
A M E T H O D  F O R  T H E  Q U A N T I T A T I V E  D E T E R M I N A T I O N  

O F  E R G O M E T R I N E  IN R Y E  E R G O T  

L .  D.  V e c h k a n o v a ,  A.  I .  B a n ' k o v s k i i ,  
a n d  A.  N.  B a n ' k o v s k a y a  

UDC 543.062 : 547.94:633.88 

Recently, great  attention has been devoted to breeding work connected with obtaining s trains  of e rgo t -  
producing alkaloids and the study of their  biogenesis and microbiological  synthesis.  These investigations 
require accurate  and rapid methods for the quantitative determination both of the total and of the individual 
ergot  alkaloids. Existing methods satisfy these requirements  poorly [1-11]. 

In the present  paper  we give the resul ts  of investigations connected with development of a method 
the quantitative determinat ionof  e rgometr ine  in rye ergot  of the ergometr ine  s t ra in  bred in VILR {All- 
Union Scient i f ic-Research Institute of Medicinal Plants), which is the main raw mater ia l  for its production. 
The combined alkaloids of the e rgomet r ine  strain include ergometr ine  and ergometr in ine  [12]. We devoted 
our main attention to a study of the conditions for the extract ion of the e rgometr ine  from the raw material ,  
its chromatography,  and its removal from the sorbent° The method presupposes  the defatting of the com-  
minuted rye ergot  with petroleum ether  as has been descr ibed for ergotamine [13]. To extract  the com-  
bined alkaloids f rom the raw mater ia l ,  we used diethyl ether  in a rat io of 1 :20  (Table 1); the alkaloids 
were extracted with continuous s t i r r ing  for 2 h (Table 2). 

The total alkaloids were chromatographed in chloroform on paper  of type C {fast) and on plates in a 
thin layer  of alumina [ch lo ro fo rm-methano l  (97.5: 2.5)], Rfl of e rgometr ine  0.22 and of ergometr inine 0.41. 
The separat ion of the e rgometr ine  by paper chromatography took ra ther  a long time, while in th in- layer  
it was considerably faster .  

To determine the completeness  of the elution of the ergometr ine  from the paper  and the alumina, 
experiments  with pure ergometr ine  were per formed (Table 3). 

The accuracy of the proposed method was confirmed by the analysis of ergot  with additions of pure 
ergometr ine  (Table 4). The average relative e r r o r  of the method was 2.715% for the case of paper  chro-  
matography and 1.606% for  th in- layer  chromatography.  

The total alkaloids and the e rgometr ine  inthree samples of ergot  obtained from the communal fa rms  
of the "Lekrasp rom"  All-Union Combine were determined by the method developed. Table 5 gives the r e -  

sults of the analyses of one of these samples {weight of raw mater ia l  

TABLE 1 

Ratio of di- 
ethyl e ther  
to taw ma- 
terial taken 

1:10 

1 : 2 0  

1 ~30 

Ergometrine Total 
c o n t e n t  (%) alka- 
using loids, 

0,0491 0,048 0,064 
0,0431 0,049 0,069 
0,06010,064 0,089 
0,0611 0,066 0,088 

{0 06210,064 0,087 
0:060 1 0.064 0,086 

5 g)o 

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

Extract ion of the Alkaloids f rom the Raw Material .  The finely ground 
rye ergot  (5.0 g, with an accuracy  of 0.01 g) was defatted in a Soxhlet 
apparatus with petroleum ether  (bp 40-60°C) for 8 h. The defatted powder 
was freed from solvent at a t empera ture  not exceeding 30*C and was 
t r ans fe r red  quanti tat ivelyto a 250-ml flask with a ground-in stopper and 
100 ml of peroxlde- f ree  diethyl ether,  5 ml of 10% aqueous ammonia 
solution was added and the mixture was shaken for 2 h. Then 5.0 g of 
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TABLE 2 

Sample ' 

No. I 0,5 

Amount (%,) of 

PC I TLC " 
" "  I 0,5 1 2 3 

0.°,0.033, Io. 21o. olo.o7olo. 7  io.o,, 
0,03310,033}0,03210,033 0,03410,034/a a~}0,042 0,069 0,080 0,042 
0,03110,031/ 10,03410,03310,037 J . . . . .  J 0,040 t0,045] - -  10,968/ 0,040 

I t I t I o:o  -- 0,044}0,049 {0,048 -- 00600,0601 0,0'059054 { - o , . o  
0,061 I 

0,080 
0.083 
0,081 

TABLE 3 TABLE 4 

Depos- 
Ited, 
rag 

Found using 
PC T LC 

, m g  I u m g  ] 

0,050 0,0481 96,0 
0,0981 98,0 

0,100, 0,1031102,5 
0,1491 99,1 

0,150, 0,1541103,3 
0oc~ 0,198[ 99,0 

, .w 0,206 103 0 
0,2581 ' 

0,250{0,258}103,2 

Ergornetrine, mg .[ Error 

amount / nom- [ I Irela- 
lnthe ~dded inal found absolute Itive 

0.05099,0 
9 ,097197 ,0  2,9710,74813,71813,660~ 
0,100t100, 0 2,97 11,49614,46614,3401 

2,02 I 1,90813,92813,7801 
0,1491 99,3 
0,1471 98,0 
0,2041102, 0 TLC 
0'2001100'0 3,30 0,88414,18414,160 
0,2531101,2 3,051,768 [ 4,81814,610 
0,2501100,0 2,342,320'6681 2,9833'0082,9602'990 

--0,058 {1,559 
--0,125 2,821 
--0,148 3,767 

Mean 2,715 

--0,024 0,573 
--0.208 4,317 
--0,018 0,598 
--0,028 0,937 

Mean 1, 606 

anhydrous sodium sulfate  was added, and the mix tu re  was shaken vigorously  for  5 min,  allowed to stand, 
and rapidly f i l tered through hygroscopic  cotton. 

Determinat ion of the Total  Alkaloids.  A 25 ~ml port ion of the f i l t ra te  ( 1.25 g of ergot)  was p laced in 
a separa t ing  funnel, and the alkaloids were  ext rac ted  with 170 aqueous sulfuric  acid (4x 10 m l ) .  The f lask 
with the combined sulfur ic  acid ex t r ac t s  was placed in the wa te r  bath and heated to 40-50"C to e l iminate  
t r a c e s  of e ther .  The  cooled solution was passed  through absorbent  cotton into a 50-ml  m e a s u r i n g  flask; 
the f lask  and the funnel with the c o t tonwere  washed with 1% sulfuric  acid, and the solution was made up to the 
m a r k  with the s ame  solvent  (solut ion A).  

To  2 ml of solution A, 4 ml  of the Van Urk reagen t  was added, the mix ture  was s t i r r ed ,  and af ter  30 
min the optical densi ty  was m e a s u r e d  in a pho toco lo r ime te r  with a g reen  f i l te r  (500-560 nm) in a cel lwi th  
a l a y e r  th ickness  of 5 nm. The amount of e rgot  alkaloids in 1 ml of solution A was found f rom a c a l i b r a -  
tion graph.  

The pe rcen tage  of total  alkaloids calculated as e r g o m e t r i n e  (X) was calculated f rom the fo rmula  

X =  a.50.100 
1,25 ' 

where  a is the amount of alkaloids calculated as e rgomet r ine  in 1 ml of the solution A under  invest igat ion 
found f rom the ca l ibra t ion  graph,  g. 

Determina t ion  of the E r g o m e t r i n e  Content. A 50-ml  port ion of the f i l t ra te  (2.5 g of ergot)  was  evap-  
ora ted  to d rynes s  on the w a t e r  bath.  The solution was dissolved in 2 ml of methanol (solut ion B) .  

A. P a p e r  Chromatography.  With a microp ipe t te ,  0.2 ml  of solution B was deposi ted in a na r row 
band on the s ta r t ing  l ine of a sheet  (55× 17.5 cm) of type C (medium) chromatograph ic  paper .  The  paper  
was impregna ted  with a 50% ethanolic solution of fo rmamide  with a pH of 7.2-7.5,  leaving the s ta r t ing  line 
dry  to a width of about 2 c m ; t h e  excess  of f o r m a m i d e  was careful ly  squeezed out between sheets  of f i l ter  
paper ,  and the s t a r t ing  l ine was sp rayed  with the same  solution of f o r m a m i d e  f rom an a tomize r .  The 
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TABLE 5 

Ersometrine eontenz (%) usin~ 
PC T LC 

(x-'2). [ (x-'~ '2- (x-T). (x-~) 2. found .10--4 .10--6 I "10-  8 .10-3 

0,035 

0 , ~  
0 , ~  
0,~6 
0,~5 
0,~4 

+2 4 

- 18 324 
+2 4 
+12 +2 144 

--8 64 

found 

{o,= o 
0,035 ! 

I o , ~  + 
0,037 
0,038 + 1 J 0,036 
0,038 ~! 
0,037 0 

X=0,0348 Z 560 Z 0,000021 

Statistical characteristics TLC 
S O,Ot~ 153 
S-- 0,00048 

x 
= 0,95 
t~ 2,23 
E,, 0,00108 

E rel 2,92 % 

12=o,o37 [ 

PC 
0,00079 
0,00025 
0,95 
2,23 
0,000558 
1,6% 

ethanol was allowed to evapora te  f rom the sheet  of 
pape r  in the a i r  in a dark  place for  10 min.  Then 
chromatography  was p e r f o r m e d  for  5 h in a darkened 
chamber  by the descending method in the ch loroform 
sys tem,  af ter  which the pape r  was freed f rom the 
solvent by drying and was examined in UV light,  the 
luminesc ing  e r g o m e t r i n e  band being marked .  Over  
the whole width of the paper ,  this band was cut out 
f rom one end with s e r r a t i o n s ,  and the other end was 
placed in a cell containing a 1% solution of t a r t a r i c  
acid p re sen t  in a chamber  sa tura ted  with water .  The 
e rgome t r i ne  was eluted with the 1% solution of t a r t a r i c  
acid, and the eluate was col lected in a 10-ml cyl inder .  
Overnight,  6-8 ml of eluate was obtained, and this 
was made up to 10 ml and mixed (solution C). To 2 
ml of solution C was added 4 ml of the Van Urk 
reagent ,  the mix tu re  was s t i r r ed ,  and a f te r  30 rain 
i ts  optical density was m e a s u r e d  in a photoelect r ic  
c o l o r i m e t e r  with a green f i l ter  (500-560 nm) in a 
cell with a l a y e r  th ickness  of 5 m m .  The amount of 
e r g o m e t r i n e  in 1 ml of solution C was found f rom a 
ca l ibra t ion graph. The percen tage  of e r g o m e t r i n e  
(X) was calculated f rom the fo rmula  

X - -  b. 10. 100 
O, 25 ' 

where  b is the amount of e rgome t r i ne  in 1 ml of solution C found f rom the cal ibrat ion graph,  g .  

B. T h i n - L a y e r  Chromatography.  F rom a microp ipe t te ,  0.2 ml of solution B was deposited in the 
form o-~a nar row band at the s ta r t ing  line of a plate (18× 12 cm) of alumina (act ivi ty grade IV).  Chroma-  
tography was pe r fo rmed  in a darkened chamber  in the c h l o r o f o r m - m e t h a n o l  (97.5 : 2.5) sys t em until the 
front  had t r ave led  12-15 cm; a f te r  which the plate was dried in a dark  place and was inspected in UV light, 
the luminescen t  band of the e rgome t r i ne  being marked .  The alumina with the adsorbed e rgome t r i ne  was 
t r a n s f e r r e d  to a t es t  tube, 10 ml of a 1% solution of sulfur ic  acid was added and the mix tu re  was shaken 
for  50 rain. It was  then allowed to stand and was centrifuged at  1200 r p m  for  5 min (solution D). 

To 2 ml of solution D, 4 ml  of the Van Urk r eagen t  was added, and af ter  mixing, the p rocedure  was 
the s ame  as in the de te rmina t ion  of e r g o m e t r i n e  using paper  chromatography .  

S U M M A R Y  

A chromatophotomet r i c  method for the quanti tat ive de te rmina t ion  of e rgome t r i ne  in rye  e rgo ts  is 
proposed.  
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