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The information on the s te ro ids  of the wheat grain that has accumulated up to the p resen t  t ime is 
l imited to a smal l  number  of pape r s  and has  no sys temat ic  nature [1, 2]. The authors  of the p resen t  c o m -  
munication are  the f i r s t  to have made an a t tempt  at a sys temat ic  study of the change in the composi t ion of 
the s t e ro l s  in the lipids of wheat of the "Mironovskaya 808" va r ie ty  in five s tages  of the development  of the 
plant and four s tages  of p o s t - h a r v e s t  ripening. 

It can be seen f rom Table i that the total amount of s t e ro ids  in the wheat lipids in the period of r i p e n -  
ing f rom the stage of mi lky  r ipeness  to the end of s to rage  va r i e s  between 2 and 3 %. At the f i r s t  study point 
(the end of the format ion of the grain),  the biosynthesis  of the s t e ro l s  is apparent ly  not so intensive and the 
total amount of s t e ro l s  is 1.5 ~c. 

By m a s s - s p e c t r o m e t r i c  analysis  pe r fo rmed  as descr ibed  by Brooks  [3], the following s t e ro l s  were  
found in wheat grain: f l - s i tos terol ,  s t igmas te ro l ,  e rgos t e ro l ,  c ampes t e ro l ,  b r a s s i c a s t e r o l ,  lanosterol ,  and 
24-methylene-24,25-dihydrolanostero1.  The rat io  of the s t e ro l s  changes according  to the stage of r ipening 
(Fig, 1). 

Table 2 gives information on the changes in the re la t ive  amounts  of the s t e ro l s  in the i r  mixture  in all 
nine s tages  of the investigation obtained by compar ing  the re la t ive  intensi t ies  of the molecu la r  ions in the 
corresponding m a s s  spect ra .  The amount of f l - s i tos te ro l  fails  sharply  f rom 40 to 30 % (stage of the begin-  
ning of waxy r ipeness)  and then r i s e s  again, while the content of b r a s s i c a s t e r o l  r i s e s  to 25-30'7o In this 
period,  b r a s s i c a s t e r o l  i s  possibly the main s terol  of the plant, and in the other  s tages  this role is played by 
/3-si tosterol ,  the amount of which is  cons iderably  g r e a t e r  than that of the other  s te ro ls ,  as  repor ted  by o ther  

TABLE 1. Change in the Total  Content of Sterots  in 
Wheat Lipids during the Stages of Ripening  (~c on the 
weight of the Iipids) 
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Fig. 1. Mass  spec t rum of the mixture  of s t e ro l s  isolated at 
the stage of the beginning of grain  format ion (1st stage).  
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TABLE 2. Relative Amounts of Sterols in Their  Mixture (percentages 
.0n the sum of the molecular  peaks) 

Stage 
Sterols l 2 3 4 5 6 7 8 9 
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authors [2]. The replacement  of one main s terol  by another during the development of the plant is an in- 
teres t ing  phenomenon. It is  likely that at the "beginning of waxy r ipeness"  stage b ras s i eas t e ro l  is mainly 
present  in the cell  membranes ,  the features of the s t ructure  of its molecule (as compared with fl-sitosterol) 
consis t ing in the presence  of an additional double bond in the side chain. Because of this, b ra s s i cas t e ro l  
can form rr-complexes with biological ma te r i a l s  which are capable of affecting the total metabol ism in the 
plant cell. It is charac te r i s t i c  that it is just in these stages that the intensive accumulation of protein takes 
place [4]. 

The presence  of e rgos te ro l  in the mixture of s terols  was established without doubt by mass  spec t ro -  
me t ry  and by UV spectroscopy.  The nature of the UV spectrum of the mixture of s terols  is s imi lar  to the 
spectrum of pure e rgos te ro l  (}'max 278.5 nm; e = 1730). The amount of e rgos te ro l  in the mixture of s terols  
calculated from these f igures (18.2 %) is close to the resul ts  obtained by the m a s s - s p e c t r o m e t r i c  method. 

The increase  in the relat ive amount of f l -s i tosterol  and campes tero l  during the formation of the grain 
can be explained by the fact that they consis t  of the final products  of biosynthesis.  Since lanosterol ,  24- 
methylene-24,25-dihydrolanosterol ,  and b ras s i cas t e ro l  are those s terols  f rom which s t igmasterol ,  h - s i to s -  
terol ,  and campes te ro l  are biosynthesized, their accumulation in the ear ly  stages and the subsequent de-  
c rease  in their amount in the mixtures  through metabol ism is a natural  phenomenon. 

E X P E R I M E N T A L  M E T H O D  

The investigations were per formed with the s terols  of "Mironovskaya 808" wheat isolated in five stages 
of field ripening and four stages of pos t -harves t  ripening of the grain: beginning of the formation of the 
grain, milky r ipeness,  beginning of waxy r ipeness,  end of waxy r ipeness,  full r ipeness,  six days '  ripening 
in the grain, 10 days '  pos t -harves t  ripening, 20 days '  pos t -harves t  ripening, and 30 days '  pos t -ha rves t  r i -  
pening. 

The lipids extracted from the wheal grain [5] were subjected to alkaline saponification [6], and the 
sterols were extracted from the unsaponifiable fraction as the complex with digitonin [7]. The digitonin 
complex was decomposed by heating with dimethyl sulfoxide at 100°C for 5-15 rain. The sterols that pre- 
cipitated when the solution cooled were extracted repeatedly with hexane, and the hexane was driven off in 
vacuum. The dried residue consisted of a mixture of sterols. 

The total amount of sterols in each sample (see Table i) was determined by precipitation with digi- 
tonin [5]. The mass spectra of the sterols were taken on an MKh-1306 instrument at 35 ° C with an ionizing 
voltage of 75 V. The results of a mass-spectrometric analysis performed with a mixture of sterols (lanos- 
terol, fl-sitosterol, ergosterol, and stigmasterol) of known composition showed that the er rors  in the de- 
termination did not exceed 2% (Table 3). The UV spectra were taken in ethanolic solution on a Specord 

UV-Vis instrument (c. Zeiss, Jena). 
TABLE 3. Relative Contents 
of Sterols  in a Known 
Mixture, 7c 

Sterols (etuatFound Error 

Lanosterol 3 ~ 30,4 + 1,33 
B-Sitosterol :~,~ 29.5 - 1.67 
Ergosterol 2) 20,3 [~-1 5 
Sugmasterol 2 I 19,6 i--210 

S U M M A R Y  

1. The changes in the amounts of s terols  in the lipids of wheat 
of the var ie ty  "Mironovskaya 808" at var ious stages of development of 
plant have been studied. 

2. The presence  in the mixture of s te ro ls  of f l-si tosterol ,  b r a s -  
s icasterol ,  s t igmasterol ,  e rgos te ro l ,  l anos tero l ,  24-methylene-24,25-  
dihydrolanosterol ,  and campes te ro l  has been shown. 
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3. It has  been es tab l i shed  that the main  s te ro l  of wheat l ipids is f l - s i tos tero l ;  however ,  in the "begin-  
ning of waxy r ipeness"  stage the amount of this s te ro l  fal ls  sharply.  At this  stage of development  of the 

• plant the function of the main s te ro l  is  fulfilled by b r a s s i c a s t e r o l .  
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