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A toxic s t ra in  of the fungus Stachybotrys al ternaus,  family Demat iaceae ,  found in the Ukraine,  attacks ce l l u lo s e -  
containing subs t ra tes ,  espec ia l ly  crude fodder, causing d isease  and loss of animals  [1]. 

In a study of the products  of the act ivi ty of this fungus we became in te res ted  in the composi t ion of the s te ro l  
f ract ion of the unsaponif iables .  There  is information in the l i t e r a tu re  according to which in numerous spec ies  of 
myce l ia l  fungi (Aspergi l lus,  Penicillium., Fusar ium,  Dendrodochium toxim, etc.) the s te ro l  f rac t ion is mainly  
e rgos t e ro l  [1-3].  

The s te ro l  f ract ion of the fungus St. a l ternaus was obtained in the form of a c rys ta l l ine  substance with mp 
133-134 ° C, [c~] D -42  °. The UV spec t rum of the s te ro l  f ract ion showed the three max ima  c h a r a c t e r i s t i c  for  e rgos te ro l  
(IV): 271, 282, and 293 m#. However,  a quanti tat ive evaluation with r e f e r ence  to a standard concentra t ion of e rgos t e ro l  
showed that it amounted to ~0.2% of the total mass  of the s te ro l  fraction.  The IR spec t rum (Fig. 1) contained two 
bands: v 1020 and 1056 cm -t  due to the A 5-3fi-hydroxy grouping of s te ro ids  [4]. At the same time, the band of the 
C--OH s t re tch ing  vibrat ions  (~ 1056 cm -i) was somewhat  broadened. This shows the possible  p r e s e n c e  in the f ract ion 
under study of a number  of compounds possess ing  the A 5-3fi-hydroxy s t ructure .  The increased  intensity of the bands 
of the deformat ion vibrat ions  of CH 2 groups (~max 1462 cm -1) and CH 3 groups (~max 1387 cm -~) as compared  with 
cho les te ro l  (the band of the O- -H s t re tching vibrat ion,  v 3260 cm -1, was taken as a standard) shows an i nc r ea se  in 
the number of hydrocarbon groups in the molecule  of the s te ro ids  in the f ract ion studied in compar i son  with the 
cho les te ro l  molecule .  We have previous ly  shown the possibi l i ty  of a quanti tat ive funct ional-group analysis  f rom the IR 
spec t ra  of the s te ro ids  [5]. In the molecu la r  region of the mass  spec t rum (Fig. 2) there  are  four peaks with m / e  414, 
412, 400, and 396. The peak with m / e  396 cor responds  to the molecu la r  weight of e rgos te ro l ,  and its pe rcen tage  
was de termined  f rom the UV spectra .  In the NMR spect rum,  the chemica l  shifts of the angular  methyl  groups at C18 
(0.67 ppm) and at C19 (0.98 ppm) a re  the same as in choles te ro l ,  and in the mass  spec t rum there  is a s t rong peak with 
m / e  255 corresponding  to the choles te ro l  molecule  without the side chain and without a molecule  of water .  Thus, the 
compounds with m o l w t  414, 412 and 400 a re  A 5-3fl-hydroxy s te ro ids  with side chains at C17 which are  l a r g e r  than 
those of s te ro ids  of the cholestane se r i e s .  The p r e s e n c e  in the IR spec t rum of a band with v 974 cm -1 shows that the 
f rac t ion studied contains a compound with the trans configuration of the protons at the double bond of the s ide chain 
[6], s t i gmas t e ro l  (II), with molwt  412. The p r e s e n c e  in the NMH spec t rum of s ignals  of protons of an ethyl group and 
the f ragmenta t ion  of the degradat ion mass  spec t rum (see Fig. 2) cha r ac t e r i z e  the s terol  with a mass  number of 414 
as fi-sitostero][ (I), and the s te ro l  with mol wt 400 as campes te ro l  (III). 
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Since, for the compounds mentioned, the routes  of degradat ion under the action of e l ec t ron  impact  are  a lmost  
identical ,  and the mel t ing points a r e  s imi la r ,  on the basis  of the m a s s - s p e c t r o m e t r i c  resu l t s  it is poss ible  to evaluate  
the quanti tat ive ra t io  of these compounds in the s te ro l  f rac t ion of the fungus St. a l ternaus.  
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Fig. 1. IR spect rum of the sterol  fraction 
of fungus St. a l ternaus.  
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Fig. 2. Mass spect rum of the s terol  fraction 
of the fungus St. a l ternaus  in the region of 
the molecular  ions. 
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Fig. 3. Results of the thin-layer 
chromatography of the sterol fraction of 
the fungus St. alternaus. 
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In the s te ro l  f rac t ion  of the unsaponifiable group of substances of the fungus under considera t ion  57% is fl- 
s i tos te ro l ,  2 ~  s t igmas te ro l ,  and 15% campes te ro l .  Usually only 0.2% e rgos te ro l  is found in the s tero id  f ract ion of 
myce l ia l  fungi. 

The p r e s e n c e  in the mass  spec t rum of a f ragment  with m / e  396, i . e . ,  a mass  equal to e rgos te ro l ,  may throw 
doubt on the r e l a t ive  amount of e rgos te ro l  in the fract ion.  But we cons ider  the evaluation der ived f rom the UV spec t r a  
to be m o r e  re l iab le .  F u r t h e r m o r e ,  the f ragment  with m / e  396 may re l a t e  to f i - s i tos tero l  without a molecule  of water .  
The speci f ic  rotat ion of the fract ion ([~]D -39.5°) calculated by an additive scheme agrees  well with that found 
([c~] D -42°),  which shows the c o r r e c t n e s s  of our quanti tat ive evaluation of the composit ion of the fract ion.  A final 
conf i rmat ion  of the composi t ion of the s te ro l  f ract ion was obtained by th in - layer  chromatography (Fig. 3). The 
re la t ive  chromatographic  mobi i i t i es  of the four spots observed correspond to the s te ro l s  l is ted above and agree  with 
l i t e r a tu re  data [7]. 

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

The fungus St. a l ternaus was grown on prev ious ly  s t e r i l i zed  bar ley  straw at +23-25 ° C for  20 days. The 
myce l ium with the spores  was washed with water ,  the suspension was centrifuged, and the b iomass  was dr ied at 
40-45  ° C (yield 8-9%). The lipids were  ext rac ted  with methylene chloride.  The s te ro l  f ract ion was obtained by 
saponifying the lipids with ethanolic alkali  [95% EtOH-50% KOH (5 : 1)]. The unsaponifiable f ract ion was washed out 
with pe t ro leum ether.  The solution was washed with 50% EtOH and then with water  until it was neutra l  to 
phenolphthalein and was twice chromatographed on a column of alumina. The s te ro l s  were  eluted with a c h l o r o f o r m -  
pe t ro leum ether  mix tu re  (1 : 1). The fract ion obtained was r ec rys t a l l i zed  th ree  t imes  f rom pe t ro leum ether.  The 
chromatographic  separa t ion  of the s t e ro l s  was ca r r i ed  out on plates  coated with 85% s i l ica  gel (100 mesh) and 15% 
gypsum prev ious ly  impregnated with undecane in an acetic a c i d - w a t e r  (90 : 10) sys tem.  The UV spec t ra  were  taken 
on the SF-4A spec t rophotometer ,  the IR spec t ra  on a UR-10 inst rument  (solution in CC14 and tablets  with KBr), the 
NMR spec t r a  on a JNM-4H-100 (100 MHz) instrument ,  and the mass  spec t ra  on a MKh-1303 mass  spec t rome te r .  
The m e a s u r e m e n t  and in terpre ta t ion  of the mass  spec t ra  was ca r r i ed  out by V. G. Zaikin (Institute of the Chemis t ry  
of Natural  Compounds, AS USSR). 

C O N C L U S I O N S  

1. The composi t ion of the s te ro l  f ract ion of the unsaponifiable group of substances of the fungus 
Stachybotrys._alternaus has been studied. It has been shown that, unlike the s terol  f ract ion of other  myee l i a l  fungi, the 
s te ro l  f rac t ion studied contains a lmost  no e rgos te ro l .  

2. On the bas is  of UV, IR, mass ,  and NMR spectroscopy,  optical activity, and chromatographic  behavior ,  the 
substances p resen t  in the s te ro l  f ract ion have been identified s t ruc tura l ly ,  and the ra t io  of thei r  quanti t ies has been 
found. 
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