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We have previously repor ted  a polarographic  determination of cytisine in the combined alkaloids 
obtained f rom plant raw mater ia l  [1]. However, this simple and rapid method cannot be used in many 
cases  since on working at the l imit of the negative range of potentials (El/2 of the second, catalytic,  wave 
of cytisine is - 2 . 2 5  V relat ive to the potential of the me rcu ry  pool) careful  purification of the solvent and 
of the supporting electrolyte  is necessa ry .  

In view of this, we have developed a chromatopolarographic  determination based on the use of the 
f irst ,  diffusion, wave with El/2 = - 2 . 0 0  t o - 2 . 1 0  V on a support  of 0.1 N (C2Hs)4NOH in 80% ethanol. Direct  
proport ional i ty  between the diffsuion currents  and the concentration of alkaloid is observed in the range 
f rom 0.1 to 1.0 mg /ml .  

In addition, we studied the a l teramine isolated f rom Thermopsis  al ternif iora [2], which also possesses  
a diffusion wave with El~ 2 =--2.05 to--2.10 V and a hydrogen catalytic wave with El/2 = - 2 . 2 0  V. All the 
alkaloids of thermopsis  showed diffusion waves with s imi lar  values of El/2, and therefore  to separate  the 
cytisine f rom the accompanying bases we used th in- layer  chromatography in a fixed layer  of si l ica gel in 
the c h l o r o f o r m - a c e t o n e - m e t h a n o l - a m m o n i a  (30 -25 "8 "1) sys tem.  The Rf values for cytisine, N-methyl-  
cytisine, thermopsine,  pachycarpine,  and al teramine are 0.30, 0.50, 0.70, 0.11, and 0.90, respect ively .  
Elution with ethanol gives 98-100% desorption.  The accuracy  of the method was checked by analysis of 
model mixtures  and of extracts  with the addition of the individual alkaloid. The relative e r r o r  of the de- 
terminat ions  is ~5~.  

The isolation of the combined alkaloids f rom the raw mater ia l  and the polarographic determination 
was per formed as descr ibed previously [1], with the difference that we used the indices of the f i rs t  cytisine 
wave for calculation. The combined alkaloids were dissolved in 5 ml of ethanol; 0.2-0.5 ml of the solution 
was chromatographed on a plate (13 x 18 cm) in the sys tem mentioned above. A cytisine marke r  was 
deposited on the same plate and this was revealed with the Dragendorff  reagent .  The section of the sorbent  
with the cytisine was eluted with 50 ml of ethanol in a Schott No. 4 funnel, the eluate was evaporated to 
dryness ,  the residue was dissolved in 2 ml of ethanol, 0.5 ml of 0.5 N (C2H5) 4 NOH was added, and polar -  
ography was per formed.  The concentrat ion was calculated by the method of standard solutions; as the 
lat ter  we used a solution of cytisine with C = 0.2-0.4 mg /ml .  The eytisine content (x, %) r e fe r r ed  to the 
dry raw mater ia l  was calculated f rom the formula  

x =  4 ° ' ~ ' q t  .v , .% 
P.Hst {100 - -  h ) . v  2' 

where p is the weight of the sample of raw mater ia l ,  g; h is the mois ture  content of the raw mater ia l ,%;  
h x and Hst are  the heights of the waves of the substances being determined and of the s tandard substance, 
mm;  Cst  is the concentration of the solution of the s tandard sample,  mg /ml ;  v 1 is the volume of ethanol 
in which the combined alkaloids were dissolved, ml; v 2 is the volume of the solution of the combined alka- 
loids deposited on the chromatogram,  ml; and v a is the volume of the solution in the e lec t ro lyzer ,  ml. 

The dynamics of the accumulation of cytosine in Thermopsis  al ternif iora is being studied by this 
method. 
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In a preceding paper,  we gave the resul ts  of a study of the part ial  amino-acid  sequence of sturiue B 
[1]. To determine its complete sequence it was necessa ry  to determine the number of arginine res idues  
in blocks. For  this purpose we have per formed the hydrolysis  of sturine B with thermolysin  produced by 
the f i rm "Sigma" f rom Bacillus thermoproteolyt ieus Rokko. 

Hydrolysis  was pe r fo rmed  in 0.02 M t r i s -hydrochlor ide  buffer, pH 8.0, containing 0.005 M CaC12 
(40°C, 10 h) at an e n z y m e - s u b s t r a t e  rat io of 1 : 7 5  (by weight). The resul t ing mixture of peptides was 
separated by ion-exchange chromatography on a 1 ×25 cm column of carboxymethyl-Sephadex G-25 equi- 
l ibrated with 0.05 M phosphate buffer, pH 6.15. For  elution we used a step-exponential NaC1 gradient.  
The peptides were purified additionally on Bio-Gel P2 (column 1 × 150 cm; elution with 0.02 N HC1). 

The s t ruc tures  of the major i ty  of the peptides were established on the basis of their amino-acid  
composit ions and the determination of their N-terminal  amino acids by the dinitrophenylation [2] and 
dansylation [3] methods and of their  C- te rmina l  amino acids with carboxypeptidases A and B [1] (Table 1). 

F rom a t rypsin hydrolyzate of sturine B [1] the peptide TI S e r - S e r - A r g - P r o - G l x - A r g  has been iso- 
lated. The resul ts  of a compar ison of the s t ructure  of this peptide with those on the amino-acid composi-  
tion and the N- and C- te rmina l  amino acids of peptide TmV, TmVI-1,  and TmVI-2 made it possible to 
determine the p r imary  s t ruc tures  of these peptides. 

Because of the presence  in the sturine B molecule of the sequences A r g - S e r - S e r  and Arg-His-Gly ,  
in which thermolysin  hydrolysis  affects all the bonds shown by ar rows,  the overlapping peptides TmIV-2, 
TmIV-1, TmV, TmVI-1, TmVI-2,  TmIII, and TmI were obtained. A comparison of these results  with those 

TABLE i 

Peptide 

Tml 
Tm2 
Tm 

Tml V- 1 
TrulY -2 

TmV 

TmVI-I 

TmVI-2 

Amino-acid composition ! Arrlino acid 
(in residues) N--- [terminal Iterminal C- " 

t Argl, 9, Glyl, 0 Gly 
Arg 3, 8, Glyl, 0 I Gly 
His 0.9. Argl, 1.9. Gly 1.0 His 
Arg 4,7, Set 0,9, Ala 1,0 Ala 
Arg 4.8, Ala, 1,0 I Ala 
Arg 6,6, Set I, 8. Pro 1.01 Set 
Olx 1.0 
HIs 0,9, Arg 6,8, Set 1,7 Set 
Pro 1,0, Glx 1,0 
His 0,9, Arg 7,0, Set 1,1 Set 
Pro 1,0, Glx 1,0 

Arg 
Arg 
Arg 
Ser 
Arg 
Arg 

His 

kits 

Structure of the peptides 

Oly-Arg~ 
Oly-Arg~ 
His-Gly-Arg~ 
Ala-Arg~-Scr 
Ala-Arg~ 
Ser-Ser-Arg-Pro-Olx- 

-Arge 
Ser-Ser-Arg-Pro-Olx- 

-Argo-His 
Ser- Arg-pro-GIx-Ar g~- 

-His 
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