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COMPARATIVE ANALYSIS OF CERTAIN MICRONUTRIENTS
OF PLANTS OF THE SUAEDA GENUS

Abstract. The article presents a comparative analysis of the content of some biologically active micronutrients,
namely ascorbic acid, retinol and tocopherol in 6 six representatives of the genus Suaeda of the Amaranthaceae
family.

In this paper, we study the micronutrients of the aerial parts of plants of the genus Suaeda:Suaeda acuminata,
Suaeda microphylla, Suaeda altissima, Suaeda spicata, Suaeda vera, Suaeda splendens.

Species of Suaeda spicata, Suaeda vera harvested in the province of Lliedia, Spain. Types of Suaeda
acuminata, Suaeda microphylla, Suaeda altissima, Suaeda splendens in Ili district, Almaty region

As a result, it was established that in all studied objects, tocopherol is present in the largest quantity (from 10 to
16 mg per 100 g).

The amount of ascorbic acid varies in the range of 3.2-4.5 mg per 100g. The content of retinol in 6 studied
species ranges from 1.7 to 3.0 mg per 100g. The highest content of tocopherol is found in the aerial part of Suaeda
microphylla - 16 mg per 100g. Ascorbic acid is also found in the greatest amount in the aerial part of Suaeda
microphylla - 4.5 mg per 100g. Retinol is found in the greatest amount in the aerial part of the species Suaeda
acuminate - 3.0 mg per 100g.

Keywords: Suaeda, ascorbic acid, retinol, tocopherol, acrial parts,dmaranthaceae.

Introduction

Micronutrients considered by us belong to the class of biologically active substances known as
vitamins.

Vitamins are compounds that cannot be synthesized in the human body, but at the same time are
necessary for the functioning of the body, which makes them a necessary part of the diet.

For example, vitamin A deficiency (retinol) is a serious public health problem in developing
countries, resulting in 130 million children with an increased risk of morbidity and mortality from
infectious discases [1].

Vitamin-related disorders include blindness (vitamin A), vitamin deficiency (vitamin B1), pellagra
(vitamin B3), anemia (vitamin B6), scurvy (vitamin C), and rickets.

Some of the most valuable and essential are vitamins with antioxidant properties, carotenoids
(provitamin A), ascorbate (vitamin C) and tochochromanols (vitamin E, including both tocopherols and
tocotrienols) [2-6].

For this reason, an important task is to find the sources of these compounds among plants in the
interests of health and veterinary medicine.

Swede (from the Arabic “Suwedmullat” or “Suaedabaccata™ ) is a large genus of halophyllous plants
of the Mud family (Chenopodiaceae), including about 100 species around the globe, except for the Arctic
zone. 25 species are described on the territory of the CIS, 17 of them in Kazakhstan. The main species of
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the genus Suaeda —SuaedaphysophoraPall., Suaedadendroides (CAM) Mogq., Suaedaaltissima (L.) Pall.,
(Suaedamicrophylla Pall., SuaedaparadoxaBge., Suaedalinifolia Pall., Suaedaeltonicaljin,). (Kar.Et. Kir)
Bge. Suaedapygmaea (Kar. Et. Kir) Iljin,Suaedatransoxana (Bge.) Boiss.,Suaedaconfusalljin.,
Suaedaacuminata (CAM) MogSuaedaprostrata Pall., Suaedacorniculata (CAM ) Bge., Suaeda salsa (L.)
Pall.,Suaedakossinskyilljin., Suaedaheterophylla (Kar. Et. Kir) Bge.

Species of the genus Suaeda are annuals or perennial grasses, dwarf shrubs and shrubs, mostly with
alternate narrow succulent leaves with small flowers. They usually grow in masses in saline places, sea
coasts, and coast of saline reservoirs, as well as on depleted steppe and sandy soils. Most representatives
of Kazakhstani species of Suaeda are valuable winter and autumn forage plants [7].

Representatives of the genus Suaeda can serve as a source of flavanoids, alkaloids, polysaccharides,
carotenoids, saponins, coumarins, tannins and other biologically active substances [8].

Many types of Suaeda in folk medicine have long been used as raw material for the production of
potash, from which people used it for cooking the so-called “black™ soap, which was used as an anti-
inflammatory and wound-healing agent for various skin diseases [9].

According to folk remedies, the acrial part of Suaedaphysophora Pall. used as an anthelmintic agent.
Broths, dry, water, alcoholic extracts and tinctures have antihypertensive properties. Aqueous extract
improves cardiac activity, is less toxic than papaverine, and is proposed as a remedy for the symptomatic
treatment of hypertension [10].

According to modem scientific data, herbal medicine based on SuaedaphysophoraPall. has a strong
hypertensive (for nonadrenaline - 55%, against 37%), antioxidant (for propyl gallate - 89.02%, against
95.5%), antibacterial (Salmonella typhi, Pseudonondsorenogenosa - for tetracycline - 55%, against 100%)
and weak anti-inflammatory (for ibuprofen - 35%, against 65%) activity [11].

Based on the literature on pharmacological agents, the aerial part of Suaedamaritima is used in
medicine as a means for the complex treatment of hepatitis. Broths, dry, water, alcoholic extracts and
tinctures have antiviral, antibacterial, hepatoprotective, laxative and antioxidant activities [12].

From the literature it is known about the presence of antimicrobial activity in Suacdamonoica. The
antimicrobial activity of the halophyte Suacdamonoica (Forsst ex Geml) was studied using the extracts of
the leaves of this plant on various test microorganisms, including several antibiotic-resistant bacteria and
pathogens. Thus, it turned out that the aqueous extract of Suaedamonoica has the highest antimicrobial
activity against the following microorganisms: Rhizopusstolonifer.Mucarrecemosus, Saccharomyces
cerevisiae, and relatively moderate activity against Bacillus subtilis, Klebsiellapneumoniaea, Bacillus
megaterium, Lactobacillus acidophilus, Escherichia coli, Enterobacteraerogenes, Enterobactercloace,
Rhizoctoniasolana.

A high level of antimicrobial activity was also shown by the methanol extract against Bacillus
megaterium bacteria, and moderate against the microorganism Lactobacillus acidophilus. Hexane extract
has the highest level of antimicrobial activity against bacteria of the species Bacillus subtilis,
Lactobacillus acidophilus, and moderate against Bacillus megaterium, Escherichia coli, Enterobacter
aerogenes, Enterobacter cloace, Klebsiella pneumonia. Chloroform extract is only effective against
bacteria Klebsiella pneumonia |13].

The study concluded that water, methanol and hexane extracts of Suaeda monoica leaves have great
potential as antimicrobial agents. As a result, they can be used as inhalation drugs in the treatment of
infectious discases of the respiratory tract and ear canals caused by resistant pathogenic microorganisms,
as well as for wastewater treatment of infectious discases clinics [14].

The methanol and ethanol extracts of the plant Suaeda monoica have high antioxidant activity. To
detect antioxidant activity, these extracts were tested on various model antioxidant systems. This fact
indicates a high value of the potential of the aerial part of Suaeda monoica, which can be used to treat
mediated diseases caused by free radicals [15].

In addition, Suaeda monoica is used in the complex treatment of hepatitis, as the plant has a
pronounced antiviral activity, which is explained by the presence of triterpenoids and styrenes in the
phytochemical composition of this plant [16].

Ethanol extract of the plant Suaeda baccata and, isolated from this plant, its constituent component,
triglinear alkaloid, exhibit pronounced antimicrobial activity against Staphylococcus aureus
(Staphylococcus stamp) [17].
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A significant content of biologically active substances in the aerial and underground organs of the
medicinal plant Suaeda japonica predetermined its use in medicine as a remedy with antioxidant,
antidiabetic, and anti-neuroinflammatory activities [18].

Thus, the diversity of biologically active substances in the composition of various species of Suaeda,
and the associated therapeutic effect cause the need for further research on various species of these plants.

The objects of study were selected aboveground parts of the following representatives of the genus
Suaeda: Suaeda acuminata, Suaeda microphylla, Suaeda altissima, Suaeda spicata, Suaeda vera, Suaeda
splendens.

Species of Suaeda spicata, Suaeda vera harvested in the province of Lliedia, Spain. Types of Suaeda
acuminata, Suaeda microphylla, Suaeda altissima, Suaeda splendens in 1li district of Almaty region

Herbal raw materials are harvested in accordance with the requirements of the Global Fund of the
Republic of Kazakhstan harmonized with the European Pharmacopoeia.

Materials and methods

Determination of the content of vitamin C (ascorbic acid) is carried out as follows: a sample of at
least 0.3 g (0.3 ml) is placed in a centrifuge tube, the walls of which are covered with sodium citrate
powder. After centrifuging the sample for 30 minutes at 3000 rpm, it is transferred to another tube and an
equal amount of bidistilled water and a double amount of freshly prepared 5% solution of metaphosphoric
acid are added thereto. The protein precipitate is stirred with a stick and centrifuged for 10 min at 3000
rpm. The amount of the supematant (0.1-0.5 ml) is introduced into porcelain titration cuvettes (2 parallel
samples) and titrated with a 0.001 n-0.0005 n solution of sodium salt 2.6 of a dichlorophenol -indophenol
from a special 0.1 ml micropipette.

In parallel, a “blind” experiment is carried out with a 5% solution of metaphosphoric acid and
bidistilledwater (1: 1).

To determine the concentration of vitamins A (retinol) and E (tocopherol) using the method of
simultancous fluorometric analysis. To 0.2 ml (g) of the sample, add 1 ml of bidistilled water and shake
for 30 seconds. After that add 1 ml of 96% cthanol and shake again for 30 seconds. Then adding 5 ml of
hexane, repeat the shaking procedure again (similar measures are carried out with the standard). After the
sample is centrifuged for 10 minutes at 1500 rpm. For spectrometry, a clearly separated hexane layer (3
ml) was taken; which can be stored for 2 hours in tightly sealed tubes in a dark place.

In parallel with the experimental samples, standard and control (blank) samples are prepared. In
standard samples, 0.2 ml of a standard solution (tocopherol and retinol acetate in ethanol) are taken instead
of the test sample. In the control samples instead of prototypes - water.

Spectrofluorimetry (Hitachi Spectrofluorometer, Japan): tocopherol is carried out at an excitation
wavelength of 292 nm and a fluorescence of 310 nm; retinol - at 335 and 430 nm, respectively.

The results are shown in Figure 1.

Results and discussion

In the aerial part of the selected representatives of the genus Suaeda, we determined the content of the
following nutrients: ascorbic acid, retinol and tocopherol.

It has been established that in all samples, tocopherol is the dominant micronutrient, not less than 10
mg per 100 g.

The highest content of tocopherol is observed in the aboveground part of the plant Suaedamicrophylla
(16 mg per 100g), and the lowest in the aboveground part of Suaeda acuminate (10 mg per 100g), these
figures are quite high for the aboveground parts of the plant, common in arid areas.
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The content of ascorbic acid, retinol and tocopherol in the
aerial parts of the plant Suaeda acuminata, Suaeda
microphylla, Suaeda altissima, Suaeda spicata, Suaeda
vera, Suaeda splendens, mg per 100g
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Figure 1 - The content of ascorbic acid, retinol and tocopherol in the aerial parts of the plant Suaedaacuminata,
Suaedamicrophylla, Suaedaaltissima, Suaedaspicata, Suaedavera, Suaedasplendens, in mg per 100g%

Thus, it was revealed that the above-ground parts of the studied representatives of the genus Suaeda
can be considered as a source of ascorbic acid, and the seeds and inflorescences are a rich source of
tocopherol, based on the fact that the daily human need for vitamin E is 2-6 mg [19-21].

The content of ascorbic acid in the studied species ranges from 3.20 to 4.50 mg per 100g, which is
little, but typical for the stems of arid plant species.

Suaedamicrophylia (4.50 mg per 100g) also has the highest content.

Retinol is present in selected species in a relatively small amount, the concentration ranges from 1.80
mg per 100g in Suaedasplendens to 3.00 mg per 100g in Suaeda acuminate.

Conclusion

In 6 representatives of the genus Suaeda: Suaedaacuminata, Suaedamicrophylla, Suaedaaltissima,
Suaedaspicata, Suaedavera, Suaedasplendens, the following micronutrients were determined: ascorbic
acid, retinol and tocopherol. It has been established that in all the objects studied, tocopherol is present in
the greatest quantity.

The investigated plant species once again confirmed the importance of the genus Suaeda, as a plant
requiring attention and careful chemical study, and identifying various types of biological activity.

For the first time, a comparative analysis of the content of ascorbic acid, retinol and tocopherol in the
described representatives of the genus Suaeda.
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Kazaxckuit HalMOHATEHBIN YHUBEPCUTET UMEHH anb-Papadw;
Hay4Ho-ncCce10BaTeIbCKIM HHCTHTYT HOBBIX TEXHOIOTUH H MATEPHATIOB
Pecnyonmka Kazaxcran, 050012, r. Anvatsr, yi.Kapacaii OaTsipa, 95a,

) AKCOPA (SUAEDA) TEKTI OCIMIIKTIH
KEWBIP MUKPOHYTPUEHTTEPTH CAJIBICTBIPMAJIBI CAPAIITAY

Annoramus. Kenripinrer makanama Amaranthaceae TykeMaacel, (Suaeda) axcopa TEKTI anThl ©CIMIIKTIH
KYPaMBIHIAFBI KCHOIp OHONOTHSUIBIK OEIICEHII MUKPOHY TPHCHTTEPIE, aTall alTKaHAA, aCKOPOWH KBIIKBIIBI, PETHHOI
JKOHE TOKO(CPOTIBIH CAHIBIK MOJIICPIHE CATBICTHIPMATIBI CAPAINTAY KYPTi3LITCH.

Byn xymsicta (Suaeda:) akcopa TeriHiH, ep Oeri OeiriHiH MBIHA TYPJIEPIHE 3EpPTTCY KAacayraH: Suaeda
acuminata, Suaeda microphylla, Suaedaaltissima, Suaedaspicata, Suaedavera, Suaedasplendens.

AxcopasslH Suaedaspicata, Suaedavera mypnepi Ucnanmsanan, Lliedia adimarsiHaH, Xa3ga >KUHATFAH. Al
aKcopaHsIH Suaeda acuminata, Suaeda microphylla, Suaedaaltissima, Suaedasplendens Typaepi AnmMatsl 0OIBICHL,
Ine ay naHbIHAH JAWBIHOATFAH.

3epTTey HOTIDKECIHIE OApIBIK aKCOpa 6CIMIIKTEPIHAC KETKUIKTI Menmepae Tokodeporn anbikranras (100r-1a
10-mMr-HaH 16-Mr-ra neiiin). AckopOWH KeIMNKbUIBIHBIH Mexmepi 100 r-ma  3,2-4,5 mr. Anm anrel 3epTTeircH
ecimaikre peruronabie 100 r.-xa 1,7-3,0 Mr. Memmepi 6enrini OoFaH.

Suaeda microphylla Terinin >xep 0eTi Oemirinae Tokogpepon 100r.-qa 16 Mr, an ackopOHH KbIIKeLIH! 100T.-12
4,5Mr. aHbIKTaTFaH. AKCOPAHBIH Suaeda acuminate TtypiHaelOOT.-ma 3,0 Mr peTHHOABIH KON MOTIICPAC Oapbl
Oenrim OomraH.

Tyiiin ce3nep:Suaeda, ackOPOMH KBIIIKBLIBL, PETHHOJI, TOKO(EepOo, skep Oeri OemiriniH, Amaranthaceae.
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CPABHHUTEJIbHBIA AHAJIN3 HEKOTOPBIX MUKPOHYTPUEHTOB PACTEHMI POJIA SUAEDA

AnHoTanust. B crathe mpencTaBieH CpPAaBHHUTEIBHBIH AHANMM3 COJACP)KAHHMS HEKOTOPHIX OHOJIOTHUCCKH
AKTHBHBIX MHUKPOHYTPHCHTOB, a HMMCHHO AaCKOPOMHOBOM KHCIIOTBL, PETHHOJA HW TOKOo(epoda B 6 ImecTu
MPSACTABUTEIHIX poaa Suaeda cemercTBa Amaranthaceae.

B manHOI padoTe H3y4AIOTCS MHKPOHYTPHCHTHI HAA3CMHBIX YaCTCHPACTCHUH pona Suaeda: Suaedaacuminata,
Suaeda microphylla, Suaedaaltissima, Suaedaspicata, Suaedavera, Suaedasplendens.

Bungst Suaedaspicata, Suaedavera 3arotosiacHsl B mpouHimm Lliedia, Ucnanwsa Buasr Suaeda acuminata,
Suaeda microphylla, Suaedaaltissima, Suaedasplendens B mniickoM patioHe, AIMaTHHCKOH 007IacTH

B pesyapraTe YCTAHOBJICHO, UTO BO BCCX H3YYACMBIX OOBCKTAX B HAHOONBIICM KOJIHYUCCTBE MPHCYTCTBYCT
Toko(epon (oT 10 mo 16 mr B 100T1).

KommiecTBo ackOpOMHOBOH KHCIOTHI BAPBHPYETCA B mpeaenax 3,2-4,5 mr B 100r. CoxepsxkaHue peTHHONIA B 6
H3yYaeMBIX BHIAX kojcomercsa ot 1,7 mo 3,0 mr B 100r.Hambospmiee coacpkaHuE TOKO()EPOIA YCTAHOBJICHO B
Ham3eMHOH vactu Suaeda microphylla - 16 Mr B 100r. ACKOPOMHOBAsA KHCIOTA TAKXKE B HAMOOJBIIEM KOIMYCCBE
BBIIBIICHA B HAA3eMHOMN vactu Suaeda microphylla- 4,5 mr 8 100r. Pernron B HanOoIbIIeM KOIHYECTBE OOHAPYKEH
B HAI3CMHOM YacTH BUAA Suaedaacuminate- 3,0 mr B 100r.

KmoueBnie ciioBa; Suaeda, ackoOpOHHOBAS KHCJIOTA, PSTHHO, TOKO(CPOIT, HAA3CMHAA YacTh, Amaranthaceae.
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