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BIOLOGICALLY ACTIVE SUBSTANCES FROM
PLANT SUDAEDA VERA AND THEIR ANESTIZING ACTIVITY

Abstract. The article presents the results of a complex study of the chemical compositions of conditional phy-
topreparations obtained from the aerial part of the Suaeda Vera family of the Chenopodiaceae collected during the
flowering period in the Ili region of the Almaty region of the Republic of Kazakhstan.

The structures of the compounds characteristic for the given plant and providing some aspects of their the-
rapeutic activity. Examined and proven, in particular high-performance liquid chromatography from an alcohol
extract obtained from the acrial part of Suaeda Vera, apigenin and rutin, flavanoids characteristic of plants of the
family Chenopodiaceae and having proven anti-inflammatory, antioxidant and immunostimulating activity, are also
found amino acids, tannins, carbohydrates, phenols, alkaloids, saponins, triterpenoids typical for plants common in
arid zones.

The drug in question showed significant analgesic activity in an in vivo test on laboratory animals, while the
diclofenac sodium, well known in medical practice, served as a comparative drug.

The work on the study of the plant continues.
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Introduction. The purpose of this work is to identify biologically active substances from certain
plants growing in arid zones of Kazakhstan and to study the activity of a conventional phytopreparative
obtained from this plant.

One of the research tasks was the study of the phytochemical compositions of the conditional
phytopreparations obtained from the above-ground part of Suaeda Vera [1-7]. The choice of objects is
related to:

- The wide distribution of representatives of the genus Suaeda on the territory of the Republic of
Kazakhstan, which determines their industrial reserves;

- Unpretentiousness, endurance, easy adaptation to the environment;

- The expediency of harvesting the aerial part of plants, since it takes about a year for vegetative
restoration, whereas in the case of harvesting roots - two years;

- The optimality of the methods of obtaining conditional phytopreparations in the form of dry
residues, cost-effectiveness and environmental safety of the technology.

Thus, Suaeda Vera, indeed is a promising plant, to create domestic phytopreparations, obtained from
plant raw materials, growing in the arid zone of Kazakhstan.

In this paper, we studied some hydrolysable phenolic compounds contained in 85% ethanol extract
isolated from the aerial portion of the Suaeda Vera plant of the Chenopodiaceae family.

From the plant under investigation, a conditioned phytopreparation was obtained. The indicators of
good quality of the conditional phytopreparation: humidity, total ash, 10% insoluble ash in hydrochloric
acid and sulfate ash, are determined in accordance with the methods described in the State Pharmacopoeia
of'the 1st edition of [8].
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From the plant under investigation, a conditioned phytopreparation was obtained. During the
extraction, the plant material studied showed a high level of extraction.

An important indicator of the good quality of raw materials is the mineral composition, which
contains the following elements: K. Na, Mg, Ca, Fe, C, Si, P less often and in a smaller amount of Cu,
Mn, Al, etc. [9-14].

Methods. At the initial stage, we obtained an 85% water-alcohol extract from the acrial part of the
Suaeda Vera plant, according to the following procedure:

The air-dried raw material was subjected to extraction by infusion with 85% aqueous ethanol at room
temperature for 3 days. Extraction is repeated twice. The combined extract is concentrated on a rotary
evaporator until ethanol is completely removed.

Methods of two-dimensional and one-dimensional paper chromatography using specific developers
as well as by TLC in various solvent systems found that 85% hydroalcoholic extract of the major groups
of biologically active substances aboveground mass of the test plants are substances of phenolic character
which previously attributed to oxidized forms of flavonoids (aglycone - quercetin, izoramnentinu, hrizo-
eriolu, flavonolovym glycosides), carbohydrates (fructose, galactose, glucose, xylose, rhamnose), phenols
(pirokate in, pyrogallol, resorcinol, hydroquinone), carotenoids, phenolic, amino and fatty acids [15-26].

Further, by high-performance liquid chromatography with an ultraviolet detector at a wavelength of
254 nm in a methanol / 5% acetic acid solvent system in a ratio of 40:60 with a Zorax CB C-18 column
150 * 4.6 mm at a flow rate of 0.5 ml/min. The weight of the sample 0.001 g in 5 ml of the solvent from
the phytopreparation was isolated a number of substances, after comparison with the obtained data with
standard samples; we managed to identify apigenin and rutin.

In our work, the analgesic activity of the 85% Suaeda Vera extract was determined on the scientific
and technological basis of JSC "International Research and Production Holding Fhitochemistry "in a
chemical peritoneal stimulus test on white mongrel mice. By the following method. A 0.75% solution of
acetic acid was administered intraperitoneally in an amount of 0.1 ml per 10 g of animal weight. 30 minu-
tes prior to the administration of acetic acid, the subjects under study were intragastrically administered at
a dose of 5 mg/kg. Immediately after the introduction of the stimulus, the cortex was counted for 30 mi-
nutes.

The analgesic effect of the sample was determined by the ability to reduce the number of "cramps"
during 10, 15, 20 and 30 minutes, compared with the corresponding values in the control group [30].
Comparison drug "Diclofenac sodium", which was tested at a dose of 8 mg/kg.

Results and discussion. Suaeda Vera found: flavonoids, amino acids, tannins, carbohydrates,
phenols, saponins, triterpenoids.

Using high-performance liquid chromatography with a spectrometric detector using standard samples
in 85% extract obtained from the aerial part of the Suaeda Vera plant, we identified, identified, and
quantitated routines and apigenin belonging to the flavonoid class. The data are presented in table 1.

Table 1 — Flavonoids identified in the aerial part of Suaeda Vera using standard samples

Number of compound

Name of compound

Molecular formula

Retention time, min

Qantity, %

Apigenin

CISHIOOS

11,294

0,21

Routine

C27H30016

9,303

0,03

Table 2 — Results of the determination of the anesthetic activity of the extract from the aerial part of Suaeda Vera

Reducing the number of "vinegar cramps" and the difference
Name é’(f::mpl@ from those shown in the control
10 min 15 min 20 min 30 min
Control = 28481 50,5+4.7 64,8475 91,0+12,4
Diclofenac sodium 8 mg/kg 23,5456 41,3+5,0 56,3£5,2 65,3£7.9
Suaeda vera 5 mg/kg 29+8.6 43,0+10,8 55,8103 71,3£16,0
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In addition, by in vivo method in laboratory mice, we determined the biological activity of 85%
alcohol extract from the acrial part of Suaeda Vera, as a result, it was revealed that the extract of the plant
under study has some anesthetic effect. Data on anesthetic action are presented in table 2.

In general, comparable in the level of exposure to sodium diclofenac, with a comparable effect
achieved with a lower dose of the drug administered, 5 mg/kg of Suaeda Vera extract against 8 mg/kg of
diclofenac sodium.

Conclusion. As a result of the study of the chemical composition and biological activity of 85% of
the extract obtained from the above-ground portion of the Suaeda Vera plant of the Chenopodiaceae
family, we found that the investigated object contains minor flavanoids: rutin and apigenin, plant BAS
classes such as phenolic acids, amino acids, free organic acids, polysaccharides, carbohydrates, phenols
and carotenoids. Anesthetic activity of 85% alcohol extract was determined and it is proved that it is
comparable in effectiveness with the drug Diclofenac sodium.

The work on further study of the chemical composition and biological activity of the plant to study
the plant Suaeda Vera continues.
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B. C. Ockanog', E. C. Hxcanos', I0. A. JIuteunenko', C. M. Anexenos’, I, III. Bypamesa'

'O n-®apabu ateraars Kasak yITTHIK yHEBEPCHTETI,
XuMus KOHES XUMIAIBIK TEXHOJIOTHA (Paky bTeTi, Ammarsl, Ka3zakcras,
*«@UTOXVIMMS] XamsIKapanbIk FRUTBIME OHIIpicTik xommuHri» AOG Kaparanma, Kasaxkcran

SUAEDA VERA OCIMIITTHIH BUOJIOT'UAJBIK BEJICEH/I 3ATTAPBI
7KOHE OHBIH AYPY/JbI BACY KABLJIETTLIII'T

Annoramus. Makanaga Kaszakcran PecnyOmmkacer, Ammarsl 00JBICH, Ine ayTaHBIHAH TYIACY KE3iHIC K-
HamFaH Chenopodiaceae TYRbIMAACHL, Suaeda Vera eciMAiTiHIH >kep Oeri O6NMTIHEH aNBIHFAH MIAPTTHI (huTOTIpe-
TIAPATTHIH XUMHUSUTBIK KYPAMBIHBIH KEIICHI1 3€PTTCY HOTIKEICP] KYPri3lireH.

3CepTTCICTIH OCIMOIKKE TOH 3aTTAP KAPACTHIPBUIBIN, TCPANCBTIK OCICCHAITIK KOPCCTCTIH KOCBLIBICTAPIBIH
KYPAbICH KenTipinreH. JKoraprbl CYHbIKTBI XpoMaTorpadust omiciHiH KeMeTiMeH Suaeda Vera eCiMIITiHIH KepPTYCTI
OeNiriHCH aNbIHFAH CHHPTTIK SKCTPAKTIACH ANMICHHH JXOHE PYTHH aHBIKTANFaH, Oya 3arrap Chenopodiaceae
TYKBIMAACHIHA TOH OOJBINI CCCMTCNCHI, COHBIMCH KATap OCIMAIKTC AMHHKBIIKBUIAAP, KeMipcymap, (eHommap,
TPHUTEPIICHACD, CATIOHUHACP, ATKATOUATAP >KIHE TEPI MICTII 3aTTap AHBIKTAIFAH, 0Jap KAaOBIHYFa, TOTBIFY YPHAICIHE
JKOHE MMMY HCTHMY JIACY I KACHET KOPCETEI].

AJBIHFAH TPEapar 3¢pPTXAHAIBIK KAFJAWIA 77 Vivo mecm Ke3iHAe aypyasl 0acymrbl OCICCHILTIK KOPCCTKCH,
CaJTBICTBIPMAITBI TPETIAPAT eceOiHAC MEIUIMHAIBIK IIPAKTHKANA OCNT1 HATPUHA TUXIO(PCHAT] ANBIHFAH.

OCIMIIKTI 3epTTEY >KYMBICHI JKAIIFACy Aa.

Tyiiin ce3zaep: Anmabyra tykemmaac (Chenopodiaceae) ecimaix: Suaeda Vera, cranmaprray, gurompemapar,
BB3 Kypamsl, OeICeHAITIK.

B. C. Ockanos’, E. C. Hxcanos', I0. A. JInteunenko', C. M. Axexenor’, I. I, Bypamesa'

'Kasaxckuit HAMMOHANBHBIH YHHBEPCHTET HM. ATb-DapadH,
DaxyIPTCT XHMUH H XHMHYCCKOH TexHOMOTHH, AMaTtsl, Ka3axcran,
*AO «MeK Iy HApOTHBIH HAYYHO-TIPOM3BOACTBEHEbIH XommuHr « DPUTOXHUMMUST», Kaparanaa, Kasaxcraun

BUOJIOI'MYECKH AKTHUBHBIE BEHIECTBA U3 PACTEHMA POJAA SUAEDA VERA
N X AHECTH3UPYIOIIIAA AKTHBHOCTD

AnHortanusi. B crathe mpencTaBieHBI PE3yNBTATHI KOMIUICKCHOTO HCCJICIOBAHHMS XHMHUYCCKHX COCTaBOB
VCAOBHBIX (DHTONPETAPATOB, MOIYUCHHOTO W3 HAA3CMHBIX 4YaCTeH Suaeda Vera cemeiictBa Chenopodiaceae,
coOpaHHBIC B ICPHOA UBSTCHUSA B MimniickoMm patione AmmarnHCKoi o0nactu Pecnybmmkn Kazaxcran.

PaccMOTpeHBI M TOKAa3aHBI CTPYKTYPBI COCTMHCHUH XapAKTEPHBIX JJISI JAHHBIX PACTCHHUH U 00CCTICUHBAFOIIIX
HEKOTOPBIC ACIMEKTHI UX TCPANCBTHUCCKOW AKTHBHOCTH, B YACTHOCTH METOJOM BBICOKOI((PEKTUBHOM KHIKOCTHOH
xXpomarorpauu u3 CIHPTOBOTO IKCTPAKTA IOJMYHUCHHOTO M3 HAJ3EMHOM YacTH Suaeda Vera BHIACICHBI alIUTCHUH U
pyTHH sBIIIFOIIHECT (DIaBAHOMIAMH XapaKTSPHBIMH UL pacTeHHi cemeiictBa Chenopodiaceae W UMEIOIINE J0-
Ka3aHHYI0 IIPOTHBOBOCTIATUTEIBbHYIO, AHTHOKCHAAHTHYI0 W HMMYHOCTHUMYTMPYIOIYEO AKTHBHOCTh TaKXE OOHA-
PY’KEHBI AMHHOKHUCIIOTHI, yOUJIbHBIC BEIIECTBA, AJKATIOUIBI, YTIACBOIBI, (PEHOBI, CAOHMHEL, TPHTEPIICHOMIBI.

PaccmarpuBaeMsIii mpemapar MOKAa3as 3HAYHTENBHYIO aHAJNBICTHYCCKYIO0 aKTHBHOCTb IIPH TECTE i1 Vivo HA
7Ta0OPATOPHBIX KUBOTHBIX, IPEMAPATOM CPABHCHHSA TPH 3TOM BBICTYNAI XOPOMIO HM3BECTHBIA B MEIHUIMHCKOH
MPAKTHKE AUKIO(CHAK HATPUSL.

Pabora 1o uccrie10BaHuIO0 PACTSHUS MTPOJOILKACTCSL.

KmoueBnie cioBa: pacrenmst cemelicrea Mapesbie (Chenopodiaceae): Suaeda Vera, craHmapTu3anus,
(uronpenapar, conepxanue bAB, akTHBHOCTB.
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