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A new technique for the assay of extracted 
material is proposed which substitutes the use 
of sintered glass funnels for the Soxhlet 
apparatus in removing the alkaloids from the 
extract. This procedure is roposed as it was 
found that the thimbles usefin the assay were 
adsorbing substances which reacted posi- 

tively to Valser’s Reagent. 

NEW technique for the assay of belladonna A extract is proposed which substitutes the 
use of sintered glass funnels for the Soxhlet ap- 
paratus. Compared with the official method, 
this procedure features ease of operation, saving 
of time, and a high degree of precision and ac- 
curacy. Sixteen different samples of Extract of 
Belladonna were examined, both by the U. S. P. 
method and by a modified method, which indi- 
cated that the proposed method is advantageous. 

It is recommended that this procedure be con- 
sidered for the estimation of the alkaloidal con- 
tent of extracts. It is recognized that the official 
assay for the alkaloidal content of solanaceous 
drugs presents difficulties. Fricke and Kaufman 
(1) investigated the effect of the quality of chloro- 
form and the type of starch used in the extract 
as problems in the assay for Extract of Bela- 
donna. Durret (2) suggested the use of neutral- 
ized alcohol in the final evaporation of the chloro- 
formic solutions to retard alkaloidal decomposi- 
tion during assaying. Others (3) have shown 
that keeping the alkaloids in an acid fiH would 
increase racemization and hydrolysis. 

Although precautions were taken in this work 
to follow the suggested remedies, erratic results 
were still encountered in assaying the Extract of 
Belladonna. Upon investigation of possible 
reasons for these discrepancies, the discovery was 
made that the Soxhlet thimbles were adsorbing 
substances which reacted positively to Valser’s 
Reagent. Even after continuous percolation of 
fifteen hours according to the U. S. P. directions, 
acid washings of the thimble gave a milkywhite 
precipitate with Valser’s Reagent. This prompted 
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the possible use of the sintered glass funnel as a 
substitute for the Soxhlet apparatus. 

DESCRIPTION OF APPARATUS 
Equipment necessary for one unit: 
1. A 250-ml. suction flask 
2. A 50-ml. sintered glass funnel 
3. A 50-ml. test tube 
4. Porcelain crucible lid 

6. Suction tubing and screw clamps 
7. Source of vacuum 
The test tube is inserted into a 250-ml. suction 

flask, which is stoppered with a one-hole rubber 
stopper. The stem of the sintered glass funnel is 
extended through the stopper and into the test tube 
to a depth of about one inch below the side arm of 
the suction flask. 

Any number of units may be attached to each 
other in a series by means of T-tubes. Clamps are 
so arranged that suction may be applied or removed 
from each unit. This is an important consideration 
for it permits the removal of the collected filtrates 
when necessary without disturbing the maceration 
or exhaustion of another unit and it permits the in- 
sertion of the 5-ml. beaker into the mouth of the 
test tube to receive the 1-ml. samples to test for the 
alkaloids (Fig. 1). 

5. A5-ml.beaker 

PROCEDURE 

Approximately 3 Gm. of the accurately weighed 
extract is intimately mixed with two times its 
weight of washed sea sand (No. 20 mesh) and placed 
into the sintered glass funnel. Eighteen milli- 
liters of the U. S. P. XI11 alkaloidal extraction solu- 
tion for solanaceous drugs is added and allowed to 
macerate for thirty minutes, keeping the funnel 
covered in order to prevent evaporation of the sol- 
vent. Slight suction is then applied by means of an 
aspirator and the contents of the funnel are sucked 
dry. The suction is then released and the collected 
filtrate is transferred from the test tube into a separa- 
tory funnel. This procedure is repeated four times 
using 10 ml. of ether and shortening the period of 
maceration to five minutes for each treatment. 

Tests on 1-ml. samples of the filtrate with Valser’s 
Reagent demonstrated the reliability of this method 
in exhausting the alkaloids. 

The residue in the funnel is then washed with 
several 10-ml. portions of approximately N / 5  
H&O, until 1 ml. of the filtrate last collected is nega- 
tive to Valser’s Reagent. At this point the residue 
in the funnel should consist mostly of sand and 
starch with some extraneous matter. The acid 
washings are transferred to the separatory funnel 
containing the ether extracts and are used to extract 
the alkaloids from the ethereal solution. The re- 
mainder of the assay follows the official procedure 
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Figue  1. 

except that  it was found unnecessary to  carry out 
the triple evaporation with chloroform as outlined 
in the official method. Instead a few milliliters of 
neutral alcohol was added at this point and the 
collected chloroform solutions were evaporated to  
dryness. 

DISCUSSION 
The results obtained and presented in Table I in- 

dicate the reliability of the substitution of a sintered 
glass funnel as a means of extracting the alkaloids of 
Belladonna from its extract. The use of a Soxhlet 
apparatus in the assaying of extracts is thought to  
be unnecessary since we are dealing with extracellu- 
lar soluble material evaporated to dryness. By 

TABLE I.-ASSAY OF EXTRACT OF BELLADONNA BY 
U. S. P. AND MODIFIED  METHOD^ 

u. s. P. Modified 
Sample Method % DiE.b Assay % Diff. 

1 1.50 
2 1.14 
3 0.63 
4 0.96 

' 5  0.97 
6 0.52 . . .~ 

7 1.50 
8 1.05 
9 1.42 
10 1.16 
11 1.30 
12 0.68 

3.8 1.5 
1.0 1.15 
7.1 1.03 
2.5 1.07 
7.2 1.08 
9.2 0.87 
3.8 1.50 
4.2 1.12 
2.7 1.5 
3.2 1.18 
5.0 1.36 
8.4 0.89 
3.0 1.35 

~~ 

13 1.31 
14 0.98 7.0 1.04 
15 1.49 4.2 1.50 
16 0.98 7.0 1.05 

1.7 
... 
0.9 
0.3 
0.7 
3.3 
3.8 
0.2 
1.3 
0.05 
0.07 
0.6 
0.9 
1.0 
1.1 
0.8 

simple maceration and expression by suction, small 
quantities of solvent were found suitable to exhaust 
completely the alkaloids from the extract. 

The method proposed also eliminates the neces- 
sity for maceration overnight. This period of 
maceration is probably needed in assaying the 
crude drug, but since extracts of belladonna repre- 
sent the active constituents removed from the drug 
in a concentrated form, overnight maceration is not 
necessary, especially since the alkaloids of bella- 
donna are readily soluble in alcohol, ether, or chloro- 
form. 

From a study of the values presented, it may be 
seen that the use of a sintered glass funnel in the 
manner outlined produced higher results when com- 
pared to  the U. S. P. method. This may be ac- 
counted for by the completeness of the extraction 
of the alkaloids, and also by the smaller quantities 
of solvent necessary for extraction. 

SUMMARY 

1. The substitution of a sintered glass funnel 
for the Soxhlet apparatus was found to be more 
efficient in the assay of Belladonna extract. 

2. The time necessary to perform the assay is 
reduced to  less than two hours. 

3. Higher results are usually obtained. 
4. Results are more uniform than those ob- 

tained by the U. S. P. method. 
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a Represents average of three assays for each sample. 
b yo difference is calculated on the highest and lowest 

values obtained for each sample. 


