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The article is devoted to a comparative study of the phenolic complex of the
aerial parts of Verbascum orientale L. growing under the specific environmental
conditions of East Kazakhstan. Qualitative chemical screening and differential
spectrophotometry methods were used to determine the qualitative composition and
quantitative content of the main groups of secondary metabolites. Flavonoids,
phenolcarboxylic acids, and tannins were identified in the studied samples. The
quantitative profile was characterized by the predominance of the flavonoid fraction
(1.23) and phenolcarboxylic acids (1.18). The obtained data contribute to the
chemosystematics of the genus Verbascum and substantiate the prospects for using
the regional population of V. orientale L. as a source of antioxidant plant raw
material.
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In modern pharmacognosy, the search for new sources of medicinal plant raw
materials with high antioxidant potential remains a priority task. Of particular interest
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are plants synthesizing a complex of phenolic compounds (PCs). Phenolic
compounds not only determine the adaptive plasticity of plants under abiotic stress
conditions (solar radiation, temperature fluctuations), but also exhibit pronounced
biological activity ranging from anti-inflammatory to neuroprotective effects.

The genus Verbascum L. (family Scrophulariaceae) includes species rich in
iridoids, saponins, and flavonoids. However, most studies have focused on European
species such as V. phlomoides and V. thapsus. Verbascum orientale L. growing
under the arid and sharply continental conditions of Eastern Kazakhstan remains
insufficiently studied.

The aim of this work was the qualitative identification and quantitative
determination of the main groups of phenolic compounds in the aerial parts of V.
orientale L.

Materials and Methods

The object of the study was the aerial part of Verbascum orientale L. collected
during the mass flowering stage in the East Kazakhstan region. The plant material
was dried to an air-dry state and ground to a particle size of 1-3 mm.

Extraction of phenolic compounds was carried out using aqueous ethanol
solutions under reflux heating followed by filtration and adjustment of the extract
volume to a predetermined value.

Quialitative identification of phenolic compounds was performed using standard
phytochemical reactions (reaction with FeCls, reaction with AICls, and precipitation
reactions for tannins).

The quantitative  determination of flavonoids was carried out
spectrophotometrically based on the formation of a complex with aluminum chloride
at a wavelength of 430 nm, calculated in terms of quercetin.

The content of phenolcarboxylic acids was determined spectrophotometrically at
a wavelength of 290 nm and expressed as chlorogenic acid equivalents.

The tannin content was determined by the permanganatometric method using
indigo sulfonic acid as an indicator.

Statistical processing of the results included calculation of mean values and
confidence intervals at a significance level of P = 0.95.

Results and Discussion

Primary phytochemical screening revealed the presence of a stable complex of
phenolic metabolites in the aerial parts of V. orientale L. (Table 1).

Table 1 — Results of qualitative determination of biologically active compounds
in the aerial parts of Verbascum orientale L.

Group of Reaction/characteristic used Result
compounds
Flavonoids Reaction with AICls solution Appearance (.)f yellow
coloration
Tannins Reaction with 10% lead acetate solution Formation of a curdy
Pb(CHsCOO): precipitate

170




Qazaq Journal of Young Scientist Vol. 4, No. 5, May, 2026

Phenolcarboxylic Appearance of pink-violet

Reaction with FeCls

acids coloration
Coumarins L actone test Formation of white
precipitate

The results of quantitative determination of phenolic compounds are presented in
Table 2.

Table 2 — Content of phenolic compounds in the aerial parts of Verbascum
orientale L., %

Group of biologically active Content, %
compounds
Flavonoids 1.23%
Tannins 0.80%
Phenolcarboxylic acids 1.18%
Coumarins 0.65%

The distribution of biologically active compounds is shown in Figure 1.

Verbascum Orientale

Coumarins 0.65%
_ _ Flavonoids;
Phenolcarboxylic acids 1.18% ,
Tannins;
Tannins: 0.80% Phenolcarboxylic acids
Flavonoids; 1.23% Coumarins
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Figure 1 — Ratio of the main groups of biologically active compounds in the
investigated plant material

The high content of flavonoids (1.23%) and phenolcarboxylic acids (1.18%)
indicates pronounced antioxidant properties of the plant. According to the literature,
plants of the Scrophulariaceae family are characterized by a close correlation
between the accumulation of iridoids and phenolic acids. In the present study, the
nearly equal ratio of flavonoids and acids (Figure 1) indicates a balanced metabolic
pathway for polyphenol biosynthesis.

The obtained results indicate the formation of a pronounced phenolic profile in
the investigated species, which is of interest for further studies of its biological
activity.

Conclusions

As a result of the conducted study, a detailed phenolic profile of the East
Kazakhstan population of Verbascum orientale L. was established for the first time.
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The revealed high content of flavonoids and phenolcarboxylic acids allows this
species to be classified as a promising source of plant raw material for the
development of phytopreparations with antioxidant and anti-inflammatory activity.
The obtained data may be used in the development of regulatory documentation for
V. orientale L. medicinal plant raw material.
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LIBIFBIC KABAKCTAH AUMAFBIHJIA OCETIH VERBASCUM
ORIENTALE L. OCIMIITTHIH KEPYCTI BOJITTHJAEI'T ®EHOJIJIbI
KOCBITBICTAPABI CAHJIBIK AHBIKTAY

Paiivicoea Kypanaii I'anvimoexosna
TM05302 — «Xumus» O1u1iM Oepy OarnapiaamMachlHbIH 2 KypC MaruCTpaHTh
C. AmanxonoB ateiHaarsl HIeireic Kazakcran yHUBEpCHUTETI,
OckemMmeH K., KazakcTan

Fouibivn sxerexmi: Mykaxkanosa JKa3zupa buranneBHa, KaybIM1aCThIPbLUIFaH
npodeccop, PhD
Maxkana Hlvizvic KazakcmaHnuoly epekuie 9KOIOUANBIK HCAROAUBIHOA OCEeMmiH
wwvizvic arokyaaevinvly (Verbascum orientale L.) oswcepycmi benicinoeei ¢henonowl
KOCBLIbICMAp KeuleHin canvlcmuipmansl 3epmmeyze apuanan. Cananvlk Xumusiiblk
CKDUHUHZ JicoHe Oughgepenyuanovl cnekmpogomomempus a0icmepi aApKblibl
eKIHWINIK Memaboaummepoiy He2izel MONmapbiHblY CanalblK KYpambl MeH CAHObIK
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Menuepi  aHbIKmanovl. 3epmmenzen yieinepoe @aasoHouomap, @OeHoIKapOOH
KblUKBLIOAPLL  JicaHe Unik 3ammap uoenmuguxayusiianovl. Canovlx npoghuivoe
@rasonouomsl ppaxyusauely (1,23) owcone ¢penonrxkapobon Kviukvlioapwvinvly (1,18)
bacvim exendiei aHbIKManovl. Anvinean Hamudxcenep Verbascum —myvicvlHbIH
xXemoocyueniniei mypanvl marimemmepoi moavikmulpsin, V. orientale L. atimaxmoix
NONYIAYUACHIH — AHMUOKCUOAHMMbBIK, — Kacuemke ue  OCIMOIK  WUKI3AMbIHbIH
nepcneKmusavl Ko3i peminde nanoaiany2a Heaiz 601a0bl.

Kinr ce3mep: Verbascum orientale L.; ¢uroxumusuiblk mpoduib, (HEHOIIbI
KOCBUIBICTAp, (prraBoHOMITAp, criekTpodoTomeTpus, [1Ibirpic KazakcTas.

KO/IMYECTBEHHOE ONIPEJEJIEHUE ®EHOJIbHbBIX COEJIUHEHUN B
HAJIBEMHOU YACTHU VERBASCUM ORIENTALE L.,
HNPOU3SPACTAIOIIEI'O B BOCTOYHO-KAZAXCTAHCKOM PEI'MOHE

Paiivicoea Kypanaii I'anvimoexosna
Marwuctpanrt 2 xypca no cnenuansaoctn 7M05302 «Xumus», Boctouno —
Kazaxcranckuii yausepcuteT uMm.C.AmManxoioBa, r.Ycrte—Kamenoropck, Kazaxcran

Hayunbiit pykoBoauresab: MykaxaHnoBa JKa3upa buranveBHa, acCOlMupoOBaHHbBIN
npodeccop, PhD

Cmamvs  noceaujeHa CpasHUMeNIbHOMY U3VUEHUI0 (DEHONbHO20 KOMNIeKca
HaozemHoUu  uyacmu  Kopossika — eocmouynozo  (Verbascum  orientale L.),
npouspacmarnoujeco 8 cneyupuueckux IKoJI02U4ecKux ycrosusx Bocmounozco
Kaszaxcmana.  Memooamu  kauecmeeHHO20 — XUMUYECKO20  CKpUHUHeA U
oughgepenyuanvroli cnekmpogomomempuy YCmMaHo8IeH KAueCmeeHHbvlll coCmag u
KOJIUYECBEHHOE COOePICAHUEe OCHOBHBIX 2PYNN BMOPUYHLIX Memaboaumos. B
ucciedyemvlx obpaszyax uoeHmuguyuposanvl GOrasoHOUObl, GHeHOIKapOOHOBblE
KUCiomol u 0yOUNbHble 8eujecmed. YcmanoeieHo, Yymo KoauvecmeeHHbulll npogdun
xapaxkmepusyemcsi  npeoonraoanuem  ¢aaeonouonou  @pakyuu  (1,23)  u
penonxapoonoswvix kuciom (1,18). [lonyuennvie Oanmvie 6HOCAM 6KIAO 6
xemocucmemamuxy pooa Verbascum u  obocHoswvisaiom  nepcneKmu8HOCMb
ucnonvzosanusi pecuonanvhou nonyasyuu V. orientale L. 6 xauecmee ucmounuka
AHMUOKCUOAHMHO20 PACMUMENbHO20 CHIPbSL.

KarwueBbie cioBa: Verbascum orientale L.; ¢uroxumuveckuii mpoQuib,

dbeHoNMbHBIE  coenuHEHUs, (IABOHOUIBI,  CHEKTpodoTOMeTpus, BocTouHBI
Kazaxcras.
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