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With the introduction into medica l  pract ice  of tauremisin ( a  new medic ina l  substance),  the necessity has arisen 
for developing a method for its quant i ta t ive determinat ion  in plant raw mate r i a l .  

Tauremisin is a sesquiterpene Iactone of the endesman type;  its empi r ica l  formula is CIsH2004, mp 176"-177" C 
(from alcohol)° [ a ] ~  ° +42.7* (c 6 .8 ;  chloroform) [1, 2]. 

The raw mate r ia l  for the production of tauremisin is the epigeal  part of A. taurica consisting of small  downy 1eaves, 
smal l  ( 3 . 5  mm long and about 2 mm wide) f lower  heads, and thin green sprigs. The la t te r  contain no tauremisin ,  but it  
is diff icult  to separate them and therefore they are included in the  composit ion of the raw mater ia l  according to 
MRTU-42 No. 3377-65. 

In addi t ion to tauremisin ,  two other sesquiterpene lactones have 
been isolated in small  amounts from A. taur ica ,  mibuIactone [3] and 
lac tone  x, which we are now studying. 

We have deveIoped a gravimetr ic  method for the quant i ta t ive  
de te rmina t ion  of tauremisin in the  pIant raw mate r ia l  which consists 
of extract ing the total  alkaloids from the raw mater ia l  with hot water 
with subsequent isolat ion of the tauremisin.  Experiments showed that 
a single t rea tment  of the raw mate r ia l  with water in a ratio of 1 : 20 at 
80* C for I hr ensured a sufficiently comple te  extract ion of the  l a c -  
tones ( T a b l e  1); on more prolonged extract ion,  they underwent d e -  
composi t ion .  

Water  extracts not only the l ac tone  but also other mater ia ls  i nc lud -  
ing many substances of an ac id ic  nature.  To separate  the la t te r  we have 

Table  1 

Influence of the T ime  of Extraction on 
the Content of Tota l  Lactones 

Extraction 
period, 
min, 

30 
60 
90 

120 

Content of total 
lactones in the 
absolutely dry 
raw material, % 

expt. 1 expt, 2 

1.493 1.486 
1.516 1.498 
1. 366 1.350 
1.351 1.343 

made  use of the lac tone  character is t ic  of not being saponified by cold a lkal ies ;  the acid substances of the extracts r ead -  
i ly  form water-soluble  salts and,  therefore,  are not extracted with chloroform from aqueous solutions, while the  lactones 
are read i ly  ext rac ted .  The removal  of the chloroform by dis t i l la t ion gave a yellowish brown crysta l l ine  residue with a 
high lac tone  content .  A quant i ta t ive de te rmina t ion  of the total  lactones was carried out ac id ime t r i ca l ly  after the l a c -  
tones had been saponified with a lka l ies .  

Table  2 

Determinat ion  of Tauremisin in the Raw Mater ia l  

Sample t Repe- 
number t i t ion 

{i 
3 

1 
2 
3 
4 
5 
6 
7 

Tauremisin con- 
tent,',, of the ab- 
solutely dry r a w  

material 

0.433 
0.437 
0.419 
0.308 
O. 323 
O. 337 
0.417 
O. 424 
O. 239 
0.228 
0.234 
O. 235 
0.224 
0.234 
0.230 

Mean 
content 

0.429 

0.322 

0.420 

O. 232 

Deviation 
f r o m  the  
mean, 

5:2,33 

±4 .64  

+_0.95 

13 ,45  

Mp of the 
crystalline 
substance, oC 

170--172 
170--172 
170--172 
170--172 
170--172 
170--172 
171--172 
170--172 
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The experiments on the determination of tauremisin in the raw material  were carried out with a sample of the 
herb A. taurica collected in the budding stage in various regions of the Caucasus and the Crimea (Tables 2 and 3). 

It can be seen from Table 2 that the agreement of paralIel determinations is completely satisfactory. To invest i-  

gate the relative error of the method, the tauremisin in the raw material  was determined after additional amounts had 

been added° The results of Table 8 show that the deviations from the mean do not exceed 5%. 

The proposed method has been included in the technical  documentation of the production of tauremisin and has 

been used to develop and carry out a stepwise check on the production of this material .  

Table 3 

Results of DEtErminations of Tauremisin in the Raw Material with Additives 

Weight o f  
the raw 
material  

100 
100 
100 

Tauremis in  
found  before  
addit ion 

0.4103 
0:4103 
0.4103 

Total  Tauremisin 
Pure taure- 
raisin added taure- found after 

misin addit ion 

0,1563 
0.1875 
0.2087 

. 

0.5666 0.5581 
0.5978 0.5878 
0.6190 0.6295 

Deviat ion 

0,006 - -1 .4  
0,010 - -1 .7  
0,010 - I -1 .6  

Experiment a l  

Determination of the total  lactones. A weighed sample of the comminuted raw mater ial  (25 .0  g) was covered 
with 500 ml of water heated to 80* C and infused at this temperature for 1 hr. 800 ml of the aqueous extract was filtered 
through absorbent cotton, cooled to room temperature,  and brought to pH 9 with a 5% solution of sodium carbonate 
(using universal indicator solution). The aqueous extract was then shaken five t imes with chloroform in a 1 : 10 ratio for 
10 min  each t ime.  The chloroform extracts were combined and washed twice with distilled water, the final wash water 
being neutral .  The chloroform was distil led off and the residue was dissolved in 15 ml of alcohol and treated with 8 - 4  

drops of phenolphthalein solution, after which 0.1 N caustic soda solution was added dropwise until  a red coloration 
appeared (neutral izat ion of the phenols and the acidic substances of the alcohol), after which another 15 ml of 0.1 N 
caustic soda solution was added, and the mixture was heated on a boiling water bath for 9 rain to saponify the lactones. 

The excess of caustic soda was back-t i t rated with 0.1 N hydrochloric acid until  the color of the indicator disappeared. 
1 ml of 0.1 N caustic soda solution corresponds to 0. 02643 g of total lactones (calculated as tauremisin).  A blank ex-  
periment was carried out concurrently. 

To determine the tauremisin in the raw material  quanti tat ively,  the total  lactones were extracted by the method 

described above. From the total lactones obtained, the tauremisin was separated by means of ether, in which it is 
practically insoluble, while the accompanying lactones and other substances passed into the ether. To separate the 
tauremisin more completely,  it was necessary to e l iminate  the chloroform completely,  which was done by drying the 
total lactones in a drying oven at 80* C for 6 - 7  hr. 

Determination of tauremisin in the raw mater ial .  One hundred grams of the comminuted raw material  was covered 
with 2 l of distilled water heated to 80 ° C and infused at this temperature for 1 hr. 1600 ml of the aqueous extract was 

filtered through absorbent cotton, cooled to room temperature,  and brought to pH 9 (using universal indicator solution) 
with a 5% solution of sodium carbonate (approximately 75-~80 ml was used). After this, the aqueous solution was ex-  
tracted five t imes with chloroform (160, 100, 100, 80, 60 ml ) fo r  10 min each t ime.  The chloroform extracts were 
combined and washed with two 100-ml portions of distilled water, the last washing being neutra l  (test with litmus), and 

fi l tered. The fi l trate was washed with a small  amount of chloroform, and the chloroform was distilled off from the 

water bath in vacuum to give a volume of 15--20 ml.  It was then transferred quanti tat ively to a weighed 90-50  ml 
flask and distilled until  the chloroform had been completely e l iminated.  

The resin obtained was dried at 80* C (not above) for 7 hr. The residue was treated with 1.5 ml of ether and the 

resin was dissolved in it with gentle shaking. After about 30 min,  crystals of tauremisin deposited; they were transferred 
to a weighed No. 4 glass filter and the flask was rinsed with small  portions of ether, (2, 5, 5, and 5 ml)  which were 
used to wash the residue on the fil ter.  The flask and the filter were dried at 100°-105 ° C for 1 hr, weighed, and the 
mel t ing point of the material  determined;  it must not be lower than 169" C. 

The percentage of t a u r e m i s i n i n  the raw mater ial  (X %) was calculated from the formula 

X - -  a.100 
b'0.8' 

69 



where a is the amount of  crysta l l ine  substance on the f i l ter  and in the flask, g, b is the weight of raw mate r i a l ,  g, and 
O. 8 is the aliquot factor.  

Summar~ 

A quant i ta t ive  gravimetr ic  method for determining the tauremisin in the herb Artemfsia taur ica  has been proposed. 
The method has been used to evaluate  the quali ty of the raw mate r ia l  and for monitoring the individual  stages of the 
production of this substance. 
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