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Abstract. The article presents the results of a study on the chemical composition of
the above-ground part of Phlomis tuberosa, collected in the Turkestan region. One of
the main objectives in the study of medicinal plants is the identification of biologically
active compounds, which determine their potential for pharmaceutical application. This
work describes qualitative and quantitative analysis methods using Phlomis tuberosa as
an example and highlights their importance in identifying pharmacologically significant
substances. Results. High-performance liquid chromatography (HPLC) was used to
identify flavonoids, vitamins, and other phytochemical compounds. The quercetin
content in the raw material was found to be 0.182 mg/g. The extract was also shown to
contain naringin and phloridzin. Among the detected vitamins, vitamin C was found in
the highest concentration. All data were obtained using certified standards and modern
equipment, confirming their relevance for pharmaceutical development. Scientific
novelty. A method for accurately determining biologically active compounds in Phlomis
tuberosa was developed. Certified standards were used to identify the key components.
The application of chromatographic techniques expanded the phytochemical profile of
the plant. This approach is based on modern analytical tools and validated protocols.
Practical significance. The obtained results contribute to the standardization of plant
raw materials and the development of herbal medicines with consistent chemical
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composition and proven biological activity. Accurate identification of active substances
ensures the safety, efficacy, and reproducibility of pharmaceutical products.

Key words: Phlomis tuberosa, medicinal plant raw materials, biologically active
substances, flavonoids, quercetin, HPLC, vitamin, phytochemical analysis
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Annoramus. Makanana Typkictan eHipiHeH >xuHanFaH Phlomis tuberosa
(TYHHEKTI 30MHHUK) OCIMJITiHIH Kep YCTi OeNiriHiH XUMHSIBIK KYpaMmbl 3€pTTeil,
(dapmaneBTHKaIbIK MakcaTTa KOJJaHy MYMKIHJIITIH aHBIKTayFa OarbITTalFaH
HOTHXKEJIep YCHIHBUIFaH. Jlopimik eciMIikTepai 3epTTeyieri MaHbI3Ibl OarbITTapAbIH
0ipi — onapAbIH KypaMbIHAAFbl OMOIOTHSUIIBIK OEICeHl KOChUIBICTAP bl aHBIKTAY JKOHE
oJlapibl camayiblK opi CaHIBIK TYPFBIIAH cumarray Oousbin Tabbuiaabl. bym 3eprrey
KyMbICBIHAA Phlomis tuberosa wmbicanbiHAa (QUTOXUMUSUIBIK KYpaMIbl aHBIKTAy
ozicTepi KapacThIPBUIBII, OJApAbIH FHIIBIMH KOHE TKIPUOETIK MaHbI3bl CHIIATTAJIFaH.
Homuocenep. ®naBoHouarap, 1opyMeHaep MeH 0acka 1a (GUTOXUMUSUIBIK 3aTTapbl
aHbIKTay YIIiH KOFapbl d3(¢exTuBTi CYHBIKTHIK Xpomarorpaduscel  (JKOXC)
Konganeabl. JKypriziiaren tannayiaap HOTHXKecCiHAe muKizaT KypambiHga 0,182 mr/r
MOJIIEPiHAe KBEpUETHH aHbIKTanAbl. COHBIMEH KaTap, SKCTPAKTTaH HAPHUHIHH MEH
¢opusuand TadbuAbl. opymenaepain iminen C ITopyMeHIHIH MeIIepi eH JKOFapbl
JeHreiae Tipkenai. bapiblk MoniMeTTep 3aMaHayd aHAJUTUKANBIK KYPBUIFbLUIAp JKOHE
cepTudUKaTTaIFaH CTaHAAPTTAp KOMETIMEH albIHIbl, OYJ1 ajbIHFAH HOTHXKEJEepAiH
JIOJIIIr MEH CEHIMIUTITIH KaMTaMachl3 eTefi. £ buibimu scananvizol. Phlomis tuberosa
KYpaMBbIHAAFbl HETi3r1 OWOJOTHAJIBIK OeNCeHIi KOCBUIBICTAp alfall pEeT HAaKThI
ozlicTeMesIepMEH TOJBIK aHBIKTAJIbl. XpoMaTorpadusuIbIK 3epTTeyiep GUTOXUMHUSIBIK
npoUiIbal KEHEUTyre MYMKIHIIK Oepai. [Ipakmukanslk manvi30blisiesl. JKypriziuiren
3epTTey HOTIKenepi Phlomis tuberosa eciMIiTiHEH albIHFaH (DUTOLIMKI3ATTHI
CTaHIapTTay, COHJAl-aK OHBIH HETI3IHJE camalbl, OIPTEKTI MKOHE OMOIOTHSIIBIK
OeJICeHAUTIT IoNeneHred (QuTonpenaparrap OHAIpY YIIIH FBUIBIMH Heri3 Oona
anazgpl. benceHni KOCBUIBICTap/AbIH HAKThl MONILICPIH aHBIKTay (apMaleBTHKAaIbIK
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OHIMJIEP/IIH KayilcCi3iri MeH THIMAUIITIH KaMTaMachl3 eTyre MyMKiHIIK Oepemi. by
MoniMeTTep (uTOnmpenaparTapAblH OHIIpiCIHAET] KalTalaHATbIH XUMUSUIBIK Kypam
MeH OMONIOTHSITBIK, OEICEHAUTIKKE KOJI )KETKi3yTre, COHBIMEH Karap oJapbl TIPKEY JKoHe
cepTuduKaTTay yIepiciH KEeHUAETyre KOMEKTECe/Il.

Tyiiin ce3nep: Phlomis tuberosa, Topislik ©CIMIIIK IIMKi3aThl, OMOJIOTHSUTBIK OSJICEHI1
3arTap, (naBoHouaTap, keepuetut, JKOCX, BUTaMUH, GUTOXUMHUSIIBIK TaJAay
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AnHoTtanusi. B crartee mpenctaBieHbl pe3yibTaThl KOMIUIEKCHOTO HCCIIEIOBAHHS
XMUMHUYECKOTO COCTaBa HAJ[36MHOUM 4actu pacteHus Phlomis tuberosa, coOpaHHOTO
B Typkecranckom peruoHe. OnHOW W3 TPUOPUTETHBIX 3aJad NPH H3YYCHUH
JIEKAPCTBEHHOTO PACTHTEIBHOTO CHIPhSl SIBJISIETCSl BBISIBICHHE W KOJMYECTBEHHAs
OLIEHKa OMOJIOTMUYECKH aKTUBHBIX COCIMHEHUH, ONMPENCISIOINX ero MOTeHIHMAal s
(apmaneBTHYECKOr0 TpUMEHeHHs. B naHHO# paboTe moApoOHO OMUCAHBI METOIBI
KaueCTBEHHOTO M KOJMYECTBEHHOTO aHajn3a (DPUTOXUMHUYECKUX BEIECTB, BKIIOYAS
(rnaBOHOUBI, BUTAMUHBI M JPYrHe METaOOJMTHI, C MCIOJIb30BAaHHEM COBPEMEHHBIX
AQHAIMTUYECKUX TMOAXONOB. Pesyromamsei. OnpeneneHne cocTaBa MPOBOJHIOCH
METOIOM  BBICOKOd(D(heKTHBHON skuakocTHOW xpomarorpadum (BDXKX), uro
00ecrevniIo BEICOKYIO TOYHOCTh M HaIEKHOCTD NOTy4YEHHBIX JaHHBIX. B Xone anannza
YCT@HOBJICHO, YTO COJEp)KaHHE KBEpLETHHA B PACTUTEIBHOM CBHIPhE COCTaBISET
0,182 wmr/r. Kpome toro, ObliM HACHTU(QHUUUPOBAHBI HAPUHTUH H (DIOPUA3HH.
Cpenn BUTaMHUHOB HamOoublIee coiepikaHue 3adukcupoBaHo y BuTamuHa C. Bee
HCCIIEIOBAHUSI BBIMIOJIHEHBl C MPUMEHEHHEM CEpTU(QHLIMPOBAHHBIX CTaHAAPTOB H
coBpeMeHHOro obopynoBanus. Hayunas nosusna. Buepswle mms Phlomis tuberosa
ObUT IPUMEHEH KOMIUIEKCHBIN MOJXOA K aHadu3y OMOJIOTMYEeCKH aKTHBHBIX BEILECTB,
YTO TIO3BOJIMJIO PACIIUPUTh (PUTOXMMHUYECKUH NPOQHIL PACTCHUS U yTOYHUTH €T0
(hapmakonoruueckuii noreHman. [Ipakmuyeckas snavumocms. llonydeHHbIC TaHHbBIC
CIOCOOCTBYIOT CTaHAAPTU3ALUK CHIPbsi U pa3paboTke 3(h(HEeKTHUBHBIX M OE30MaCHBIX
¢uTonpenapatoB ¢ BOCIPOU3BOJUMBIM COCTaBOM M CTAaOWJIBHOW OHOIOTHYECKON
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AKTUBHOCTHIO. M ieHTH(UKAIMsI OHOJIOrMYECKU aKTUBHBIX COSAMHCHUN U OTpe/Ie/ICHUE
WX KOJMYECTBEHHOTO COJIEPXKAHMs TMO3BOJSCT OOCCIEYUTh KOHTPOJIb KayecTBa Ha
BCEX ATalax — OT 3arOTOBKH CHIPbs JI0 BBIITYCKA TOTOBOTO MPOIYKTa. JlaHHBIN MOIXOT
0COOCHHO Ba)KEH JUIsI 00€CIICUCHUS CTA0MIILHOCTH JICHCTBUS NIPEMIApaTOB U MOBBIIICHUS
JOBEpPUs CO CTOPOHBI METUIIMHCKOTO cO00IIecTBa U OTpeduTeneii.

KawoueBbie caoBa: Phlomis tuberosa, NnexapCTBEHHOE PACTUTEILHOE ChIPhE,
OMOJIOTMYECKN aKTHBHBIC BEIIECTBa, (PIaBOHOMBI, KBepuetuH, BOXKX, BuramuH,
(bUTOXMMUYECKUH aHATTU3

Introduction. About 15-20% of modern phytopreparations are produced in domestic
factories, and the rest are imported from abroad. Accordingly, this leads to an increase
in the price of drugs obtained by synthesis on the market. However, drugs obtained by
synthesis cause problems with their excretion from the human body. This is inefficient
for public health and the economy of the state. Therefore, determining the composition
and activity of medicinal plants that have long been used in folk medicine, obtaining
new biologically active complexes and bringing them to the market are important and
relevant topics for folk medicine and pharmaceutical production.

The emergence of many branches of organic chemistry and various industries is
directly related to the study of substances secreted by plants.

The plant raw material of Phlomis tuberosa which is widespread in Kazakhstan, is
of great theoretical and practical interest. In this regard, it determines the relevance of
conducting a phytochemical examination of the composition of the plant raw material
of Phlomis tuberosa, conducting quantitative and qualitative analysis of plant raw
materials. The purpose of this study is to determine the total composition of flavonoids
and other biologically active compounds in the tuberous plant of Kazakhstan. The
results of this study may be useful in medicine, food industry and phytopharmaceuticals
(Van Der Kooy, et al., 2009).

Phlomis tuberosa L., also known as Phlomoides tuberosa is a perennial herbaceous
plant belonging to the Lamiaceae family. The Phlomis genus includes about 140 species
distributed in Europe, Asia and Africa, and about 50 species are found in the territory
of the former USSR. The Lamiaceae family belongs to the Lamiales order. The plant is
widespread in the European part of Russia, Western and Eastern Siberia, the Caucasus,
the Far East, Northern Europe, Armenia, Kurdistan, Iran, Mongolia, Western China
(Kulzha). In Kazakhstan, some species of Phlomis are found in the North Kazakhstan,
East Kazakhstan, and Turkestan regions. Phlomis fuberosa is found on steppe slopes,
steppe meadows, arid lands, shrubby and semi-desert areas (Pavlov, 1964).

Historically, Phlomis has been used in various cultures. In ancient Greece and Rome,
the plant was used to treat wounds and inflammation. The Latin name of the plant -
Phlomis - comes from the word "flame", which is due to the fact that in ancient times
the leaves of the plant were used as oil lamps. It is also used as an aromatic plant
in perfumery, in Mongolia, where tea is brewed from its leaves, local healers, having
learned about the beneficial properties of Phlomis tuberosa, prepared infusions and
tinctures from its various parts to treat chronic diarrhea and lung diseases (Fathali et
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al., 2024). Phlomis tuberosa is widely used in folk medicine and has anti-inflammatory,
antibacterial, antiviral, regenerating, antioxidant, tonic and hypoallergenic effects. For
medicinal purposes, the underground part of Phlomis tuberosa is used - stems, leaves,
buds and flowers. The optimal period for the preparation is the period of mass flowering
of the plant, which, depending on the region of growth, is from May to September. At
the same time, the raw material is rich in a large concentration of biologically active
substances, including flavonoids, iridoids, tannins and essential oils (Echishvili, et al.,
2017). Scientific studies confirm that iridoids in Phlomis tuberosa affect the process of
blood formation, accelerating it and effectively combating anemia (Kruglaya, 2008).
The extracts of the raw material contain a number of bioactive compounds, such as
flavonoids, phenolic acids and alkaloids, which have a strong antiinflammatory effect.
These substances reduce the synthesis of pro-inflammatory cytokines and inhibit the
activity of enzymes involved in inflammatory processes. Thus, drugs based on Phlomis
tuberosa are effectively used to treat inflammatory diseases. In medicine, extracts
and individual compounds of Phlomis tuberosa are used in the form of ointments
and creams to treat skin diseases such as eczema and dermatitis, and plant tinctures
and decoctions to strengthen the immune system and treat colds. These plant-based
drugs have antiseptic and immunostimulating effects, which makes them useful for the
prevention and treatment of infections (Vagabova et al., 2017).

The development of drugs based on Phlomis tuberosa can help reduce dependence
on synthetic drugs and develop domestic production of phytopharmaceuticals. In
particular, extracts from this plant can be used to produce liquid dosage forms (tinctures,
syrups, decoctions), solid dosage forms (tablets, capsules), and soft dosage forms for
external application (ointments, creams, gels) for the treatment of various diseases.

Methods and materials. Phlomis tuberosa was collected in the summer of 2023.
The first step in the analysis of the obtained medicinal plant raw materials is to conduct
quantitative and qualitative analysis.

Quantitative indicators of plant raw materials: moisture content, ash content,
extractive substances content.

The moisture content of medicinal plant raw materials is the mass loss due to
hygroscopic moisture and volatile substances, determined during drying of the raw
materials to a constant weight. The moisture content of plant raw materials should not
exceed the norm, since high humidity reduces its quality during storage. The methods
of the 11th edition of the MF of the Republic of Kazakhstan were used to determine
the moisture content of raw materials. A sample of medicinal plant raw materials was
crushed to a particle size of about 10 mm, mixed, and two samples weighing 3 and
5 g were obtained, with a measurement error of 0.01 g. Each sample was placed in
a pre-dried box, weighed together with the lid, and placed in a drying cabinet heated
to 100-105°C. The drying time was counted from the moment the temperature in the
drying cabinet reached 100-105°C again. The initial weighing of the herbs was carried
out after 2 hours. Drying was carried out to a constant mass. If the difference between
the two weights after 30 minutes of drying in a desiccator and 30 minutes of cooling did
not exceed 0.01 g, a constant mass was considered to be achieved (Tulegenova, 2009).
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Total ash is the incombustible residue obtained as a result of burning medicinal plant
raw materials and heating them to a constant weight at 500°C. The average ash residue
was 2%. Determining the total ash content is an important parameter in the analysis of
raw materials, since it indicates the content of mineral substances that affect their quality
and nutritional value. The methods of the MF RK, XI edition, were used to determine
the total ash content. After the raw materials were burned, the ash remaining was placed
in a muffle furnace and left for additional combustion at high temperature. The burnt
ash was removed from the muffle furnace, cooled, weighed to constant weight, and
any carbon deposits were removed with hydrogen peroxide, concentrated nitric acid, or
ammonium nitrate solution. The final ash mass was compared with the initial mass, and
the difference in mass indicated the amount of organic components burnt. This process
allowed the total mineral content of the plant materials to be estimated (Ministerstvo
zdravookhraneniya SSSR, 1987). Analysis of plant extracts by HPLC.

Sample preparation and analysis methods: 10 pl of the extract were collected and
analyzed by highperformance liquid chromatography (HPLC) on a liquid chromatograph
(Shimadzu LC-40).

Analysis conditions: sample volume 10 pl, sample injection temperature 40°C.
Separation was performed using a C18 chromatographic column with a length of 25
cm, an internal diameter of 4.6 mm and a film thickness of 5 um at a constant flow rate
of acetonitrile and 1% acetic acid in water at 1 ml/min in different ratios. Shimadzu
LabSolutions software was used to control the liquid chromatography system, record
and process the obtained results and data. Data processing included determining
retention times and peak areas.

The working principle of the vitamin A determination method.

Determination of vitamin A content by high-performance liquid chromatography.
By the method of quantifying vitamin A in food products using high-performance
liquid chromatography (HPLC), a food sample is saponified to release retinol from
The Matrix. After saponification, retinol is extracted with an organic solvent. This
method allows you to determine the content of all-trans-retinol and 13-CIS-retinol in
various food products. (Figure 2). Determination of the mass concentration of vitamins
and carotenoids is based on measuring the Peak area (or height) with the appropriate
detection wavelength for each compound after the introduction of analyzed samples and
calibration solutions into the chromatographic system (Zhilinskayaet al., 2018).

Determination of the content of vitamin C in dietary supplements.

Based on the direct determination of the content of ascorbic acid (AC), without
taking into account the oxidized form of vitamin C - dehydroascorbic acid (DAC).

Detection by visual titration wusing digital oxidation of AC with
2,6-dichlorophenolindophenolate sodium solution is the simplest and most accessible
for daily analysis purposes. However, this method is only used for research objects that
produce light-colored extracts. In other cases, the method of Potentiometric titration,
spectrophotometric and fluorometric methods of analysis applied to any research objects
(GOST P EH 14130-2010).

To account for the total concentration of vitamin C, dehydroascorbic acid is reduced
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to ascorbic acid using a reducing agent such as L-cysteine. The resulting solution is
analyzed by high-performance liquid chromatography (HPLC) using spectrophotometric
detection at a wavelength of 265 Nm. This method allows you to determine the total
amount of vitamin C (Ascorbic and dehydroascorbic acids) in food products and
biologically active additives .

The principle of operation of the method for determining the content of vitamin D.

"Determination of the content of cholecalciferol (vitamin D) and ergocalciferol
(vitamin d2) by highperformance liquid chromatography" establishes a method for
the quantitative determination of vitamins d> and D in food products using HPLC.
This method involves saponification, extraction, purification, and chromatographic
analysis steps to accurately measure the amount of these vitamins (Federal’ nyy tsentr
gossanepidnadzora, 2004)

Determination of the amount of vitamin E.

The procedure" determination of the content of vitamin E (Alpha-, Beta-, Gamma
- and Deltatocopherols) by high-performance liquid chromatography " establishes
a method for quantifying various forms of vitamin E in food products using high-
performance liquid chromatography (HPLC). The method includes the following stages:
sample preparation, during which a food sample is saponified to remove tocopherols
from The Matrix; extraction, in which tocopherols are extracted with an organic solvent
after saponification; purification of the extract, removal of impurities that interfere
with the analysis; chromatographic analysis of the purified extract by HPLC using a
suitable detector, usually spectrophotometric. This method allows you to accurately and
reliably determine the content of various forms of vitamin E in food products, which is
important for assessing their nutritional value and ensuring safe consumption (GOST
EN 12822-2014.).

Results and Discussion. The moisture content of the studied plant raw materials
1s 5.88%, ash content is 7.46%, and the content of extractives is 34.04%. These
indicators allow us to determine the amount of biologically active substances in the
plant. In particular, flavonoids were found in the amount of 1.12%, carbohydrates -
0.216%, free organic acids - 0.571%, coumarins - 0.02%, tannins - 1.0%, and alkaloids
- 1.03%. Flavonoids are widespread compounds in plants and have antioxidant, anti-
inflammatory, antiviral, and antitumor properties. Carbohydrates play an important
role as a source of energy, and free organic acids participate in metabolic processes.
Coumarins improve blood clotting, tannins have an antiseptic effect, and alkaloids
affect the nervous system. Thus, the high content of biologically active substances in
the studied plant raw materials increases its pharmacological value and can serve as the
basis for its use for medicinal purposes.

The extract of plant raw materials was analyzed by HPLC method, and the presence
of Naringin and Phloridzin was determined.

Table 2 - Presence of naringin and phloridzin in the extract

Retention time Area Height Concentration Unit Name
17,431 51639 3162 24,973 mg/l Naringin
19,522 195304 9852 84,048 mg/1 Phloridzin
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Naringin is a plant flavonoid that is often found in citrus fruits. It gives citrus
fruits a sour taste. Taking naringin has a beneficial effect on the body: it improves
metabolism, has an antioxidant effect, helps prevent atherosclerosis, reduces the amount
of cholesterol in the body, affects the immune system, restores the composition of the
intestinal microflora. In addition, naringin helps to increase the elasticity of blood
vessels, strengthens delicate capillaries and prevents bleeding (Wang et al., 2006: 247-
253).

Floridzin is an important phytochemical component, first isolated from the bark of
an apple tree. Numerous studies have shown that floridzine has several pharmacological
properties, such as an antihyperglycemic effect, acts as a natural antioxidant, eliminates
free radicals, increases the activity of antioxidant enzymes, and slows down the
oxidation process. It also performs a hepatoprotective function, has anti-inflammatory
and antibacterial effects. He was also active in fighting cancer and improving heart
function (Chiryapkin et al., 2023).

Determination of the content of flavonoids in the composition of the Phlomis
tuberosa plant according to GOST 57990-2017 using the HPLC method. (Figure 1).
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Figure 1 - Chromatographic indication of quercitin from plant raw materials of the Phlomis tuberosa

Analysis of flavonoids in the plant Phlomis tuberosa revealed that the amount of
quercetin was 0.182 mg/g. Quercetin is a widely distributed flavonoid in plants, known
for its antioxidant, anti-inflammatory, antiviral and antitumor properties. The presence
of quercetin in plant raw materials increases its pharmacological properties and may
serve as the basis for its use in medicinal purposes. Quercetin is a potent antiviral
compound that can inhibit the early stages of viral infection, inhibit viral replication and
reduce inflammation caused by viral infection. Due to its antiviral activity, quercetin
helps to strengthen immunity against viruses that cause common diseases. Quercetin
is a potent antioxidant, antiviral, anti-inflammatory, antitumor, anti-allergic and
immunomodulatory (Rupasinghe & Yasmin, 2010: 251-257).

The chromatograms obtained during the study clearly separated peaks of all-trans-
retinol and 13-cis-retinol (vitamin A), as well as ascorbic acid (vitamin C) in the studied
samples are shown in Figures 2 and 3. Analysis of the chromatograms showed that the
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HPLC method allows for the effective separation and quantitative determination of the
indicated forms of vitamins. The results obtained indicate the presence of both all-trans-
retinol and 13-cis-retinol in the studied samples, which confirms the effectiveness of
this selected method for the analysis of various isomers of vitamin A. Furthermore, for
vitamin C (ascorbic acid), the method based on direct determination without taking into
account its oxidized form, dehydroascorbic acid, showed high specificity and sensitivity.

VWD1 A, Wavelengih=264 nm, 1T (DEF_LC 2024-04-05 15-01-261042-0201 D)
mAL =
1o
£
14 ‘ =
o
2
12 | ]
| |
10+ ||
3l |
o g |
(. £ - i
A | & @ o e
S L =
| | 5 f\ E ]
| | f I 8 =
4] I | | " \ I < 2
I | | ]} I b4
s
1 g | I\ i P =
= G | Il 7 i
\ - \ ) \ ! - /
| 0 i % / sl
ot ,.\ll . - il h o DR \‘/_ et N\ n me
T T T T T T
a 2 a4 L3 B8 10 12 min

Figure 2 - Chromatographic indication of vitamin A obtained from plant raw materials of the Phlomis
tuberosa

In this experiment, it was found that ascorbic acid (vitamin C) is found in high
quantities in plant raw materials as the main biologically active form. Ascorbic
acid plays many important functions in the human body. Vitamin C strengthens
the immune system, accelerates the healing process of wounds, affects the
synthesis of a number of hormones, regulates blood formation and normalizes
capillary permeability. In addition, it regulates metabolism, removes toxins and
has other beneficial effects on the body. Thus, the high content of ascorbic acid
in plant raw materials makes it valuable for human health, as it participates in
many physiological processes and strengthens overall health.
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Figure 3 - Chromatographic indication of vitamin C from plant raw materials of the Phlomis tuberosa
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Table 2 - Quantitative indicators of vitamins contained in the Phlomis tuberosa

Ne Name Number Unit of measurement
1 Vitamin C 47,35 mg/100g

2 Vitamin A 6,74 mcg/g

3 Vitamin D 2,226 meg/g

4 Vitamin E 17,838 meg

The results of the analysis of vitamins contained in the Phlomis tuberosa plant showed
that the composition of the selected plant raw materials, the content of vitamin C found
in the amount of 47.35 mg/100g, the Phlomis tuberosa plant raw materials are rich in
ascorbic acid, which has a positive effect on the immune, digestive, respiratory systems.
It also ensures the normal structure of blood vessels, plays an important role in the good
development of metabolism. Vitamin C is necessary for the normal performance of a
number of vital functions, such as cell integrity, reparative processes, immune reactivity
and growth.

Conclusion. The content and quantitative and qualitative composition of moisture,
ash content and extractive substances of the Phlomis tuberosa plant are determined.
When checking the flavonoids contained in the studied plant, the quercetin content
showed 0.182 mg/g. They play an important role in the Prevention of various infectious
diseases due to their antiviral activity. Also, using the HPLC method, it was found
that the plant raw materials contain Naringin and Phloridzin. Their presence opens up
prospects for the development of phytotherapeutic drugs that can be used not only to
prevent infectious diseases, but also to improve the general condition of the body. By
studying vitamins A, D, E and C, it was found that the medicinal plant Phlomis tuberosa
has a high vitamin C content. Due to the pronounced antioxidant properties of vitamin
C, the medicinal plant helps to strengthen the immune system and treat skin diseases.
Based on the components identified from plant raw materials, one can also consider the
possibility of creating drugs with immunostimulating, antiseptic effects. This allows
them to be used in the treatment and Prevention of not only colds, but also various skin
diseases, such as eczema and dermatitis.

In conclusion, the study of the composition of Phlomis tuberosa confirms that it is a
valuable raw material for the creation of new herbal preparations with proven medicinal
properties. This opens up wide opportunities for the use of this plant in medical practice
and phytopharmaceuticals.
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