamin D 2. A more  complete separat ion of 
these substances is obtained by GLC of their  acetates  (q.v. Table 1). Moreover ,  the acetate of preea lc i fero l  
gives r i se  to 2 peaks which are  s imi lar  to the peaks of vitamin D 2 acetate, this enables a simultaneous de- 
terminat ion of vitamin and previ tamin to be ca r r i ed  out. The acetate of tachys tero l  is evidently decomposed 
on the column and does not give a peak. The acetate of e rgos te ro l  peroxide which is pract ica l ly  always 
fo rmed under industrial  conditions does not interfere  with the determinat ion of the main components of the 
mixture.  

In Fig. 1 is r epresen ted  the ch romatogram of the mixture of s teroids  separated f rom bakers  T yeast .  
It is evident that the separat ion of the components on the eh romatogram permits  their  quantitative de te rmi -  
nation to be ca r r i ed  out. Similar  resu l t s  are  obtained by the analysis  of the nonsaponifiable f ract ion of the 
lipids of Blakeslea t r ispora .*  

E X P E R I M E N T A L  

Substances Studied. Ergos te ro l ,  vitamin D2, precalc i ferol ,  tachysterol ,  and lumisterol  were obtained 
as descr ibed ea r l i e r  [5]; photosensit ized oxidation of e rgos te ro l  in alcohol gave e rgos te ro l  peroxide, mp 
170-173 ~ [6]; choles terol  had mp 149 ~ 

Acetylat ion of the above substances with acetic anhydride in pyridine gave the acetates .  The sub- 
s tances were  purified by recrys ta l l iza t ion ,  the acetates  of preca lc i fero l  and tachys tero l  were  purified 
chromatographica l ly  on an alumina column (activity II, eluting with a mixture of petroleum ether  and ben- 
zene, 2:1). All the acetates  were  homogeneous on chromatographing on an alumina plate in a petroleum 
e the r -benzene  sys tem (2:1 by volume). Given below for the substances are  the melting point and R s re lat ive 

* The authors are  grateful  to M. B. Yakovleva.for donating samples of the nonsaponifiable f ract ion of Blake- 
slea t r i spora .  
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Retention Time of Steroids and Thei r  Ace-  

Substances 
f r ee  

alcohol 

Retention t ime (in min) 

acetate  

87 and 97 
97 

122 
Fig. 1. Chromatogram of the mixture  
of s teroids  isolated f rom baker s '  yeast .  
F i r s t  peak is e rgos te ro l .  

82 and 115 
93 

106 
130 
160 

82 and 115 
Retained on 

column 

Ergoca lc i fe ro l  
Lumis te ro l  
Cholesterol  
E rgos t e ro l  
E rgos t e ro l  peroxide 
P reca lc i f e ro l  
Tachys te ro l  

TABLE 1. 
tates  (Car r i e r  Gas Flow 75 m! /min ,  Tempera tu re  
245~ 

to p reca lc i fe ro l  acetate;  e rgos te ro l  acetate:  167-170 ~, 
0.49; lumis te ro l  acetate:  108-110 ~ 0.42; vi taminD 2 
acetate:  83-86 ~ , 0.89; choles tero l  acetate: 114-116 ~ , 
0.75; e rgos t e ro l  peroxide acetate:  195-197~ 0.40; 
t achys te ro l  acetate:  - 0 . 6 4 ;  p reca lc i fe ro l  a c e t a t e : -  
1.0. 

The nonsaponifiable f ract ion of the lipids of bakers '  yeas t  and the fungus Blakeslea  t r i spo ra  were  ob- 
tained in the usual manner  [1]. 

Chromatography.  A ~Pye" argon chromatograph was used, s ta t ionary  phase 10% SE-30 on Celi te-545 
(100-120 mesh), length of glass column (borosi l icate  glass) 1.2 m, c a r r i e r  gas flow 75 ml /min ,  p r e s su re  
1.4 atmo The substance was applied to the column f rom a mic ro  pipette as a 5-20% solution in benzene.  

CONCLUSIONS 

The feasibi l i ty  of determining s teroids  in yeast ,  fungi, and the products  of i r radia t ion of e rgos te ro l  by 
a gas liquid chromatographic  method is demonst ra ted .  The optimum conditions found for  the separat ion of 
the main substances formed during the i r radia t ion  of e rgos te ro l  and their  re tent ion volumes a re  given. 
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