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Annotatsiya

Ushbu maqolada Schoenoplectus lacustris subsp. hippolyti (Cyperaceae) taksonomiyasi, ekologik ahamiyati
hamda fitokimyoviy (uglevod) tarkibi tahlil gilindi. Mazkur tur O‘zbekiston hududining bir necha viloyatlarida, asosan suv
havzalari va namlik yuqori bo‘lgan erlarda tarqalganligi aniqlandi. Uning ekologik roli, xususan, suvni tabiiy tozalash va
gidroekotizimlarning barqarorligini ta’minlashdagi ahamiyati yoritildi.

Kimyoviy tarkibiy tahlil yuqori samarali suyuqlik xromatografiyasi (HPLC, Agilent 1100) yordamida amalga
oshirildi. Natijalarga ko'ra, o‘simlik namunasida uch turdagi uglevodlar — fruktoza (0,07 mg/g), glyukoza (0,05 mg/g) va
maltoza (0,06 mg/g) aniqlangan bo'lib, saxaroza qayd etilmadi. Umumiy erkin uglevodlar miqdori 0,18 mg/g quruq
og'irlikni tashkil etdi.

Olingan natijalar S. lacustris subsp. hippolyti ning uglevodlar bo‘yicha past ko‘rsatkichlarga ega ekanini, bu esa
o‘simlikning suvli muhitga moslashuvi bilan bog‘liq bo‘lishi mumkinligini ko‘rsatadi. Shu bilan birga, uning biologik faol
moddalar saqlashi ekologik va farmatsevtik tadqiqotlar uchun istigbolli ob’ekt ekanligini tasdiqlaydi.

AHHOMauyus

B daHHOU cmambe paccMompeHbl MakKCOHOMUSI, 9KOJ1I02UHECKOe 3HadYeHue U chumoxumuyeckull (yarneeo0HsbIl)
cocmae Schoenoplectus lacustris subsp. hippolyti (Cyperaceae). YcmaHogneHo, Ymo OaHHbIU MaKCOH pacrnpocmpaHéH
8 pside peauoHos Y3bekucmaHa, NpeuMywecmeeHHo 8b1u3u 8000EMO8 U Ha ydacmKax C MO8bILEHHOU 81aXHOCMbIO.
OcseuwjeHa e2o 3Kono2u4eckasl posib, 8 YaCmHOCMU 3Ha4YeHUe 8 ecmecmeeHHoU oyucmke 800kl U obecrieyeHUU cma-
bunbHocmu 2udpoaKocucmem.

Xumuyeckuli aHanu3 npoeedéH MemoOoM 8bICOKOIghpekmusHoOU xudkocmHol xpomamozpachuu (BIXKX,
Agilent 1100). CoznacHo pe3ynbmamam, 8 obpasyax pacmeHus ebisasereHbl mpu muna yeneeodos: ¢pykmosa (0,07
me/e), enokosa (0,05 me/e) u manbmosa (0,06 me/2), mozda kak caxapo3a He bbiria obHapyxeHa. Obwee codepxaHue
€c80600HbIX yernesodos cocmasurio 0,18 me/2 cyxoli Mmacchbl.

lNony4eHHble QaHHbIe nokasbigarom, 4mo S. lacustris subsp. hippolyti xapakmepu3yemcsi HUSKUM YPOBHEM CO-
OeprxaHusi yarneeo0os, 4mo Moxem bbimb C8513aHO C €20 ¢husuosioeudeckol adanmatsiell k 8odHoul cpede. OOHos8pe-
MEeHHO Harnuyue buosio2uyecku akmusHbIX sewecmes nodmeepxdaem MepcrnekmusHocmbs 0aHHO20 MaKCcoHa 07l 3KO-
Jioeuyeckux u ghapmayesmuyeckux uccredosarudl.

Abstract

This article examines the taxonomy, ecological significance, and phytochemical (carbohydrate) composition of
Schoenoplectus lacustris subsp. hippolyti (Cyperaceae). The subspecies was found to be distributed across several
regions of Uzbekistan, mainly in wet habitats and along water bodies. Its ecological role, particularly in natural water
purification and the stabilization of hydroecosystems, is highlighted.

Chemical composition was analyzed using high-performance liquid chromatography (HPLC, Agilent 1100). The
results revealed the presence of three carbohydrates in the plant material: fructose (0.07 mg/g), glucose (0.05 mg/g), and
maltose (0.06 mg/g), whereas sucrose was not detected. The total soluble carbohydrate content amounted to 0.18 mg/g
dry weight.

The findings indicate that S. lacustris subsp. hippolyti accumulates relatively low levels of soluble
carbohydrates, which may be associated with its physiological adaptation to aquatic environments. At the same time, the
presence of biologically active compounds confirms its potential as a promising subject for ecological and pharmaceutical
studies.
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aKocucmeMsl; hriopa Y3bekucmaHa.

Key words: Schoenoplectus lacustris subsp. hippolyti; taxonomy; ecological significance; phytochemical analy-
sis; carbohydrates; high-performance liquid chromatography (HPLC); aquatic ecosystems; flora of Uzbekistan.

INTRODUCTION

Wetlands are highly productive ecosystems that provide essential services such as biodi-
versity support and water purification. Aquatic plants, including Schoenoplectus lacustris subsp.
hippolyti (Cyperaceae), play a key role in maintaining ecological balance. However, little is known
about the phytochemical profile of this subspecies. Studying its carbohydrate composition helps to
explain its adaptation to aquatic habitats and assess its ecological and potential pharmacological
value. This study presents taxonomic data, ecological significance, and carbohydrate analysis of S.
lacustris subsp. hippolyti, offering new insights into its biology and applied importance.

LITERATURE REVIEW AND METHODOLOGY

Schoenoplectus (Reichenb.) Palla is a genus belonging to the family Cyperaceae, distribut-
ed across both hemispheres of the Earth, primarily in temperate, subtropical, and tropical regions,
and includes approximately 70 species.[1]

Among the most important morphological differences is that Schoenoplectus possesses
pseudolateral (false lateral) spikelet clusters and leaves located only at the basal nodes, which are
either reduced or develop into variously shaped blades.

For the purpose of studying its chemical composition and biological activity, the object se-
lected was the subspecies Schoenoplectus lacustris subsp. hippolyti, a minor taxon of Schoeno-
plectus lacustris (common reed).

This taxon was originally described under the name Scirpus hippolyti V.l. Krecz. (this name
is still used in Russian literature and floras). Subsequently, these materials and taxa were re-
examined in several studies and were reclassified by Kukkonen (1996) as Schoenoplectus lacus-
tris subsp. hippolyti (V.l. Krecz.) Kukkonen.

Scientific Name and Taxonomic Status: Schoenoplectus lacustris (L.) Palla subsp. hip-
polyti (V.l. Krecz.) Kukkonen — family Cyperaceae.
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B Native distribution

Found in

Asia-Temperate Caucasus North Caucasus, Transcaucasus, Middle Asia Kazakhstan, Kirgizistan,
Tadzhikistan, Turkmenistan, Uzbekistan, Mongolia Mongolia, Russian Far East Amur,
Khabarovsk, Primorye, Sakhalin, Siberia Altay, Buryatiya, Chita, Krasnoyarsk, Tuva,
West Siberia, Western Asia Afghanistan, Iran, Asia-Tropical Indian Subcontinent India, Pakistan,
West Himalaya, Europe Eastern Europe Central European Russia, Krym, South European Russia
Provided by: [C].The World Checklist of Vascular Plants (WCVP)
Figure 1.“Global distribution of Schoenoplectus lacustris subsp. hippolyti, based on GBIF
(https.//www.qgbif.org/) records.”

This subspecies, S. lacustris subsp. hippolyti, is reported to be distributed from the Cauca-
sus to Central Asia. Its presence in Uzbekistan is indicated in sources such as PlantList and World
Plants.

The rhizome is thick and creeping. Stems are grayish-green, round (sometimes triangular),
80-150 cm tall, strongly thickened at the base, and covered with wide sheaths usually without
leaves. The inflorescence is paniculate, spreading, with 1-2 very short basal leaves and unequal,
twice-branched rays reaching up to 15 cm in length. Spikelets are light brown, ovoid and pointed,
8-15 mm long and 5-6 mm wide, with 1-5 spikelets located at the tips of the branches. The
glumes of the spikelets are ovoid or obovoid, 3-4 mm long, brown, keeled, narrowing upwards and
rough; edges are wide, membranous, with ciliate hairs, and the upper part has a small depression
from which a long, strong, rough tip emerges, giving the glume a keeled and pointed appearance.
The perianth bristles are as long as the achene. The achene is obovoid, flat-convex, light brown,
slightly shiny, and 2—-2.5 mm long. Styles number 2 or 3. Flowering and fruiting occur from August
to September. It is commonly found along water bodies, rivers, springs, and at the foothills of
mountains.

In Uzbekistan, it is distributed in the regions of Tashkent, Fergana, Samarkand, Bukhara,
and Khorezm, as well as in the territory of Karakalpakstan.[2]
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Figure 2. Schoenoplectus lacustris subsp. hippolyti observed in Uzbekistan by Svetlana
Nesterova (photo: iNaturalist, 26 June 2018, licensed under CC BY-NC 4.0).

This species’ presence in the territory of Uzbekistan is also confirmed by the GBIF data-
base (https://www.gbif.org/). The plant was recorded on June 26, 2018, by Svetlana Nesterova at
the coordinates 41.5°N, 69.6°E.
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¢

Chirchiq

Tashkent

Figure 3. Distribution map of Schoenoplectus lacustris subsp. hippolyti in the Chirchiq dis-
trict, based on GBIF occurrence records.

Schoenoplectus lacustris subsp. hippolyti is an aquatic-marsh plant, typically growing in
wetlands and along water bodies. This species plays a significant role in maintaining environmental
stability, naturally purifying water, and sustaining healthy ecosystems. Due to the biologically active
compounds identified in its roots, flowers, and leaves, it is considered a valuable resource for eco-
logical, pharmaceutical, and other applications. This thesis focuses on studying the chemical com-
position of S. lacustris subsp. hippolyti, as well as analyzing its ecological and practical signifi-
cance.

Schoenoplectus lacustris subsp. hippolyti can be found in several regions of Uzbekistan,
particularly in areas with high moisture or near water bodies. In some cases, it grows directly in
water. For example, this subspecies has been observed in Chirchiq District of Tashkent Region.

The species’ role in naturally purifying water bodies highlights its importance in maintaining
ecological health. Furthermore, the biologically active components present in the plant indicate its
potential applications in medicine and pharmaceuticals. In particular, its cytotoxic effects against
cancer cells and antioxidant properties have attracted scientific interest. At the same time, the de-
clining population of this subspecies in certain areas emphasizes the need for its conservation.
Overall, research suggests that Schoenoplectus lacustris subsp. hippolyti (related species) can be
evaluated not only from a biological but also from an ecological and economic perspective as a
promising plant.

Using aqueous and alcoholic extracts of Schoenoplectus lacustris subsp. hippolyti, re-
searchers have isolated polyphenols, cinnamic acid, flavonoids, and many other biologically active
compounds. In particular, phytotoxic compounds play an important role in studying aquatic ecosys-
tems and pollution-related issues.

MATERIALS AND METHODS

For the carbohydrate analysis, plant material of Schoenoplectus lacustris subsp. hippolyti
was collected in Uzbekistan, Tashkent region, Chirchiq district (41.5°N, 69.6°E). The samples were
air-dried, finely ground, and prepared for chromatographic analysis.

The analysis was performed on an Agilent 1100 high-performance liquid chromato-
graph (HPLC) equipped with a degasser (Degasser G1379A), quaternary pump (QuatPump
G1311A), autosampler (ALS G1313A), column thermostat (Colcom G1316A), refractive index de-
tector (RID G1362A), and data processing system (Agilent ChemStation Rev. B.01.03). Separation
was achieved on a Supelcosil LC-NH2 column (5 pm, 4.6 x 250 mm, Supelco, USA).

Auxiliary laboratory equipment included micropipettes of 100 and 1000 L capacity (“VWR”,
Poland), a 5 mL pipette (“Biohit”, Finland), analytical balances AnD GR-202 with a precision of
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0.00001 g (“AnD”, Japan), a Millipore Simplicity water purification system (“Millipore”, France), an
ultrasonic bath S 30 H Elmasonic (“Elma”, Germany), and 0.45 ym Nylon filters (13 mm). Standard
reference substances used for calibration were fructose, glucose, sucrose, and maltose (imported).
Acetonitrile (HPLC grade) was obtained from “Sigma-Aldrich” (USA).

Chromatographic separation was carried out under isocratic elution mode using a mobile
phase consisting of acetonitrile/water (82/18, v/v) without premixing from separate reservoirs.
The flow rate was set at 1.0 mL/min, injection volume at 10 pL, and column thermostat tempera-
ture maintained at 35 °C. Retention times of carbohydrate standards were as follows: fructose —
4.9 + 0.2 min, glucose — 5.7 + 0.2 min, sucrose — 10.4 + 0.2 min, and maltose — 12.1 £ 0.2 min.

Results. The HPLC analysis revealed the presence of three carbohydrates in the studied
plant material (Table 1). Fructose (0.07 mg/g), glucose (0.05 mg/g), and maltose (0.06 mg/g) were
detected, whereas sucrose was absent. The total soluble carbohydrate content was 0.18 mg/g dry
weight.

Table 1. Carbohydrate composition of Schoenoplectus lacustris subsp. hippolyti

\Carbohydrate HConcentration (mgl/g) \
[Fructose l0.07 |
\Glucose H0.05 \
\Sucrose H0.00 \
IMaltose 0.06 |
Total 0.18 |

Discussion. The obtained data demonstrate that Schoenoplectus lacustris subsp. hippolyti
accumulates only a small amount of soluble carbohydrates, with fructose, glucose, and maltose as
the dominant sugars, while sucrose was not detected. This pattern may be linked to the species’
physiological adaptations to aquatic habitats, where carbohydrate metabolism plays a crucial role
in energy storage and osmotic regulation.

The relatively low total carbohydrate content (0.18 mg/g) suggests that this taxon relies
more on structural polysaccharides and other biochemical pathways rather than soluble sugars for
its ecological strategy. Comparative studies with related taxa could further clarify the role of carbo-
hydrate composition in the taxonomy and ecology of Schoenoplectus.

CONCLUSION

The present study provides an integrated assessment of the taxonomy, ecological signifi-
cance, and phytochemical (carbohydrate) composition of Schoenoplectus lacustris subsp. hippolyti
in Uzbekistan. Field observations confirmed its distribution in wet habitats and along water bodies,
highlighting its ecological role in water purification and hydroecosystem stability. High-performance
liquid chromatography (HPLC) analysis revealed the presence of three soluble carbohydrates—
fructose, glucose, and maltose—at relatively low concentrations, while sucrose was absent. The
low total carbohydrate content suggests specific physiological adaptations of this subspecies to
aquatic environments. At the same time, the occurrence of biologically active compounds supports
its potential as a promising subject for further ecological and pharmaceutical research. Overall, the
findings contribute to a deeper understanding of the biological and applied importance of S. lacus-
tris subsp. hippolyti and provide a foundation for future comparative and conservation studies.

REFERENCES

1. Eroposa T. B. TakcoHoMmumyeckuii 063op poaa Schoenoplectus // HOBOCTU cucTemMaTKL BbICLUMX PACTEHWI. —
2013. — T. 37, Ne 4. — C. 401-417. — CIN6.: BotaHuveckun WHCTUTYT um. B. Jl. Komaposa PAH. — URL:
https://www.binran.ru/files/INSPV-37-4 Egorova.pdf

2. Sennikov, A. N. (Ed.). (2016). Flora of Uzbekistan. Vol. 1: Amaryllidaceae [®nopa Y3bekuctaHa. Tom 1: Ama-
ryllidaceae]. Tashkent: Navruz. ISBN 9789943135699.

3. Aswad, Z. S., Ali, A. H., & Al-Mhana, N. M. (2020). Energy production and wastewater treatment using Jun-
cus, S. triqueter, P. australis, T. latifolia, and C. alternifolius plants in sediment microbial fuel cell. Desalination and Water
Treatment, 188, 108—114. https://doi.org/10.5004/dwt.2020.26338

B 2025/%05 S |




FarDU. ILMIY XABARLAR @ https://journal.fdu.uz ISSN 2181-1571

KIMYO

4. Denny, P. (1997). Implementation of constructed wetlands in developing countries. Water Science and Tech-
nology, 35(5), 27-34.

5. Kadlec, R. H., & Wallace, S. D. (2009). Treatment wetlands (2nd ed.). CRC Press.

6. Akratos, C. S., & Tsihrintzis, V. A. (2007). Effect of temperature, HRT, vegetation and porous media on re-
moval efficiency of pilot-scale horizontal subsurface flow constructed wetlands. Ecological Engineering, 29(2), 173-191.

7. Vymazal, J. (2011). Constructed wetlands for wastewater treatment: five decades of experience. Environmen-
tal Science & Technology, 45(1), 61-69. https://doi.org/10.1021/es101403¢q

8. Brix, H. (1997). Do macrophytes play a role in constructed treatment wetlands? Water Science and Technol-
ogy, 35(5), 11-17.

9. Dotro, G., Langergraber, G., Molle, P., Nivala, J., Puigagut, J., Stein, O., & Von Sperling, M. (2017). Treat-
ment wetlands. IWA Publishing.

10. Tanner, C. C. (2001). Plants as ecosystem engineers in subsurface-flow treatment wetlands. Water Science
and Technology, 44(11-12), 9-17.

11. Royal Botanic Gardens, Kew. (2025). Plants of the World Online. Retrieved from
https://powo.science.kew.org

12. The Plant List. (2013). A working list of all plant species. Retrieved from http://www.theplantlist.org

13. World Plants. (2025). An online checklist of vascular plants. Retrieved from https://www.worldplants.de

14. Flora of Pakistan. (2025). EFloras. Missouri Botanical Garden & Harvard University Herbaria. Retrieved from
http://www.efloras.org/flora_page.aspx?flora_id=5

15. World Flora Online. (2025). An online flora of all known plants. Retrieved from
http://www.worldfloraonline.org

| 66 2025/Ne5 |




