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Medicinal herbs are increasingly attracting 
the attention of researchers and practical med-
icine, as  they have a  wide range of  pharma-
cological activity and  can be effectively used 
for the  prevention and  treatment of  various 
diseases. The  possibility of a  rational combi-
nation of medicinal plants both among them-
selves and  with chemical medicinal products 
to  enhance the  therapeutic effect, their soft-
ness of  action, the  rare manifestation of  side 
effects are the  main advantages of  medicinal 
plants. In  this regard, a  promising medicinal 
plant for studying is the Prickly thistle (Cirsium 
arvense L.) of the sunfl ower family (Asteraceae), 
which is widely used in folk medicine as an anti-
inflammatory, antioxidant and  antimicrobial 
agent, it is used as a remedy for gout and rheu-
matism, externally for skin diseases, used for var-
ious nervous diseases, epilepsy, diseases of 
the digestive system [2,3]

Purpose of study is development of methods 
for  standardization of  Prickly thistle (Cirsium 
arvense L.) herb according to the content of fl a-
vonoids.

The article presents the results of the develop-
ment of the method of standardization of the prickly 
thistle (Cirsium arvense  L.) herb according to 
the  content of  flavonoids. The  conditions for 
the quantitative determination of plant fl avonoids 
were studied and the optimal extraction param-
eters were selected, such as the concentration of 
the extraction solvent, the ratio of raw materials 
to  extraction solvent, fineness factor, the  time 
and  frequency of  extraction, the  concentration 
and amount of the complexing additive added. It 
is established that the best extraction solvent for 
the prickly thistle (Cirsium arvense L.) herb is ethyl 
alcohol at a concentration of 40%, the ratio of raw 
materials and extraction solvent is 1: 30, the fi ne-
ness factor is 2 mm, the optimal extraction time 
is 30 minutes with triple extraction. It is established 
that the  dominant substance is  apigenin, which 
is proposed to be recalculated, and the analytical 
wavelength for the  quantitative determination 
of fl avonoids is 388±2 nm.
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the State Pharmacopoeia of the Russian Fed-
eration [1].

RESULTS AND DISCUSSION

The method of differential spectrophotom-
etry with the  selection of  optimal conditions 
was used to develop a technique for the quanti-
tative determination of fl avonoids in the Prickly 
thistle herb [4,5]. In the course of the experiment, 
the absorption spectra of alcohol solutions of 
the Prickly thistle herb, as well as solutions with 
adding a complexing additive – a solution of alu-
minum chloride (III), were studied to  exclude 
the infl uence of excipients. With a solution of alu-
minum chloride, fl avonoids form complexes that 

MATERIALS AND METHODS

As the objects of the study, we used samples 
of Prickly thistle (Cirsium arvense L.) herb, har-
vested on the territory of the Republic of Bash-
kortostan.

The  quantitative determination of  flavo-
noids was carried out by the  method of  dif-
ferential spectrophotometry in the ultraviolet 
region using a Shumadzu UV-1800 spectropho-
tometer with the selection of optimal extrac-
tion parameters: extraction solvent, the ratio 
of raw materials to extraction solvent, fineness 
factor, the time and  frequency of extraction, 
the conditions for the complex formation reac-
tion. Statistical data processing was carried 
out in  accordance with the  requirements of 

FIG. 1. Diff erential spectra: 
1 – SUBSTANCES of the standard – apigenin; 2 – extracts from Prickly thistle herb with the addition 

of an aluminum chloride solution (λmax=388±2 nm)
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are characteristic of  flavonoids, and the con-
tent of fl avonoids was calculated (Table 1). As 
a result, it was found that the optimal extraction 
solvent, when using which the higher values of 
the content of fl avonoids were observed, is 40% 

are stable in acidic environment, and a batho-
chromic shift is observed with clearly defined 
absorption maxima (Fig. 1).

It was found that the absorption spectrum 
of the Prickly thistle herb has a close maximum 
to the spectrum of apigenin (λmax=388±2 nm), 
so this fl avonoid was chosen as the main one in 
the amount for which it is proposed to recalcu-
late in the future. The resulted data were consis-
tent with the results of the previously conducted 
chromatographic analysis of alcohol extracts from 
the Prickly thistle raw materials.

At the next stage, it was necessary to select 
the conditions for the extraction of fl avonoids 
that would ensure their maximum yield from 
the Prickly thistle raw material, namely: concen-
tration of the extraction solvent, the raw mate-
rial fineness (since the particle size of the raw 
material affects the  completeness and  speed 
of transition to the solution of the substances 
under study), the ratio of the raw material and 
the extraction solvent, the time and frequency 
of extraction.

In a comparative assessment of the eff ect of 
the extraction solvent on the yield of fl avonoids, 
ethyl alcohol of various concentrations was used. 
In the resulted extracts, the optical density was 
determined in the range of wavelengths which 

Table 1

EFFECT OF THE EXTRACTION 
SOLVENTS ON THE YIELD 

OF FLAVONOIDS

Concentration 
of ethyl 
alcohol

Optical 
density 

(D average) 

Content 
of fl avonoids, 

%

40% 0.528±0.025 2.89±0.14

50% 0.427±0.022 2.73±0.12

70% 0.425±0.019 2.68±0.11

80% 0.376±0.017 2.51±0.09

90% 0.364±0.008 2.46±0.07

Table 2

EFFECT OF EXTRACTION PARAMETERS 
ON FLAVONOID YIELD

Parameter Content of fl avonoids, %

Fineness of raw materials, mm

1 2.77±0.13

2 2.84±0.18

3 2.69±0.10

Extraction time, min

15 2.64±0.07

30 2.88±0.12

45 2.75±0.09

60 2.59±0.07

90 2.39±0.04

Ratio of raw material 
and extraction solvent

1:30 2.84±0.12

1:50 2.77±0.10

1:100 2.68±0.08

Frequency of extraction

1:30 one-time 2.72±0.03

two-fold 2.88±0.05

three-fold 2.92±0.06

1:50 one-time 2.64±0.04

two-fold 2.75±0.07

three-fold 2.79±0.11

1:100 one-time 2.59±0.04

two-fold 2.62±0.05

three-fold 2.68±0.02
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On the  basis of the  conducted studies, 
a  method for the  quantitative determination 
of fl avonoids in the Prickly thistle herb is pro-
posed: an analytical sample of  raw materials 
is crushed to the size of particles passing through 
a sieve with a mesh diameter of 2 mm. About 1 g 
(exact weight) of the raw material is placed into 
a fl ask made of heat-resistant glass with a slice 
with a capacity of 250 ml, 30 ml of 40% ethyl 
alcohol is added, then it is attached to the back-
flow condenser and heated in a boiling water 
bath for 30 minutes. Then the resulting extrac-
tion is carefully fi ltered through cotton wool into 
a 100 ml volumetric fl ask, avoiding the ingress 
of  raw material particles into the  funnel. To 
the remaining raw materials in the fl ask, 30 ml 
of  40% ethyl alcohol is  added and  cotton 
wool, through which the  solution was fil-
tered, is  attached to the  backflow condenser 
and heated in a boiling water bath for another 
30 minutes. The content of the fl ask is fi ltered 
into a  measuring flask with the  first portion 
of  extraction through cotton wool. The  pro-
cess is  repeated one more time according to 
the above procedure. The resulting extraction 
is brought to 100 ml in a measuring fl ask with 
the same solvent (solution A)

Into a  measuring flask with a  capacity of 
25 ml, 1 ml of solution A is placed, 1 ml of a 2% 
alcohol solution of aluminum chloride is added 

ethyl alcohol, which was selected for  further 
studies.

The results of studies for selection of the fi ne-
ness factor of raw materials, the extraction time, 
the  ratio of  raw materials and  extraction sol-
vent, the frequency of extraction are presented 
in Table 2.

According to the resulting data, the optimum 
way is the fi neness of raw materials to the size 
of  particles passing through a  sieve with 
a mesh diameter of 2 mm, the extraction time 
at which the maximum extraction of fl avonoids 
occurs is 30 minutes, the ratio of raw materials 
to  extraction solvent is  1: 30 and  three-time 
extraction provides the most complete extrac-
tion of fl avonoids from the Prickly thistle raw 
materials.

To determine the  optimal parameters of 
the eff ect of complexing agent on the concen-
tration of  flavonoids, the  concentration of  an 
alcoholic solution of aluminum chloride and its 
amount added to the extraction were studied 
(Table 3).

Analyzing the data obtained, it can be noted 
that the most optimal way is the use of a 2% solu-
tion of  aluminum chloride in  amount of 1  ml. 
When assessing the  stability of the  resulting 
complex, it was found that the complex forma-
tion reaction develops within 45 minutes and 
the complex remains stable for an hour.

Table 3

EFFECT OF THE COMPLEXING AGENT ON THE YIELD OF FLAVONOIDS

Study sample

Content of fl avonoids, %

Aluminum chloride concentration

1% 2% 3% 5% 10%

Thistle herb 2.63±0.09 2.78±0.12 2.66±0.10 2.54±0.08 2.48±0.09

Amount of aluminum chloride added

1 ml 2 ml 3 ml 5 ml 10 ml

2.80±0.11 2.68±0.09 2.54±0.08 2.51±0.06 2.44±0.05
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the Prickly thistle herb are presented in Table 4, 
the error of the experiment was not higher than 
the maximum permissible values.

CONCLUSIONS

1.  A method has been developed for the 
quantitative determination of the amount of fl a-
vonoids in the prickly thistle herb by differen-
tial spectrophotometry in  terms of  apigenin 
(λmax=388±2 nm)

2. The  optimal parameters of  extraction 
of  flavonoids in the prickly thistle raw mate-
rials were established: the extraction solvent – 
ethyl alcohol at concentration of 40%, the ratio 
of raw materials and extraction solvent – 1:30, 
the  fineness factor  – 2  mm, the  extraction 
time – 30 minutes with three-fold extraction, 
the concentration of the complexing agent – 
2%, the  amount of the  added complexing 
agent – 1 ml

3. The  content of the  sum of  flavonoids 
in terms of apigenin is 2,78±0,09%.
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