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SUMMARY

The aim of the research is to improve the methods of standardization of
flowers of the sand immortelle - Helichrysum arenarium (L.) Moench. The flavonoid
composition of the flowers of the sand immortelle was investigated. It was
determined that isosalipurposide is the dominant flavonoid of raw immortelle
sand. Objective methods of qualitative and quantitative analysis of the content of
flavonoids using TLC and differential spectrophotometry in the presence of the
State standard sample (SSS) of isosalipurposide are proposed. The metrological
characteristics of the developed analysis method indicate that the error of a single
determination in the raw material of the sand immortelle is + 3.95%.
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Introduction

It is known that flavonoids as biologically active compounds have a wide
spectrum of pharmacological action and are a unique source of choleretic,
hepatoprotective, and antioxidant drugs [1-8]. At present, an unfavorable situation
has developed in the assortment of drugs presented on the pharmaceutical
market of the Russian Federation, which consists in the dominance of foreign
drugs. In this regard, it seems appropriate to expand the range of domestic drugs
of the above spectrum of action. One of the promising sources of choleretic and
hepatoprotective action are the flowers of the sand immortelle -Helichrysum
arenarium (L.) Moench. [1-5].

Sandy immortelle is a perennial herb, widespread in the steppe regions of
the European part of Russia and the CIS countries [1-5]. Flowers and preparations
of sandy immortelle (infusion, liquid extract, Flamin, choleretic preparations) are
used in medical practice as choleretic drugs [1-5, 9], however, with regard to the
chemical composition, the literature data are contradictory. According to the
literature, the predominant flavonoids in the flowers of the Helichrysum
areosalipurposide are chalcone isosalipurposide, the flavanones salipurposide,
prunin, and naringenin [1-5], but there is no single point of view which of these
components is dominant. The sandy immortelle also contains a number of related
substances, including coumarins, cinnamic acids, phthalides, polysaccharides, etc.
[1-5]. In our opinion,
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It is the complexity of the chemical composition of the flowers of the sandy immortelle
that is the reason for the fact that the analysis methods for the medicinal plant raw
materials (MPR) of the Sandy immortelle do not meet the modern requirements of
pharmacognosy and pharmacopoeial analysis. So, in the monograph on this raw
material (Art. 9 of the USSR State Pharmacopoeia of the XI edition), the section
"Qualitative reactions" is presented only by a qualitative reaction to flavonoids [10],
which does not allow the determination of individual components characteristic of a
given plant. In addition, in the section “Quantitative determination”, the
pharmacopoeial method, according to the results of our preliminary studies,
overestimates the results for the content of flavonoids by approximately 2-3 times.

The aim of this study is to improve the methods of standardization of
flowers of the sand immortelle.

Methods

We studied samples of sandy immortelle flowers collected in various regions
of the Russian Federation, as well as industrial samples of raw materials produced
by OJSC Krasnogorskleksredstva (Moscow Region) and LLC PKF Fitofarm (Anapa,
Krasnodar Territory). Methods of chemical, spectral and physicochemical analysis,
including thin-layer chromatography, direct and differential spectrophotometry,
were used for the phytochemical study of the medicinal plant raw material of the
sandy immortelle. In the course of developing a method for the quantitative
determination of the amount of flavonoids in flowers of the sand immortelle, the
UV spectra of aqueous-alcoholic extracts from this raw material were studied. The
spectra were recorded using a Specord 40 spectrophotometer (Analytik Jena).

Method for the quantitative determination of the amount of flavonoids in flowers
sandy immortelle

An analytical sample of raw materials is crushed to a particle size passing
through a sieve with holes 1 mm in diameter. About 1 g of crushed raw materials
(accurately weighed) is placed in a flask with a thin section with a capacity of 100
ml, add 50 ml of 70% ethyl alcohol. The flask is closed with a stopper and weighed
on a tare balance with an accuracy of + 0.01 g. The flask is connected to a reflux
condenser and heated in a boiling water bath (moderate boiling) for 60 minutes.
Then the flask is closed with the same stopper, weighed again and the missing
extractant is replenished to the initial mass. The extract is filtered through a filter
paper and cooled for 30 minutes. The test solution is prepared as follows: 1 ml of
the obtained extract is placed in a volumetric flask with a capacity of 50 ml, add 1
ml of 3% alcoholic solution of aluminum chloride and bring the volume of the
solution to the mark with 95% ethyl alcohol (test solution A). As a reference
solution, a solution prepared under the same conditions is used, but
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without the addition of aluminum chloride (reference solution A). Measurement of
optical density is carried out on a spectrophotometer at a wavelength of 418 nm. In
parallel, measure the optical density of the GSO solution of isosalipurposide at a
wavelength of 418 nm, prepared by analogy with the test solution (see note).

Note: Preparation of isosalipurposide standard solutionsample. About0.02 g
(accurately weighed) of isosalipurposide is placed in a volumetric flask with a capacity
of 50 ml, dissolved in 20-30 ml of 95% ethanol and the volume of the solution is
brought to the mark with 95% ethanol (solution A). 1 ml of isosalipurposide solution A
is placed in a 50 ml volumetric flask, 1 ml of a 3% alcohol solution of aluminum
chloride is added and the volume of the solution is adjusted to the mark with 95%
ethyl alcohol (test solution B). A solution is used as a reference solution, which is
prepared as follows: 1 ml of isosalipurposide solution A is placed in a 50 ml volumetric
flask and the volume of the solution is brought to the mark with 95% ethyl alcohol
(reference solution B). The content of the sum of flavonoids in the flowers of the
immortelle sandy in terms of isosalipurposide and absolutely dry raw materials in
percent (X) is calculated by the formula:

mxD xV xV,x(100-W)
where D is the optical density of the test solution; Do Is the
optical density of the GSO solution of isosalipurposide; V —
extraction volume, ml;
V1 - the volume of the test solution A, ml;
Vo - volume of isosalipurposide GSO solution A, ml;
V2 - the volume of the tested GSO solution of isosalipurposide (solution B), ml; m is the
mass of raw materials in grams, g;
mo Is the mass of the GSO of isosalipurposide, g;
W is the loss in mass on drying, in percent.

results

The TLC method revealed that isosalipurposide is the dominant flavonoid in
the flowers of the sand immortelle. This substance is found in the flowers of the
test plant in the form of a yellow spot with an Rf value of about 0.6. At the same
time, other flavonoids characteristic of this plant are found - salipurposide (5-O-
glucoside of naringenin) and prunin (7-O-glucoside of naringenin) in the form of
one spot with violet fluorescence in UV light at a wavelength of 254 nm. The
chromatogram also shows spots of coumarins and cinnamic acids, which have blue
fluorescence at a wavelength of 366 nm. Subsequent development of the
chromatogram with a solution of diazobenzenesulfonic acid makes it possible to
more clearly detect the dominant isosalipurposide spot at the level of the
isosalipurposide GSO spot. Taking into account the absence of GSO
isosalipurposide in the Russian Federation, we have developed a scheme for the
isolation of isosalipurposide, which is currently being studied in terms of
preparation for state registration of requlatory documents (ND) for this standard.
Consequently, there is a prospect of using the TLC method to determine
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the authenticity of the flowers of the immortelle sandy by detecting the dominant
and diagnostic flavonoid - isosalipurpusid in the presence of an appropriate
standard sample.

In order to improve the method of quantitative determination, we studied
the conditions for the extraction of flavonoids from flowers of the sand immortelle.
It has been shown that the optimal extractant is 70% ethyl alcohol, while 50% ethyl
alcohol is used in SP XI (Table 1). For the extraction of raw materials, 40%, 50%,
60%, 70%, 80% ethyl alcohol was used (Table 1). The method of quantitative
determination developed by us is based on the following optimal parameters:
extraction of raw materials with 70% ethyl alcohol for 1 hour under boiling
conditions in a ratio of 1:50, measurement of optical density at a wavelength of 418
nm under conditions of differential spectrophotometry.

Table 1
Effect of extraction conditions on the extraction of flavonoids from flowers

sandy immortelle

Coaepskanne cymmbl thaa-
A | Coornomenne | Bpema B“ilf'ilff"_li B Illk‘llt":"l*i"l':‘ Hi
n/h Jrerparedt «Chlpbe-IKCT- [KCTpaK- H30CAJAMITY PIO3I, "
parcaT» mn npH JJamnHe P JLIHE
BodAHBL 315 uv® |Boass: 418 am

1. |40 % atuaoesit cript | 1:50 ly 8.90 + 0,08 221 +0,02
2. | 50 Yo aTH10BbIA CIpT | 1150 1y 8,30 = 0,07 2,00 = 0,03
3. | 60 % aTunoBslil crypr | 1:50 | B 7.20 40,03 237+002
4. | 70 9 arunopsii cript | 1:50 14 10,10 £ 0,12 3,10 £ 0,03
3. | 80 % sTunosslii cript | 1:50 1y 8,53 =009 282002

IMpumeuvanue; * = papMaroneitHas MeTonka [1].

Discussion and conclusions

In the UV spectrum of the aqueous-alcoholic extract, two most characteristic
absorption maxima were found in the region of 295 nm and 335 nm (Fig. 1). It
should be noted that in the corresponding Pharmacopoeia Monograph, the
analytical wavelength is 315 nm, i.e. the region of one of the minima of the
absorption curve (Fig. 1). In our opinion, the overestimation of the results occurs
due to the presence of accompanying substances - hydroxycinnamic acids
(absorption maximum at 290, 327 nm), coumarins (absorption maximum at about
340 nm) and phthalides (absorption maximum at 270, 290 nm). In addition, the
method does not use the GSO of isosalipurposide, but uses a calibration graph. In

our opinion, in the analysis method, it is advisable to use the variant of differential
UV spectroscopy,
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Rice. 1.UV spectra of solutions of aqueous-alcoholic extract from flowers
sandy immortelle
Designations: 1 - initial solution; 2 - solution in the presence of AlCIs...

The study of the UV spectrum of the aqueous-alcoholic extraction in the presence of
AICI3 showed that the main absorption maximum is observed at a wavelength of 418 nm
(Fig. 2). Moreover, the nature of the absorption of this spectrum correlates with the UV
spectrum of isosalipurposide: in the presence of AICI3, a bathochromic shift of the
maximum at 370 nm to the region of 418 nm is observed (Figs. 3 and 4). This allows us to
conclude that, in the presence of AlCI3, the nature of the UV absorption curve of the
aqueous-alcoholic extraction of immortelle flowers is mainly due to isosalipurposide. On
this basis, a method was developed for determining the sum of flavonoids using an
analytical wavelength of 418 nm in the variant of differential UV spectroscopy.
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Rice. 2.UV spectrum of a solution of aqueous-alcoholic extract from immortelle flowers
sandy with the addition of AICI3 (differential spectrophotometry).
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Rice. 3. UV spectra of isosalipurposide solutions.
Designations: 1 - initial solution; 2 - solution in the presence of AICIs...
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Rice. 4. UV spectrum of a solution of isosalipurposide with the addition ofAlCI3
(differential spectrophotometry).

Using the developed technique, a number of samples of sandy immortelle
flowers were analyzed (Table 2). The content of the sum of flavonoids in various
samples of immortelle flowers is in the range of 2.90-3.50% (in terms of
isosalipurposide). The metrological characteristics of the developed analysis
methods indicate that the error of a single determination of the amount of
flavonoids in the raw material of the sand immortelle is + 3.95% (Table 3).

table 2
The content of the sum of flavonoids in various samples of immortelle flowers
sandy
Copepmanne
cyMMBbI (hiaBoHo-
. HIOB B NepecdeTe
e _,-"]1 XapakTepHcTHEA 0Dpaslla CbIPpbA  |HA H30CATHIYP-
T3 M abcoIIoT-
HO CVXOE ChIPpLE
(B%e)
1. |OAO «KpacHoropcraercpencTear | 3,10 £+ 0,05
000 TIED «durodhapm» 9 R .
2. (r. ABana) 2,95+ 0,04
o | Camapckas obiL. : :
S. (c. IlepeBonory, 2008 1.) g 0E10,00
4. | ¥pauoperad oduL (1, Bapen, 20081.)| 2,90 = 0,04
= | Ilenzencrasn ob. "
2 (c. HoBas Exoszans, 2005 1) gomit =0
6. | CapaToBcka# o6uL (c. ¥comka, 20081.) | 3,20 = 0,05
Table 3
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Metrological characteristics of the quantitative determination procedure
the amount of flavonoids in the flowers of the immortelle sandy

f X S P.% t(Pf) AX E, “

10 3,10 l 0,0549 95 ] 2,23 | 0,122 | £3,95

Thus, as a result of the studies carried out, the data on the chemical
composition of the flowers of sandy immortelle were revised, the dominant
substance of the raw material of the studied medicinal plant (isosalipurposide) was
determined, objective methods for the qualitative and quantitative analysis of the
characteristics of the flavonoid content using TLC and differential
spectrophotometry in the presence of GSO of isosalipurposide were proposed. The
developed methods are included in the draft of the pharmacopoeial monograph
"Sandy immortelle flowers".
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