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Phytochemical and Elemental Characterization of Rheum tataricum

This study presents a phytochemical and elemental characterization of Rheum tataricum L. collected in the
Almaty region of Kazakhstan, aimed at describing its compositional features as a potential source of plant
secondary metabolites. Elemental analysis revealed high levels of calcium, magnesium, phosphorus, sulfur,
and zinc in the leaves, whereas the stems contained elevated levels of rubidium and comparable amounts of
potassium, sodium, and chlorine. Quantitative phytochemical screening demonstrated a generally stable ac-
cumulation of major metabolite groups, including anthraquinones, flavonoids, tannins, triterpenoids, and phe-
nolic acids, across vegetative stages, with noticeable seasonal variation observed primarily for carbohydrates
and tannins. The stems were characterized by higher contents of tannins and triterpenoids, whereas the leaves
accumulated greater amounts of phenolic acids and micronutrients. These organ-specific and stage-dependent
patterns reflect ecological adaptation to semi-desert conditions and suggest complex regulation of secondary
metabolism in R. tataricum. The results highlight the phytochemical richness of this species; however, its bio-
logical and pharmacological activities cannot be inferred from the present data and require confirmation
through dedicated bioassays.

Keywords: Rheum tataricum, phytochemical analysis, elemental composition, secondary metabolites, Almaty
region.

Introduction

The genus Rheum (Polygonaceae) comprises several species of high ethnopharmacological and practi-
cal importance due to their content of bioactive compounds such as anthraquinones, flavonoids, and tan-
nins [1]. Many representatives of the genus are used in traditional medicine as laxative, choleretic, astringent,
and antispasmodic agents [2, 3]. In Kazakhstan, Rheum tataricum L., commonly known as Tatar rhubarb
(Tiiyezhapyrag in Kazakh), is one of the most prominent and widespread species of this genus [4, 5].

The current state of knowledge on Rheum species in Kazakhstan indicates that at least seven of the nine
known rhubarbs possess medicinal properties, while Rheum altaicum Losinsk. and Rheum wittrockii Lundstr.
are listed in the Red Book of Kazakhstan as protected species [6, 7]. Experimental introduction studies have
been carried out on four native species, R.compactum (syn. R.altaicum), R.maximovichii,
R. tataricum, and R. wittrockii, at the Altai and Main Botanical Gardens [5, 7, 8]. Among them,
R. tataricum has shown good adaptation under local conditions, although flowering and fruiting occur irregu-
larly, and the species exhibits an introduction success index (ISI) of 4 [9].

Morphologically, R. tataricum is a perennial herb (ephemeroid) characteristic of desert and semi-desert
zones, forming dense stands on saline and gray-brown soils. The plant has a strong upright rhizome covered
with brownish-yellow scales and 2-3 grooved, hollow, branched stems reaching 2-3 m in height. The leaves
are large (up to 35x50 cm), rounded, heart-shaped at the base, and supported by three prominent veins; their
undersides are slightly pubescent [10, 11]. The inflorescence is paniculate-spherical, consisting of small (ap-
proximately 3 mm) cream-colored flowers with brown veins. The fruits are triangular or heart-shaped, dark
brown to black, with narrow red-brown wings about 1-1.5 mm wide. The species flowers in April-May and
produces fruits in May-June [4, 12].

Geographically, R. tataricum is distributed across many regions of Kazakhstan, including the Caspian,
Bokeev, Aktobe, Torgay, Kyzyl-Orda, Ulytau, Karatau, and Chu-Ili mountain ranges, extending through
the Balkhash-Alakol and Kyzylkum areas [4, 13]. The rhizomes and fruit pericarp are rich in tannins,
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while the fresh leaves are grazed by sheep and camels, giving the plant both ecological and economic
importance [9, 10].

In folk medicine, R. tataricum has been used in both Eastern and Western traditions for its anti-tumor,
febrifuge, and hemostatic properties [14]. However, scientific validation of these pharmacological effects
through systematic phytochemical and elemental analysis remains limited. Despite its long-standing tradi-
tional use and successful acclimatization, R. tataricum remains insufficiently studied with respect to its de-
tailed phytochemical profile and elemental composition [15]. Therefore, this study aims to conduct a botani-
cal, phytochemical, and elemental characterization of Rheum tataricum L. (Polygonaceae Juss.) from the
Balkhash region of Almaty Province as a basis for further evaluation of its biological activity in future
studies.

Experimental

2.1. Study Site and Plant Material

Plant material of Rheum tataricum L. was collected in April 2023 in the Balkhash district of Almaty re-
gion, Kazakhstan, at an altitude of 381 m above sea level (45°35'28.3" N, 77°19'55.5" E). The area is charac-
terized by an arid climate with saline gray-brown soils typical of semi-desert ecosystems. Taxonomic identi-
fication of the species was performed using the generic and species keys of the family Polygonaceae for the
flora of Kazakhstan. A voucher specimen of Rheum tataricum L.fil. is deposited in the Herbarium
of the Institute of Botany and Phytointroduction, Almaty (Herbarium AA), voucher No. 2197/25-Rheum
tataricum L.fil., identified by Zh.Zh. Karzhaubekova and R.B. Arysbayeva and confirmed by
N.G. Gemejiyeva.

Plant material was collected from a single natural population within one sampling site. A total of 16 in-
dividual plants were sampled to represent four vegetative phases (four plants per phase).

2.2. Preparation of Plant Material

Fresh plant material was separated into stems and leaves. The aerial parts were air-dried in the shade at
25-30 °C with periodic turning until constant weight was achieved, corresponding to a residual moisture
content of 10-12 %. The dried material was ground to a fine powder using a stainless-steel mill and stored in
airtight containers protected from light and moisture until further analysis.

2.3. Determination of Elemental Composition

The mineral composition of the stems and leaves was determined using atomic absorption spectroscopic
(AAS) analysis following ashing at 450 °C. Samples (1 g) were digested in a mixture of HNO:HCI (3:1, v/v)
and filtered. Elemental concentrations (Na, K, Mg, Fe, Zn and other elements) were quantified using a Perki-
nElmer AAnalyst 400 spectrophotometer. Calibration was performed using certified standard solutions. All
elemental determinations were performed in triplicate for each plant sample (n = 3). Results were expressed
as a percentage of dry weight.

2.4. Phytochemical Screening

Qualitative tests for major groups of biologically active substances, alkaloids, flavonoids,
anthraguinones, tannins, coumarins, triterpenoids, polysaccharides, phenolic acids, amino acids, catechins,
organic acids, and carbohydrates, were conducted using standard phytochemical procedures [16-18]. The
following reactions were applied: Dragendorff’s test for alkaloids, Borntréger’s reaction for anthraquinones,
ferric chloride test for phenolic compounds and tannins, Shinoda reaction for flavonoids, and Molisch test for
carbohydrates. Results were expressed qualitatively as “present” or “absent.”

2.5. Quantitative Determination of Bioactive Compounds

Quantitative analyses of key phytochemical groups were performed spectrophotometrically using re-
ported procedures [19-22]. Flavonoid content was determined by the aluminum chloride colorimetric meth-
od (A=415 nm) and expressed as milligrams of quercetin equivalents per gram of dry weight (mg QE/g DW).
Tannin concentration was measured by the Folin-Denis assay (A = 760 nm, mg GAE/g DW). Anthraquinones
were quantified using the modified Borntriger reaction, while total polysaccharides were determined by the
phenol-sulfuric acid method. For ease of comparison across compound classes, quantitative results were sub-
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sequently converted and presented as percentage of dry weight. Values obtained from calibration curves (mg
equivalents per g DW) were recalculated assuming 1 g of dry plant material per extraction, using the rela-
tionship: 1 % DW = 10 mg/g DW. All measurements were performed in triplicate (n = 3) using a Shimadzu
UV-1800 UV-Vis spectrophotometer.

2.6. Comparative Analysis by Vegetative Phase

To evaluate the dynamic accumulation of bioactive compounds, analyses were conducted across four
vegetative stages: (1) bud formation, (2) flowering, (3) fruiting, and (4) dormancy. For each vegetative
phase, samples from four independent individual plants were analyzed (n = 4 per phase). Comparative analy-
sis was carried out separately for stems and leaves.

2.7. Statistical Analysis

All data were expressed as mean + standard deviation (SD) of at least three replicates. Statistical com-
parisons among vegetative stages were performed using one-way ANOVA followed by Sidak’s multiple
comparisons test (p< 0.05) in GraphPad Prism 10.0. For two-group comparisons, an unpaired t-test was used
(p < 0.05).

Results

3.1 Elemental Composition of Rheum tataricum

The elemental analysis of Rheum tataricum revealed distinct differences between stems and leaves in
mineral composition (Table 1). The total mineral content of stems accounted for approximately 3.0 % of dry
weight, while leaves showed a higher accumulation of macro- and microelements. Calcium (Ca) and magne-
sium (Mg) were the most abundant macronutrients, with significantly higher concentrations in leaves
(0.83+0.03 % and 0.55+0.02 %, respectively) compared to stems (0.49+0.02 % and 0.46+0.01 %; p<0.0001).
Similar trends were observed for phosphorus (P) and sulfur (S), which were also significantly elevated in
leaves (p=0.0004 and p<0.0001, respectively). In contrast, rubidium (Rb) content was higher in stems
(0.32+0.02 %) than in leaves (0.11+0.01 %; p<0.0001). Potassium (K), sodium (Na), and chlorine (CI) did
not differ significantly between organs (p=0.7889). Among trace elements, zinc (Zn) was notably enriched in
leaves (0.78+0.04 %), whereas iron (Fe) was undetected in stems but present in leaves (0.21+0.01 %;
p<0.0001). The relatively high Zn concentration observed in leaves should be interpreted with caution, as it
may reflect local soil geochemistry and site-specific environmental conditions rather than species-level
hyperaccumulation.

Table 1

Elemental composition of Rheum tataricum stems and leaves (mean+=SD, % dry weight)

Element Stems (%=+SD) Leaves (%+SD) p-value
Calcium (Ca) 0.49+0.02 0.83£0.03 <0.0001
Potassium (K) 0.40+0.01 0.38+0.01 0.7889
Sodium (Na) 0.29+0.01 0.31+0.01 0.7889
Magnesium (Mg) 0.46+0.01 0.55+0.02 <0.0001
Phosphorus (P) 0.17+0.01 0.23+0.01 0.0004
Sulfur (S) 0.24+0.01 0.35+0.01 <0.0001
Chlorine (ClI) 0.40+0.01 0.38+0.01 0.7889
Silicon (Si) 0.18+0.01 0.29+0.02 <0.0001
Rubidium (Rb) 0.32+0.02 0.11+0.01 <0.0001
Iron (Fe) ND 0.21+0.01 <0.0001
zZinc (zn) 0.07+0.01 0.78+0.04 <0.0001

Note. Values are expressed as mean+SD (n=3). ND = not detected. Statistical significance was determined using an unpaired t-test.

Overall, leaves exhibited a greater accumulation of essential elements, reflecting their active metabolic
role, while stems contained relatively higher levels of Rb and comparable concentrations of K, Na, and CI.
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3.2. Dynamics of Biologically Active Compounds in the Stem of Rheum tataricum during Vegetative
Phases

The quantitative composition of the main groups of biologically active substances in stem of Rheum
tataricum varied slightly across vegetative phases (Table 2). Carbohydrates dominated the extractive fraction
throughout all growth stages, accounting for approximately 20-22 % of the dry weight, followed by tannins
(2-4 %), triterpenoids (4-5 %), and anthraquinones (3-4 %). Minor constituents included amino acids
(1-2 %), flavonoids (2-3 %), polysaccharides (1-2 %), and trace levels of alkaloids, catechins, and organic
acids (<1 %).

Table 2
Quantitative composition of the main groups of biologically active substances in stem
of Rheum tataricum during different vegetative phases (mean+SD, % of dry weight)
Bioactive compound Budding period Flowering period Fruiting period Dormant period
group (mean£SD) (mean£SD) (mean£SD) (mean£SD)
Alkaloids 0.38+0.03 0.41+0.04 0.42+0.03 0.44+0.02
Amino acids 2.03+0.10 1.88+0.09 1.81+0.09 1.69+0.08
Anthraquinones 3.8240.19 3.91+0.20 3.97+0.20 4.08+0.21
Tannins 4.26+0.21 3.93+0.20 3.68+0.18 2.11+0.11
Catechins 0.29+0.02 0.28+0.02 0.28+0.02 0.26+0.02
Coumarins 1.14+0.06 0.96+0.05 0.91+0.05 0.83+0.04
Organic acids 0.18+0.01 0.16+0.01 0.15£0.01 0.13£0.01
Polysaccharides 1.724+0.09 1.83£0.09 1.9440.11 2.11£0.10
Triterpenoids 4.16+0.21 4.3940.22 4.52+0.23 4.73+0.24
Carbohydrates 20.82+1.14 21.14+1.06 21.30+1.27 21.75+1.09
Phenolic acids 0.32+0.02 0.28+0.02 0.28+0.02 0.26+0.02
Flavonoids 2.49+0.12 2.324+0.12 2.27+0.11 2.20+0.11

Note. Values are presented as mean=SD (n = 4). Statistical significance was evaluated using Sidak’s multiple comparisons test.

Statistical analysis using Sidak’s multiple comparisons test confirmed significant variation in several
compound groups among developmental stages (p<0.05). A decrease in tannin content was observed in
dormant period (2.11£0.11 %; p< 0.0001) compared to the budding phase (4.26+0.21 %), while intermediate
values were recorded during flowering (3.93+0.20 %) and fruiting (3.68+0.18 %). Similarly, carbohydrates
showed a modest but statistically significant decrease from the dormant (21.75+1.09 %) period to the bud-
ding (20.82+1.14 %) phase, comparing to the (p = 0.0173).

Other compound classes, including alkaloids, amino acids, anthraquinones, catechins, coumarins, or-
ganic acids, polysaccharides, triterpenoids, phenolic acids, and flavonoids, exhibited no statistically signifi-
cant fluctuations across vegetative phases (p>0.05).

Overall, the phytochemical profile of stem of R. tataricum remained relatively stable throughout the
growing cycle, with the highest variability observed in the concentrations of tannins and carbohydrates, re-
flecting potential shifts in metabolic allocation during active and dormant stages.

3.3. Dynamics of Biologically Active Compounds in the Leaves of Rheum tataricum during Vegetative
Phases

The quantitative composition of the main groups of biologically active substances in the leaves of
Rheum tataricum varied minimally across vegetative phases (Table 3). Carbohydrates remained the predom-
inant component throughout all stages, accounting for approximately 17-18 % of dry weight, followed by
tannins (3-4 %), triterpenoids (3-4 %), and anthraquinones (3-4 %). Minor components included amino acids
(1-2 %), flavonoids (1-2 %), and polysaccharides (1-2 %), whereas alkaloids, catechins, coumarins, organic
acids, and phenolic acids were present in trace amounts (<1 %).
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Table 3

Quantitative composition of the main groups of biologically active substances in leaves of Rheum tataricum
during different vegetative phases (mean+SD, % of dry weight)

Bioactive compound Budding period Flowering period Fruiting period Dormant period
group (mean+SD) (mean+SD) (mean+SD) (mean+SD)
Alkaloids 0.43+0.03 0.41£0.03 0.39+0.02 0.34+0.02
Amino acids 1.70+0.09 1.63+0.08 1.55+0.08 1.42+0.07
Anthraquinones 3.23+0.16 3.35+0.17 3.46+0.18 3.62+0.18
Tannins 3.82+0.19 3.74+0.18 3.55+0.17 3.38+0.16
Catechins 0.98+0.05 0.93+0.05 0.87+0.04 0.75+0.04
Coumarins 1.0840.05 1.03+0.05 0.994+0.05 0.94+0.05
Organic acids 0.2440.02 0.2240.02 0.21£0.02 0.1940.02
Polysaccharides 1.3940.07 1.45£0.07 1.58+0.08 1.7440.08
Triterpenoids 3.25+0.16 3.4240.17 3.5740.18 3.69+0.18
Carbohydrates 17.11+0.85 17.32+0.87 17.68+0.88 18.02+0.90
Phenolic acids 0.42+0.03 0.45+0.03 0.46+0.03 0.49+0.03
Flavonoids 2.01£0.10 1.88+0.09 1.76+0.09 1.63£0.08

Note. Values are presented as mean=SD (n = 4). Statistical significance was evaluated using Sidak’s multiple comparisons test.

Statistical analysis using Sidak’s multiple comparisons test confirmed that carbohydrate content exhib-
ited significant variation among the vegetative phases (p=0.0004 and p=0.0265). Specifically, a notable de-
crease was observed from the dormant to the budding stage (from 18.02 + 0.90 % to 17.11 £ 0.85 %). How-
ever, differences between intermediate stages (flowering and fruiting) were not statistically significant
(p>0.05).

All other compound classes, including alkaloids, amino acids, anthraquinones, tannins, catechins,
coumarins, organic acids, polysaccharides, triterpenoids, phenolic acids, and flavonoids, showed no statisti-
cally significant differences (p > 0.05) across vegetative phases, indicating overall biochemical stability in
leaf composition.

Overall, the phytochemical profile of the leaves of R. tataricum remained relatively stable throughout
the growing cycle, with minor fluctuations primarily observed in carbohydrate content. This stability sug-
gests that the leaf metabolic composition is largely conserved across vegetative phases, with only slight ad-
justments in primary metabolite levels during seasonal transitions.

3.4 Comparative Analysis of Stems and Leaves

To better illustrate organ-specific accumulation patterns, the content of the main classes of biologically
active substances in the stems and leaves of Rheum tataricum was compared across all vegetative stages
(Fig. 1). Both organs exhibited a similar qualitative composition dominated by carbohydrates, tannins,
triterpenoids, and anthraquinones, yet their quantitative ratios differed significantly.

At all growth phases, stems accumulated higher levels of tannins and triterpenoids (p< 0.05), confirm-
ing their role as major storage tissues for secondary metabolites. Conversely, leaves contained significantly
higher levels of phenolic acids during each developmental period (p < 0.0001), likely reflecting their active
participation in photosynthesis-associated oxidative processes and stress responses. Minor but consistent dif-
ferences were also detected for catechins and carbohydrates in some phases (p = 0.015-0.0363).
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Figure 1. Comparative content of major groups of biologically active compounds in stems and leaves
of Rheum tataricum during the budding, flowering, fruiting, and dormant periods

Data represent mean + SD (n=4). Significant differences between plant organs within each phase were
determined using Siddk’s multiple comparisons test (p< 0.05).

Overall, while the qualitative composition remained stable, the quantitative distribution of metabolites
demonstrated clear tissue-specific specialization. Stems primarily served as reservoirs of condensed phenolic
compounds, whereas leaves maintained higher proportions of readily oxidized phenolics and primary metab-
olites.

Discussion

This study delivers an organ- and stage-resolved profile of Rheum tataricum under semi-desert condi-
tions, showing leaves enriched in Ca, Mg, P, S and Zn relative to stems, while stems retain more Rb and sim-
ilar K/Na/Cl, and most phytochemical classes remain stable across the season except for tannins and carbo-
hydrates. These patterns align with prior ecological work showing Rheum tataricum efficient mineral trans-
location and stress adaptation in arid habitats, including high foliar accumulation of several macro-
/microelements and evidence of element hyperaccumulation under semi-desert soils [10]. Together, these
findings suggest functional differentiation between organs, with leaves acting as metabolically active tissues
and stems serving as storage compartments for condensed phenolic compounds.

Our leaf-dominant Ca/Mg/Zn profile concurs with Golubkina et al. (2022), who reported higher
Mn/Fe/Co/B and other trace elements in wild Rheum tataricum and discussed soil-to-plant transfer influenc-
ing antioxidant status [10]. Moreover, similar mineral enrichment in leaves has been observed in
R. officinale [23] and in rhubarb stalks/leaves more broadly [24], supporting the idea that leaf tissues of the
Rheum genus preferentially accumulate these macro- and micro-elements as part of their adaptive and anti-
oxidant metabolism. Environmental control over Rheum secondary metabolism is also emphasized in a re-
view on the rhubarb value chain, noting climate/soil/altitude effects on anthraquinones, coumarins and
stilbenes, consistent with our site-specific findings [25]. This study assessed only macro- and microelements

ISSN 3080-6836 (Print) ISSN 3080-6844 (Online) 47



Z.S. Korganbayeva, R.K. Pernebekova et al.

(Ca, K, Na, Mg, P, S, Cl, Si, Rb, Fe and Zn). Although elevated Zn levels were detected in leaf tissues, the
present study does not aim to classify R. tataricum as a Zn hyperaccumulator. Such interpretation would re-
quire targeted soil-plant transfer analyses, larger population sampling, and controlled comparisons, which
were beyond the scope of this work. Toxic heavy metals (Pb, Cd, As and Hg) were not determined and
should be addressed in future studies prior to pharmaceutical application.

Across stages, carbohydrates and tannins showed the clearest shifts, while anthraquinones, flavonoids,
amino acids and most minor classes were largely constant. This metabolic stability mirrors reports that
Rheum maintains a robust phenolic/anthraquinone baseline across environments, with quantitative differ-
ences driven more by extraction and processing than by growth stage alone. Recent LC-MS/MS work on
Rheum tataricum roots quantified 53 phytochemicals and demonstrated that supercritical CO,, subcritical
ethanol and ultrasound extractions markedly shift yields and bioactivity profiles, an important methodologi-
cal caveat when comparing studies [9].

Our stem-greater tannins/triterpenoids and leaf-greater phenolic acids suggest tissue specialization:
stems as reservoirs of astringent/antimicrobial phenolics and leaves as sites of redox-active phenolic acids.
Such distributions are relevant from a phytochemical perspective, as the Rheum genus is known to contain
anthraquinones (e.g., emodin, chrysophanol, rhein) and polyphenolic compounds that have been associated
with various biological activities in previous studies. Current reviews summarize a broad range of biological
activities that have been reported for anthraquinones and related compounds isolated from various Rheum
species, including discussions of underlying molecular pathways and metabolism-related effects [26, 27]. In
parallel, compound-level data for R. tataricum continue to expand. For example, a study from Kazakhstan
reported the isolation of several metabolites from R. tataricum (e.g., stilbenes, phenylbutanoids, gallotannin)
and evaluated their cytotoxic effects using in vitro cell line models [12]. Another review provides a compre-
hensive overview of anthraquinones, stilbenes, and related compound classes across the Rheum genus, high-
lighting their structural diversity and biological relevance in systems biology studies [28]. However, it
should be emphasized that such findings originate from independent investigations employing targeted bio-
assays and purified compounds and cannot be directly extrapolated to the compositional data presented in the
present study.

Strengths include standardized qualitative/quantitative assays and phase-matched organ comparisons.
Limitations include single-region sampling and spectrophotometric class-level quantification rather than tar-
geted LC-MS per class in all organs/stages. Future work should: (i) couple our design with targeted metabo-
lomics (anthraquinones, triterpenoids, tannins) and bioassays; (ii) benchmark extraction-method effects ex-
plicitly (supercritical vs. hydroalcoholic) given their strong impact on yields and antibacterial/antioxidant
readouts; and (iii) integrate safety/toxicity profiling, since dose-dependent adverse effects are reported for
crude Rheum extracts and for rhein at higher exposures despite favorable therapeutic signals. Moreover,
future studies should include parallel soil elemental analysis and expanded sampling to clarify the
mechanisms underlying elevated Zn accumulation and to exclude site-specific effects.

Collectively, the results of this study characterize Rheum tataricum as a species with a diverse and sta-
ble phytochemical composition. The consistent presence of anthraquinones, triterpenoids, tannins, and phe-
nolic acids across vegetative stages reflects a sustained capacity for secondary metabolite biosynthesis, while
organ-specific accumulation patterns highlight pronounced chemical differentiation between stems and
leaves. The enrichment of essential elements such as Ca, Mg, and Zn further contributes to understanding the
metabolic and ecological features of this species under semi-desert conditions. Taken together, these compo-
sitional characteristics, along with the ecological adaptability and availability of R. tataricum in Kazakhstan,
provide a descriptive basis for future investigations integrating targeted metabolomics, bioassays, and safety
assessment to evaluate potential applied uses.

Conclusion

Rheum tataricum demonstrates stable biosynthesis of key secondary metabolites and a pronounced ac-
cumulation of essential elements, reflecting its adaptation to semi-desert environments. The consistent pres-
ence of anthraquinones, tannins, triterpenoids, and phenolic acids indicates that this species is characterized
by a rich and diverse phytochemical composition. However, the present study is limited to elemental and
phytochemical characterization, and no conclusions regarding biological or pharmacological activity can be
drawn. Evaluation of antioxidant, anti-inflammatory, anticancer, or other bioactivities requires dedicated bi-
oassays and should be addressed in future studies.
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3.C. Kopran6aesa, P.K. Ilepue6ekoBa, A.A. Kupruzbaesa, 3.K. bekmyp3aeBa

Rheum tataricum ¢puTOXMMHSIBIK JKIHE IJIEMEHTTIK CHIIATTaMAacChl

Makanana KazakcranusiH Anmartel oOmsichiHIAa skuHanFad Rheum tataricum L. GHTOXMMHSIIBIK SKoHE
JJIEMEHTTIK, COHBIMEH KaTap OHBIH KypaMmzac KypaMblH KaliTalama MeTabOJMHUTTEpAiH dNeyeTTi Ko31 peTiHae
CHUITaTTay MaKCaTBIH/A 3ePTTEY YCHIHBUIFaH. DIEMEHTTIK Taliay JKanblpakTapaa KaJlbluid, MarHui, ¢pocdop,
KYKIPT JK9HE MBIPBILITHIH JKOFaphl JIEHTeii1e )KMHAKTAIYbIH aHBIKTA/IbI, a1 cabakTapaa pyouanii MemmepiHiy
KOFapbIpaK OOJybl KOHE Kalui, HATPUH MEH XJIOPABIH CaJbICTBIPMAalbl JeHrelnepi Oaitkamabl. CaHIbIK
(UTOXMMHSIIBIK  CKPHHUHT  BETETAlMSUIBIK  Ke3eHJeplle aHTPaXUHOHAAp, (IaBOHOMITAp, TaHUHIEP,
TPUTEPIICHOUATAP >KoHE (PEHOJT KBIIIKBUIAAPEIH KOCa aJFaH/ia, MeTabONINTTeP/IiH HEeTi3Ti TONTAPBIHBIH JKaJIIIbI
TYpaKTHl >KUHAKTATYBIH KOPCETTi, HETi3iHEeH KeMipcyiaap MEH TaHHHICP YIIIH MayChIMIBIK ©3TeprillTiK
Oadikangel. CabakTap TaHMHIEP MEH TPHUTEPICHOMITAPABIH KOFaphl MeJIIEpIMEH CHIATTalca,
JKarbIpakTapaa (eHoN KBIIKBUIIaphl MEH MHUKPOAJIEMEHTTEPIiH KHHAKTAIYBl 0achkiM OOJIBI. AHBIKTAaJIFaH
OpTaHFa TOH JKOHE Ke3EHTe TyeIN/ i 3aHABIIBIKTap sKapThlall MeIeHT dKoXKYHenep skaraaifblHa 3KOJIOTHSITBIK
Geitimmenyni kepcereni »xoHe R. tataricum ecimmirimmeri ekiHIIUTIK MeTaGONM3MHIH KypAeli peTTenyiH
afKpIHAANIBl. AJNBIHFAH HOTHOKENep Oyl TypAiH (GUTOXMMHSIBIK OailJIbIFBIH KOPCETKEHIMEH, OHBIH
OUOJIOTHSIIBIK KaHE (hapMaKOIOTHSIIBIK OEICeHIUITIH OChl JIepeKTep Heri3iHae Oaraiay MYMKIH eMec jKoHe
OHBI pacTay YLIiH apHaibl OHOIOTHSJIBIK CHIHAKTAP KYPri3y KaxeT.

Kinm ce30ep: Rheum tataricum, (QUTOXMMUSIIBIK Taiijiay, 3JIE€MEHTTIK KypaM, eKiHIILUTK Meraboiutrep,
AJIMaThI OOJIBICHL.

3.C. KopranbOaeBa, P.K. IlepuebexoBa, A.A. Kupruzoaesa, 3.K. bekmyp3aeBa

duroxuMuUecKas u dJIeMeHTHasi xapaktepucruka Rheum tataricum

B HacTosleM HCCIEOBaHWM IpelcTaBleHa (UTOXUMHYECKas M DJIEMEHTHas XapakTepucTka Rheum
tataricum L., co6panHoro B AnmMaTuHCKO# 06macti KasaxcTaHa, ¢ 11e/IbI0 OMHMCAHHS €r0 KOMIIOHEHTHOTO CO-
CTaBa KaK IMOTEHINAIBHOTO HCTOUHHKA BTOPUIHBIX META00INTOB. DJIEMEHTHBII aHaIN3 BBIIBHI BEICOKOE CO-
JepXKaHue Kaiblius, Maraus, Gocdopa, cepbl U IMHKA B JIMCTBSX, TOTJA KaK cTe0IM XapaKTepu30BaIuch 0o-
Jiee BBICOKUM COZepKaHHEM PyOHIMS U COMOCTaBUMBIMH YPOBHSAMM Kajusi, HaTpust U xjopa. KonmnuectBen-
HbIH PUTOXMMUYECKUH CKPUHUHT IOKa3aJl B IEJIOM CTa0WIIbHOE HAKOIUICHHE OCHOBHBIX TPYIIT METa0O0JIMTOB,
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BKJIIOYAsl aHTPAXUHOHBI, () JIaBOHOHUJBI, TAHUHBI, TPUTEPIECHONIB U (DEHONbHBIE KUCIOTHI, HA MPOTSHKEHUH
BETeTAllMOHHBIX CTAAW, MPU 3TOM 3aMeTHasl CE30HHas BapHaOeNbHOCTh HAOIIOJaNach MPEHMYIIECTBEHHO
JUISL YTII€BOJIOB M TaHUHOB. CTEONIH OTIMYAINCh OONee BHICOKUM COJEp KaHUEM TaHUHOB M TPUTEPIEHOU/IOB,
TOr/1a KaK JINCThS HAKAIUIMBAJIM [TOBBIIICHHBIE YPOBHH (DEHOIBHBIX KHCIOT H MUKPO3JIEMEHTOB. BhIsBICHHEIE
opranocnenuduieckne U ($pa303aBHCHMBIC 3aKOHOMEPHOCTH OTPaXAIOT AKOJIOTMYECKYIO a/lallTalliio K ycIIo-
BUSIM TTOJYIYCTBIHHBIX 3KOCHCTEM M YKa3bIBAaIOT HAa CIIOKHYIO DETYyJIALHI0O BTOPHYHOTO MeTaboim3Ma y
R. tataricum. TTony4eHHbIe pe3yabTaThl CBUACTEIBCTBYIOT O (PUTOXMMHUYECKOM GOraTcTBE JaHHOTO BHIA; OJ-
HaKo ero Ouoyornyeckas U hapMakosorndeckas akTHBHOCTh HE MOXKET OBITh OIIGHEHA Ha OCHOBAaHMU Ipe-
CTaBJICHHBIX JAHHBIX U TPEOYEeT MOATBEPKACHUS B CIELMATH3UPOBAHHBIX OHOIOIMYECKHUX TECTax.

Knroueesvie crosa: Rheum tataricum, ¢puroxuMudeckuii aHaus, SIEMEHTHBIA COCTaB, BTOPUYHbBIE METa0O0H-
ThI, AIIMaTHHCKas 00J1acTh.
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