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Abstract 

The article discusses the main factors in the process of extracting a substance based on water-soluble biolog-

ically active polysaccharides from the root of the Capparis spinosa plant - the degree of grinding of the raw ma-

terial, the effect of the extractant, the influence of factors such as the influence of temperature and time on the 

extraction process, as well as the water-soluble substance from the root of the Capparis spinosa plant and the acute 

toxicity of total polysaccharides were studied in laboratory animals. 
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Introduction. 
Capparis spinosa are a perennial medicinal plant 

that grows wild in our country. Distributed throughout 

Central Asia, including all rocky, low-mountain, desert 

and hilly regions of Uzbekistan. A number of scientific 

studies have been conducted to study the pharmacotox-

icological and biological properties of Capparis spi-

nosa [1-9]. The above-ground part of this plant can be 

harvested in large quantities per year without harming 

its natural reserves. Capparis spinosa contain 0.12-

0.15% ascorbic acid, 0.32-044% flavonoids, 23-29% 

nitrogenous compounds, 3.5-4.2% fatty substances, 

1.2% pectins and glycosides, coumarins , carbohy-

drates. Scientists at the Institute of Plant Chemistry 

conducted research on lipids and carbohydrates [11-14] 

contained in the root [10], seeds and leaves of Capparis 

spinosa. 

Capparis spinosa are widely used in folk medicine 

to treat various diseases. Abu Ali ibn Sina used Cap-

paris spinosa as an anesthetic, in the treatment of 

wounds and injuries, asthma, and gastrointestinal dis-

eases. A decoction of the root is used to treat hepatitis, 

smoke from the rhizomes is used to treat syphilis, and 

a tincture of the fruit is used to treat hemorrhoids, den-

tal diseases and to strengthen the gums [15,16]. The 

hepatoprotective drug Liv 52, produced in India, con-

tains caper extract [17]. According to information from 

the literature, caper root has not been sufficiently stud-

ied chemically. Therefore, research is being carried out 

widely to determine the amount of carbohydrates in ca-

per root. 

Purpose of the study. 

Study of factors influencing the extraction process 

when developing technology for extracting biologically 

active substances from plant materials. The XI State 

Pharmacopoeia describes the development of a technol-

ogy for extracting the amount of water-soluble polysac-

charides from caper root, as well as determining the 

amount of water-soluble polysaccharides in plant ma-

terials and the quantitative proportion of polysaccha-

rides, studying the acute toxicity of the amount of pol-

ysaccharides carried out in the department of pharma-

cology and toxicology of our institute. 

Materials and methods. After determining the 

total amount of water-soluble polysaccharides in plant 

raw materials, studies were carried out on their highly 

productive extraction from raw materials. To this end , 

continuing our research, we conducted research to study 

the effectiveness of factors affecting the extraction pro-

cess, namely: the degree of grinding of raw materials, the 

type and concentration of solvent, temperature and dura-

tion of extraction and determining the frequency of extrac-

tion of raw materials. During the experiments, the total 

yield of polysaccharides was determined by analytical 

analysis. Therefore, an analytical sample of 10 g (exact 

weight) of the raw material, consisting of caper root, 

was taken, placed in a ground-bottom round flask with 

a capacity of 250 ml, 200 ml of water was poured into 

the flask, a reflux refrigerator was connected to the 

flask and boiled on an electric stove for 30 minutes with 

stirring. The extraction was repeated two more times: 

1st time with 200 ml, 2nd time with 100 ml of water. 

The aqueous extracts were combined and centrifuged at 
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5000 rpm for 10 min. Then we took a flask with a ca-

pacity of 500 ml, placed a glass funnel with a diameter 

of 55 mm on the neck, inserted a 5-layer gauze cloth 

moistened with water onto the funnel, and filtered the 

extracts from the centrifuge through the gauze. The fil-

ter was washed with water and filled with water until 

the volume of the solution reached the scale mark (So-

lution A). 

We took 25 ml of solution A and placed it in a cen-

trifuge cup, 75 ml of 95% ethyl alcohol was added to 

the cup, mixed thoroughly, placed in a water bath, 

heated for 5 minutes at a temperature of 30 ºC and left 

for 1 hour. After the specified period, it was placed in a 

centrifuge and rotated for 30 minutes at a speed of 5000 

rpm. The liquid part in the glass was separated and 

dried to a constant weight at a temperature of 100-105 

ºС, and the residue was filtered through a glass filter 

with a diameter of 40 mm and a 16-hole hole size under 

vacuum at a pressure of 13-16 kPa. The precipitate was 

filtered repeatedly and washed first in 15 ml of an aque-

ous mixture of 95% ethyl alcohol (3:1), then in 10 ml 

of acetone and 10 ml of ethyl acetate. The precipitate 

that fell on the filter was first dried in the open air, then 

at a temperature of 100-105 ºС until a constant mass 

was formed. 

The amount of polysaccharides in plant raw mate-

rials ( X ) was calculated using the following formula, 

taking into account the content of absolutely dry raw 

materials: 

𝑋 =
(𝑚2 − 𝑚1) ∙ 500 ∙ 100 ∙ 100

𝑚 ∙ 25 ∙ (100 − 𝑊)
 

where m 1 – filter mass in grams, 

m 2 – mass of the filter including sediment in 

grams, 

m – mass of raw materials in grams, 

W – weight loss of raw materials during drying as 

a percentage. 

Depending on different growing seasons and the 

location of caper growth, the amount of water-soluble 

polysaccharides in the samples ranged from 0.6% to 

1.1%. 

Assessment of acute toxicity of the sum of water-

soluble polysaccharides from the root of the Capparis 

spinosa plant. To conduct the experiments, sterile 

white male mice weighing 18-20 g, taken from a special 

nursery “Linear Experimental Animals” in the Tash-

kent region, were kept under standard vivarium condi-

tions with 12-hour lighting and an air temperature of 

20±2°C. Feeding was carried out in accordance with 

the nutritional standard for experimental animals, and 

unlimited access to water was provided. The experi-

ments were carried out on outbred white mice kept un-

der standard vivarium conditions in accordance with 

the rules adopted by the “European Convention for the 

Protection of Vertebrate Animals Used for Experi-

mental or Other Scientific Purposes” ETS N 123 (Stras-

bourg, March 18, 1986) [ 18 ] . The amount of water-

soluble polysaccharides from the root of the Capparis 

spinosa plant was administered in doses from 100.0 to 

10,000.0 mg/kg into the stomach through the oral cav-

ity using an atraumatic probe. Each dose was tested on 

6 mice. The selection of doses and route of administra-

tion of substances was carried out in accordance with 

the “Guidelines for experimental (preclinical) studies 

of new pharmacological compounds” [19]. All experi-

mental animals were continuously monitored for 14 

days after the animals were administered the test com-

pounds at the indicated doses. The semi-lethal dose 

(LD 50 ) was determined according to the method of Li-

tchfield and Wilcoxon [20]. 

The results obtained and their discussion . To 

study the degree of effective grinding of raw materials, 

caper root was crushed (the amount of the sum of wa-

ter-soluble polysaccharides compared to the dry weight 

of the raw material 0.6%) to a size of less than 3 mm, 

4-7 mm and 8-12 mm. 0.5 kg of uncrushed raw material 

was placed in the first extractor, crushed to 8-12 mm in 

the second, crushed to 8-12 mm in the third, and up to 

3 mm in the fourth. 

The extractors were filled with water at room tem-

perature until the raw materials were completely cov-

ered and after 8 hours the first discharge was taken. 

This process was repeated 7 times. The results are pre-

sented below in Table 1. 

Table 1 

The influence of the degree of grinding of raw materials on the yield of the amount of water-soluble poly-

saccharides from Capparis spinosa root 

No. 
Degree of 

grinding, mm 

Yield of extractives relative to 

the mass of raw materials (%) 

Yield of total water-soluble polysaccharides , % 

Relative to the mass 

of raw materials 

Depending on the amount 

of raw material reserves 

1 Unground 20.2 0.35 58.3 

2 8 – 12 21.3 0.41 68.3 

3 4-7 2 4.2 0.45 75.0 

4 Less than 3mm 21.1 0.48 80.0 

 

From Table 1 it can be seen that when extracting 

from raw materials crushed to 3 mm, the filtration pro-

cess becomes more complicated due to the large 

amount of polysaccharides soluble in the main water, 

as well as the turbidity of the extract and the large 

amount of dissolved extractives. As a result, a number 

of difficulties arise in the process of extracting the 

amount of water-soluble polysaccharides . When ex-

tracting from unground raw materials, the extraction 

process is very slow and as a result, the extraction pro-

cess takes a long time. It has been determined that in 

order to extract water-soluble polysaccharides with 

maximum yield, it is advisable to grind the raw material 

to a particle size of 4-7 mm. 

After studying the degree of grinding of plant raw 

materials, a series of experiments were carried out to 

select an effective solvent for extracting raw materials. 

Organic solvents and their aqueous solutions were used 
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to carry out the experiments. The experiments were car-

ried out under the same conditions and by extracting the 

same raw material samples with different solvents. 

Weighing 0.5 kg of dry raw material, crushed to 4-

7 mm, placed in 8 extractors with a capacity of 5 liters. 

Water was poured into the first extractor, ethyl alcohol 

( 95 %) was poured into the 2nd , and 80, 70, 60, 50, 

40% aqueous-alcohol solutions were poured into the 3, 

4, 5, 6, 7th . Extractants were poured into all extractors 

until the raw materials were completely covered and 

extraction was carried out by infusion at room temper-

ature 6 times for 8 hours. All extracted alcoholic ex-

tracts were concentrated on a rotary evaporator to ob-

tain an aqueous extract. The aqueous extract was con-

centrated until 1/10 remained. The total amount of 

water-soluble polysaccharides in the concentrated 

aqueous fraction was determined according to the 

method described above. The results of the experiments 

are presented below in Table 2. 

Table 2 

The influence of solvents on the yield of the amount of water-soluble polysaccharides from Capparis spi-

nosa root 

No. Solvent 
Yield of extractives relative to 

the mass of raw materials (%) 

Yield of total water-soluble polysaccharides , % 

Relative to the mass 

of raw materials 

Depending on the amount of 

raw material reserves 

1 Ethanol: 95% 10.1 0.10 16.7 

2 80 % 14.2 0.13 _ 21.7 

3 70 % 1 6.5 0.18 30.0 

4 60 % 18.6 0.23 38, 3 

5 50 % 19.2 0.30 50.0 

6 40% 20.1 0.38 63.3 

7 Water 2 5.2 0.45 75.0 

 

From Table 2 it can be seen that when extracted 

with 95% concentrated ethyl alcohol, the smallest 

amount of water-soluble polysaccharides is released 

into the extract. With an increase in the amount of water 

in the aqueous-alcoholic solvent, the transfer of water-

soluble polysaccharides into the extract increases, and 

it has been established that water-soluble polysaccha-

rides are transferred into the extract with an efficiency 

of 85.0% when extracting with water, as the most ef-

fective extractant method. 

When extracting biologically active substances 

from raw materials, the influence of temperature on the 

extraction process is also important. An increase in 

temperature increases the solubility of substances in the 

solvent and accelerates the process of transfer of sub-

stances from the raw material to the solvent. We have 

conducted a number of studies to study the effect of 

temperature on the process of extraction of water-solu-

ble polysaccharides from raw materials. 

From the dry raw material, the degree of grinding 

of which was 4-7 mm, 0.5 kg was weighed out, placed 

in 4 flasks and filled with an aqueous solvent until the 

raw material was completely covered. For the extrac-

tion process, the temperature in the first flask was con-

trolled - maintained at 20-30 °C, in the second - 40-50 

°C, in the third - 40-50 °C, and in the fourth - 50-60 °C (in 

an ITZh brand water thermostat -0-03, Russia). 

The extraction process was carried out 8 times for 

8 hours using the infusion method. All extracted alco-

holic extracts were concentrated on a rotary evaporator 

to obtain an aqueous extract. The aqueous extract was 

concentrated until 1/10 remained. The total amount of 

water-soluble polysaccharides in the concentrated 

aqueous fraction was determined according to the 

method described above. The results of the studies are 

presented in Table 3. 

Table 3 

Effect of temperature on the yield of total water-soluble polysaccharides from Capparis spinosa root 

No. 
Temperature, 

°C 

Yield of extractives relative to 

the mass of raw materials (%) 

Yield of total water-soluble polysaccharides , % 

Relative to the mass 

of raw materials 

Depending on the amount 

of raw material reserves 

1 20-30 20 , 2 0.42 70.0 

2 30-40 25.7 0.47 78.3 

3 40-50 27.0 0.5 1 85.0 

4 50-60 28.2 0.5 5 9 1.7 

5 60-70 28.2 0.5 6 9 3.3 

 

From Table 3 it can be seen that increasing the 

temperature during the extraction of raw materials has 

a great influence on the extraction process of the 

amount of water-soluble polysaccharides. As the tem-

perature increases, the amount of water-soluble poly-

saccharides dissolves in the extractant and the yield in-

creases. Even at a temperature of 70 °C, the yield of 

water-soluble polysaccharides during the extraction 

process turned out to be almost the same as at a tempera-

ture of 60 °C. Thus, we have established that during the 

process of water extraction of caper root, it is most effec-

tive to maintain the temperature within 50-60 °C. 

We conducted a series of experiments to determine 

how many times the raw material should be extracted in 

order to extract the amount of water-soluble polysaccha-

rides with the greatest yield. To do this, 0.5 kg was 
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weighed out of dry raw materials, the degree of grind-

ing of which was 4-7 mm, placed in 4 flasks and filled 

with an aqueous solvent until the raw materials were 

completely covered. Room temperature maintained at 

50-60°C and drained 8 hours after pouring the extractant. 

Each of the resulting aqueous extracts was analyzed by the 

above analytical methods. For this purpose, the result of 

our experiments is presented in Graph 1. 

 

Schedule 1 

The influence of the multiplicity of extractions on the yield of the amount of water-soluble polysaccharides 

from Capparis spinosa root 

 
 

From Graph 1 it is clear that it is advisable to extract 

the raw material 5 times. We remove the last 5th drain for 

further extraction of raw materials. 

During the extraction process, we conducted the fol-

lowing experiment to determine how much time should be 

spent obtaining each drain. To do this, 0.5 kg was 

weighed out of dry raw materials, the degree of grind-

ing of which was 4-7 mm, placed in 4 flasks and filled 

with an aqueous solvent until the raw materials were 

completely covered. Temperature in the extractor during 

the extraction process maintained a value of 60°C. The 

drain from 1 flask was poured out after 2 hours, 2 flasks 

after 4 hours, 3 flasks after 6 hours and 4 flasks after 8 

hours. This process was continued until 5 drains were ob-

tained. The experimental results are presented in Table 4. 

Table 4 

The influence of the time of obtaining plums on the yield of the amount of water-soluble polysaccharides 

from Capparis spinosa root , % 

No. 1-drain 2-drain 3-drain 4-drain 5-drain Time 

1 29 13 5 2 1 2 hours 

2 43 20 8 4 3 4 hours 

3 52 25 13 6 3 6 hours 

4 53 25 13 6 3 8 ocloc'k 

 

Based on the results obtained, it was established that 

the effective extraction of raw materials is the extraction 

of 1,2,3,4-plums for 6 hours and 5-plums for 4 hours. 

Acute toxicity of the sum of water-soluble poly-

saccharides isolated from the root of the plant Capparis 

spinosa under administration to experimental animals 

at a dose of 1000.0-2000.0-3000.0-4000.0-5000.0 

mg/kg into the stomach through the oral cavity using an 

atraumatic probe, after 10-15 minutes motor activity 

was significantly weakened, hiccups appeared , there 

were no significant changes in breathing, heartbeat, 

perception of external sounds and pain compared to an-

imals in the control group, the animals recovered within 

60-80 minutes, and no mortality was observed within 

24 hours. At a dose of 6000.0-7000.0-8000.0 mg/kg, 

movement slowed down after 5-8 minutes, the percep-

tion of pain and external sounds decreased slightly, 

mortality was not observed within 24 hours, the ani-

mals returned to their original state after 2 days. In an-

imals injected with 8500.0 mg/kg, motor activity 

slowed down after 4-6 minutes, hiccups, half-closed 

eyes, and mild tremor were observed, death was ob-

served in 1 mouse after 47 minutes, death in 2 mice af-

ter 61 minutes. No mortality was observed in the re-

maining experimental animals during the day. At a dose 

of 8750.0 mg/kg, after 3-5 minutes, movement slowed 

down, breathing slowed down, hiccups and head tremor 

were observed, a motionless lying position on the stom-

ach with relaxed muscles of the arms and legs was ob-

served, the death of 1 mouse out of 6 animals was ob-

served after 35 minutes, death in 2 - mice after 45 

minutes, 3 mice after 63 minutes. No mortality was ob-

served in the remaining experimental animals during 

the day. When a 9000.0 mg/kg dose of the substance 
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was administered, after 3-5 minutes there was a slow-

down in movement, half-closed eyes, loss of external 

sound and pain perception, all animals had a prolonged 

tremor, relaxation of the muscles of the arms and legs, 

a lateral position, the death of the 1st mouse was ob-

served after 21 minutes, the death of the 2nd after 32 

minutes, the death of the 3rd mouse after 43 minutes, 

the death of the 4th mouse after 74 minutes. No death 

was observed in the remaining experimental animals 

within 24 hours. When the substance was administered 

at a dose of 10,000.0 mg/kg, after 3-4 minutes there was 

a slowdown in movement, disappearance of pain and 

perception of external noise, relaxation of the muscles 

of the limbs, prolonged tremor, mortality in 100% of 

experimental animals 11-52 minutes, the results of the 

experiment are presented in the Table 4. 

Table 4 

Acute toxicity of the sum of polysaccharides isolated from the root of the Capparis spinosa plant. 

No. Drug name 
Animal 

species 

Method of admin-

istration 

Dose, 

mg/kg 

Mortality/ ani-

mal survival 

1 

Sum of polysaccharides isolated from 

the root of the plant Capparis spi-

nosa. 

Mice 
Orally into the 

stomach 

1000.0 

2000.0 

3000.0 

4000.0 

5000.0 

6000.0 

7000.0 

8000.0 

8500.0 

8750.0 

9000.0 

10000.0 

0/6 

0/6 

0/6 

0/6 

0/6 

0.6 

0/6 

0/6 

2/4 

3/3 

4/2 

6/0 

LD 50 
8766.2 

(8063.9-9978.4) 

LD 100 12651.1 

 

Statistical analysis of the obtained data was performed using IBM® SPSS® Statistics v27.0.1.0 software: 
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The average lethal dose of the sum of polysaccha-

rides isolated from the root of the Capparis spinosa 

plant (with a confidence interval of LD 50 ) is 8766.2 

(8063.9–9978.4) mg/kg. According to GOST No. 12.1. 

007-76 the substance is on the list fewer toxic sub-

stances (class IV), and according to the classification of 

A.V. Stefanova is included in the list of substances with 

low practical toxicity (class V) [4]. 

 

Conclusion. Based on the above experiments, to ex-

tract the amount of water-soluble polysaccharides from 

caper root, it is necessary to grind the raw material to a 

size of 4-7 mm, use an aqueous solvent as a solvent, 

and also extract 5 times at a temperature of at least 60°C 

at and 1,2,3,4- It is advisable to extract plums for 6 hours, 

and 5-plums for 4 hours. As a result of scientific research 

, it has been established that water-soluble polysaccha-

rides can be extracted from the root of the Capparis spi-

nosa plant , containing 0.6% water-soluble polysaccha-

rides, with a yield of at least 95%. 

The inclusion of the sum of polysaccharides iso-

lated from the root of Capparis spinosa into the group 

of substances with low acute toxicity provides the basis 

for further in-depth pharmacological studies of the bio-

logical activity of this substance. 
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