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ABSTRACT 
Stability is an indicator of the quality of medicines. During storage under the proposed conditions for 
a certain time, the drug must meet the requirements of the regulatory document in all respects. A 
change in the description, solubility, authenticity or quantitative content of the pharmaceutical active 
ingredient of a medicinal product confirms the origin of molecular changes, as a result of which the 
quality of the product is lost. 
Keywords: capsules, stability, aging method, furostanol saponins, tannins, rutin, asparagine. 

抽象的 

稳定性是药物质量的㇐个指标。 在建议条件下储存㇐定时间期间，药物必须在各方面满足规

范文件的要求。 医药产品的药物活性成分的描述、溶解度、真实性或定量含量的变化证实了

分子变化的起源，从而导致产品质量损失。 

关键词：胶囊，稳定性，陈酿方法，呋甾皂苷，单宁，芦丁，天冬酰胺。 

INTRODUCTION 
Earlier it was reported that the preparation and 
standardization of capsules "triterris" containing 
0.25 g of dry extract of the aboveground part of 
the plant Tribulus teiterris [1]. The dry extract 
contains furastanol saponins, flavonoids, tannins 
and other physiologically active compounds. 
Therefore, the preservation of the integrity of the 
molecules of these substances is a guarantee of 
the stability of the dosage form [2]. 

When studying stability, it is necessary to 
conduct a thorough study on the quality indicator 
and ensure that the drug retains its original 
physical, chemical, and pharmacological 
properties and meets the requirements for the 
quality indicator of the regulatory document 
during the specified time. [3]. 
The paper determines of stability and 
establishment of expiration dates of capsules 
"triterris 0,25" by methods of natural and 
accelerated aging. 
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MATERIALS AND METHODS:  
The object of the study was capsules "triterris" of 
the following composition: 
Dry extract of Tribulus terrestris  0.25 g. 
Microcrystalline cellulose  0.25 g. 
Colloidal silicon dioxide   0.005 g. 
Kollidon K-25    0.005 
Crospovidone     0.04 g. 
Talc      0.005 g. 
Calcium stearate    0.005 g. 
Ethyl alcohol            
a sufficient amount of. 
 
The stability of the capsules was studied by the 
methods of natural and accelerated aging. Long-
term tests were carried out at a temperature of 
20±2 C, by the accelerated aging method at a 
temperature of 60±2 C. When determining 
stability by the accelerated aging method, the 
drug is kept at a temperature exceeding at least 
10 degrees from the usual storage temperature. 
There several ways to determine stability by the 
accelerated storage method (a method based on 
the Van't-Hoff rule, the Arrhenius or Rogers 
equation [4]. 
 
Capsule samples in the study of stability under 
natural conditions were tested in the following 
terms: 
- every three months during the first year of 
storage; 
- every six months during the second and third 
year of storage; 
The stability of the capsules was determined by 
the accelerated aging method at a temperature of  
60±2 0C. Testing of quality indicators during 
storage was carried out every week, OB 65±5 %. 
 

Determination of the quantitative content of 
tannins 
In a measuring flask with a capacity of 50 ml, 0.2 
g is placed. The test mass is added 50 ml of 
boiling purified water, shaken on a mechanical 
stirrer for 20 minutes, the volume of the solution 
is brought to the mark, shaken and filtered. 
To 25 ml of filtrate, add 500 ml of purified water, 
25 ml of indigosulfonic acid solution and titrate 
with constant stirring 0.02 mole of potassium 
permanganate solution until golden yellow 
staining appears. In parallel, a control experiment 
is carried out. 1 ml of 0.02 m potassium 
permanganate solution corresponds to 0.004157 
g of tannins in terms of tannin, in the preparation 
of which there should be no more than 4%. 
The content of tannins in terms of tannin in 
grams is calculated by the formula 
 

 
Where: V – volume of 0.02 mole/l KMnO4 
solution left on the titration of the test solution; 
Vo – volume of 0.02 mole/l KMnO4 solution for 
titration of the departed in the reference 
experiment; a captured portion into g; K – 
correction factor of titrant; T – the titer of tannins 
in terms of tannin; P – average mass of the 
capsule; W – loss in weight when dried in 
percent. 
 
Determination of the quantitative content of 
flavonoids by high-performance liquid 
chromatography (HPLC) [3]. 
 
Chromatography conditions. 
Mobile phase A: 15 ml of methanol is mixed with 
85 ml of purified water and 0.1 ml of formic acid. 
Mobile phase B: 60 ml of methanol is mixed with 
40 ml of purified water and 0.1 ml of formic acid. 

𝑥 =
(𝑉 − 𝑉𝑜) ∗ T ∗ K ∗ 50 ∗ 100 ∗ P

𝑎 ∗ 25(100 −𝑊)
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- reverse phase column: Lichrosphere 100; 5 
microns: S-18; 125 mm/4 min. 
- column temperature 40 ° C±2 ° C 
- flow rate of 1 ml / min 
- wavelength-346 nm 
- chromatography time - 25 min 
- volume of administration 10 µl. 
Preparation of solutions. 
 
RESULTS AND DISCUSSION 
In a volumetric flask with a capacity of 25 ml is 
placed a mass equivalent to 30 mg dry extract, 
add 5 ml of methanol, stirred, filtered, and then 
the solution volume was adjusted to mark with 
eluent A-the initial solution. 
3 ml of the initial solution is transferred to a 
measuring flask with a capacity of 10 ml, the 
volume of the solution is brought to the eluent-A 
label. 
Comparison solution: 15 mg of RSO rutin is 
placed in a measuring flask with a capacity of 25 
ml, dissolved in methanol, the volume of the 
solution is brought to the mark with the same 
solvent-the initial solution of the substance being 
compared. 
1 ml of the resulting solution is quantitatively 
transferred to a measuring flask with a capacity 
of 10 ml, the volume of the solution is brought to 
the label with eluent A. 
Solution for testing the separation capacity of the 
system: in a measuring flask with a capacity of 
25 ml, a mass equivalent to 5 mg of astragalus is 
placed, 5 ml of methanol is added, shaken until 
completely dissolved, and the volume of the 
solution is brought to the mark with methanol. 
0.70 ml of the resulting solution and 1 ml of the 
initial solution of the compared rutin sample are 
quantitatively transferred to a 10 ml volumetric 
flask, the volume of the solution is brought to the 
label with eluent A. 

Checking the suitability of the system 
10 µl of solution for testing the separation 
capacity of the system is introduced into the 
chromatograph. The sensitivity of the detector is 
adjusted so that the peak of the routine occupies 
2/3 of the scale of the chromatographic record. 
The components are sequentially eluted with the 
following approximate retention times 
Routine-about 16.7 minutes; 
Astragalin-about 18.3 min; 
After checking the suitability of the system, 
chromatography is carried out under the 
conditions described above, injecting 10 µl of the 
reference solution and 10 µl of the test solution 
(three times). 
The content of rutin and astra galina in one 
capsule in grams is calculated by the formula: 
 

 
Where: S – pload peak routine or astragalina in 
mV/min; So – square  peak of a standard sample 
routine or astragalina in mV/min; a – linkage 
encapsulated mass in g; ao – hanging of a 
standard sample routine or astragalina in g; P – 
average mass of the capsule. 
 
Determination of the content of furostanol 
saponins 
0.1 g of the encapsulated mass is shaken with 30 
ml of ethanol in a measuring flask with a capacity 
of 50 ml, the volume of the solution is brought to 
the mark with the same solvent and filtered 
through a paper filter "blue ribbon". The first 10 
ml of filtrate is discarded. To 2 ml of filtrate, add 
2 ml of a hydrochloric solution of p-
dimethylaminobenzaldehyde and 3 ml of 
ethanol, shake and heat the thermostat at 60°C 
for 2 hours, cool. 

𝑥 =
𝑆 ∗ 𝑎𝑜 ∗ 25 ∗ 1 ∗ 𝑃

𝑆𝑜 ∗ 𝑎 ∗ 3 ∗ 25 ∗ 10
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Solution of comparison. 50 mg of the 
pharmaceutical active ingredient "Tribestan" is 
dissolved in 50 ml of ethanol. To 2 ml of the 
solution, add 5 ml of a hydrochloric solution of 
p-dimethylaminobenzaldehyde and 3 ml of 
ethanol are shaken, heated in a thermostat at 
60°C for 2 hours, and cooled. 
The control solution 
5 ml of ethanol is added to 5 ml of a hydrochloric 
solution of p-dimethylaminobenzaldehyde, 
shaken, heated in a water bath for 2 hours at a 
temperature of 60°C, cooled. Determine the 
optical densities of the test and control solutions 
sequentially in relation to the comparison 

solution. The content of furostanol saponins per 
capsule in grams is calculated by the formula: 
 

 
Where: X – the content of furostanol saponins in 
the capsule; D – optical density of test solution; 
Do – optical density of control solution; a – 
suspension of the encapsulated mass; ao-hanging 
dry extract "Tribestan"; C – the content of 
furostanol saponins in the dry extract "Tribestan" 
in %; P – average mass of the capsule; W – the 
content of volatile substances encapsulated in the 
mass.  

 
STUDIES OF STABILITY OF "TRITERRIS 0,25" CAPSULE WITH THE METHOD OF 
NATURAL AGING  
The observed series; 231112, 200213, 140513 Test method: at a temperature of 30'С ± 2*С and 
ОВ 65% ±5% 
 

Table 1 

𝑥 =
D ∗ ao50 ∗ 2 ∗ 100 ∗ C ∗ P

𝐷𝑂 ∗ 𝑎 ∗ 50 ∗ 2(100 − 𝑤)
=

D ∗ ao100 ∗ C ∗ H

DO ∗ a ∗ (100 − w)
 

Storage 
conditions 
and time  

Appearance 
and color 

Amorphous 
powder 
yellow-
brown 

 

Transparency 
of 1 % 

solution 
 (not more 

intense than 
suspension 

IV) 
 

Colorness 
00,1 % 
solution 

/not more 
intense 

than by2/ 

Reaction 
power of 
hydrogen 
from 3,0 

to 5,0 

The 
content of 
tannins, i-
o, in % is 
not less 
than 3.0 

 

Rutin 
content, in 

%, 
not less 
than 2.0 

The 
contents 

Astra 
Galina 

in%.Not 
less than 

0.2 

Content of 
furostanol 

saponins,%, 
not 

less than 18 

I 2 | 3 4 5 6 7 8 9 
Series 231112 

Initial 
analysis 

match match match 4,85 3,36 2.32 0,23 18,6 

3 months match match match 4,78 3,37 2,28 0,21 18,5 
6 months match match match 4,85 3,37 2,30 0,23 18,2 
9  months match match match 4,79 3,38 2,21 0,24 18,1 
12  months match match match 4,78 3,38 2,22 0,22 18,5 
18  months match match match 4,66 3,38 2,20 0.21 18,8 
24 месяца match match match 4,67 3.36 2,19 0.21 18,6 
30  months match match match 4,62 3,37 2,19 0,50 18,3 
Series 200213 
Initial match match match 4,35 3,15 2,98 0,22 18,5 
3  months match match match 4,34 3,09 2,97 0,23 18,4 
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STUDIES OF STABILITY OF "TRITERRIS 0,25" CAPSULE WITH THE METHOD OF 

ACCELERATED AGING 
The observed series: 231112; 200213; 140513 Test method: at a temperature: 60±2 С; ОВ 

65±5% 
Table 2 

6  months match match match 4,32 3,14 2,89 0,22 18,4 
9  months match match match 4,31 3,08 2,85 0,22 18,2 
12  months match match match 4,31 3,11 2,85 0,22 18,2 
18  months match match match 4,29 3,08 2,83 0,23 18,3 
24  months match match match 4,29 3.85 2,83 0,21 18,8 
30  months match match match 4,31 3,15 2,83 0,23 18.9 
Series         
Initial match match match 3,95 3,80 2,78 0,23 18,5 
3  months match match match 3.95 3,77 2,35 0,23 19,4 
6 м months match match match 3.92 3,79 2,30  19,2 
9  months match match match 3,88 3,82 2,32 0,22 19,1 
12  months match match match 3,88 3,82 2,40 0,22 19,2 
18  months match match match 3,81 3,88 2,34 0,22 19,4 
24  months match match match 3,88 3,79 2,29 0,22 19,5 
30  months match match match 3,92 3.85 2,35 0,23 19,2 

Storage 
conditions 
and time  

Appearance 
and color 

Amorphous 
powder 
yellow-
brown 

 

Transparency 
of 1 % 

solution 
 (not more 

intense than 
suspension 

IV) 
 

Colorness 
00,1 % 
solution 

/not more 
intense 

than by2/ 

Reaction 
power of 
hydrogen 
from 3,0 

to 5,0 

The 
content of 
tannins, i-
o, in % is 
not less 
than 3.0 

 

Rutin 
content, in 

%, 
not less 
than 2.0 

The 
contents 

Astra 
Galina 

in%.Not 
less than 

0.2 

Content of 
furostanol 

saponins,%, 
not 

less than 18 

I 2 | 3 4 5 6 7 8 9 
Series 231112 
Initial 
analysis 

match match match 4,85 3,36 2.32 0,23 18,6 

3 months match match match 4,78 3,37 2,28 0,21 18,5 
6 months match match match 4,85 3,37 2,30 0,23 18,2 
9  months match match match 4,79 3,38 2,21 0,24 18,1 
12  months match match match 4,78 3,38 2,22 0,22 18,5 
18  months match match match 4,66 3,38 2,20 0.21 18,8 
24 месяца match match match 4,67 3.36 2,19 0.21 18,6 
30  months match match match 4,62 3,37 2,19 0,50 18,3 
Series 200213 
Initial match match match 4,35 3,15 2,98 0,22 18,5 
3  months match match match 4,34 3,09 2,97 0,23 18,4 
6  months match match match 4,32 3,14 2,89 0,22 18,4 
9  months match match match 4,31 3,08 2,85 0,22 18,2 
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STUDIES OF STABILITY of CAPSULES of "TRITERRIS" 250 mg The observed series:
 231112, 200212, 140513 Test method: at a temperature of 25°C ± 2°C and a relative 

humidity of 60% ±5% 
 

Table 3 

Storage 
conditions 
and time 

Appearance 
 

The color 
 

The degree of 
dissolution of 
furostanol 
saponins after 
45 minutes, not 
less than 75 
 

The content of 
furostanol 
saponins in mg, 
in one capsule, 
is not less than 
100 mg. 

Microbiological 
purity 

1 2 3 4 5 6 
Series 
251112 
 

     

Initial 
analysis 

match match 92,2 
 

105,4 match 

6 months match match 92,2 105,2 match 
12 months match match 90,5 105,0 match 
18 months match match 88,5 104,8 match 
24 months match match 89,6 104,6 match 

29 months match match 86,6 104,3 match 

Series 
200213 
 

match match   match 

6 months match match 90,4 107,4 match 

12 months match match 90,8 106,8 match 

12  months match match match 4,31 3,11 2,85 0,22 18,2 
18  months match match match 4,29 3,08 2,83 0,23 18,3 
24  months match match match 4,29 3.85 2,83 0,21 18,8 
30  months match match match 4,31 3,15 2,83 0,23 18.9 
Series         
Initial match match match 3,95 3,80 2,78 0,23 18,5 
3  months match match match 3.95 3,77 2,35 0,23 19,4 
6 м months match match match 3.92 3,79 2,30  19,2 
9  months match match match 3,88 3,82 2,32 0,22 19,1 
12  months match match match 3,88 3,82 2,40 0,22 19,2 
18  months match match match 3,81 3,88 2,34 0,22 19,4 
24  months match match match 3,88 3,79 2,29 0,22 19,5 
30  months match match match 3,92 3.85 2,35 0,23 19,2 
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18 months match match 86,5 106,8 match 

24 months match match 89,6 106,4 match 

29 months match match 86,6 106,3 match 
Series 
140513 
 

match match   match 

6 months match match 88,2 103,4 match 

12 months match match 89,6 103,2 match 

18 months match match 90,5 103,3 match 

24 months match match 89,2 103,0 match 

29 months match match 86,9 102,8 match 

 
CONCLUSIONS 
1. Determined the shelf life of terretris 0.25 
capsules.  
2. A study of the stability of the drug by natural 
storage revealed that the quality of the drug 
remains unchanged for 30 months. 
3. The method of accelerated aging established 
28 months of shelf life. 
4. During storage process solubility and 
microbiological purity of capsules were studied. 
5. As a result of the conducted research, the shelf 
life of the "triterres" capsules is not less than 2 
years. 
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