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Bac penaxrop:
ZKYPBIHOB Mypar ’KypbIHYJIbI, XUMHS FBUIBIMIAPBIHEIH JOKTOPSL, podeccop, KP ¥FA akanemuri,
Kazakcran PecryOnmukacel ¥ ITTHIK FBUTBIM akaieMusichiHbIH npe3ueHTi, AK «J1.B. Cokonbckuii aTbIHIaFbI
OTBIH, KaTaJIH3 )KOHE dJICKTPOXMMUS HHCTUTYTHIHBIHY 0ac qupektopsl (Anmarsl, Kasakcran) H = 4

Penaxkmus aakachl:

OJJEKEHOB Cepra3bl MbIHxkacapyJibl (0ac pegakTOpIbIH OpbIHOACAPHI), XMMUS FHUIBIMAAPBIHBIH
JoKTopsI, mpodeccop, KP ¥FA akagemuri, « Dutoxumunsy XaablKapaiblK FHUTBIMH-OHIIPICTIK XOITUHTTHIH
mupekropsl (Kaparannsl, Kazakcran) H = 11

AI'ABEKOB Buaamumup EnoxoBuu (6ac pemaxtopiablH OpbIHOAcapbl), XUMHS FBUIBIMAAPBIHBIH
JokTopsbl, npodeccop, berapycs YFA akanemuri, Kana marepuaniap XuMUsICbl HHCTUTY TBIHBIH KYPMETTI
JupekTopsl (Munck, berapycs) H =13

CTPHAJ Mupocaas, npodeccop, Uexust FbUIBIM aKaJeMHUACHIHBIH ODKCHEPHUMEHTTIK OOTaHHKa
MHCTUTYTBIHBIH 3epTXaHa MeHrepyurici (Onomoyn, Yexust) H = 66

BYPKITBAEB Myxam6eTKaJu, XUMUsI FEUTBIMAAPBIHEIH JOKTOPEL, podeccop, KP ¥FA axanemuri,
on-Dapadu areigarsl Kaz¥Y Y-npiy 6ipianm npopexropsl (Anmarsl, Kazakcran) H =11

XOXMAHH J[Ixymut, Ceren ynuBepcuteriniy ®Papmauesruxa ¢daxysnpreTiHin Papmakornosus
KadeapachHEIH MeHrepymrici, JKapaTbuibicTaHy FBUIBIMIAPBIHBIH TOHAPAIIK OPTAIBIFBIHBIH JAUPEKTOPEI
(Ceren, Benrpus) H =38

POCC Camup, PhD goxropbl, Muccucunu yHUBEpCHTETIHIH OCIMIIK OHIMICPIH FBUIBIMU 3€PTTEY
YITTHIK opTansirbel, @apmanust MekTebinin npodeccopst (Oxcdopa, AKII) H =35

XYTOPSIHCKUM Buranmii, punocodus mokropst (PhD, (apmanerr), Pequnr yHHBepCHTETIHIH
npodeccopsr (Penunr, Aurus) H = 40

TEJTAEB Barnar Bypxan6aiiyibl, TeXHHKa FRUIBIMIAPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
KoppecnionaeHT-mymeci, Kazakcran PecnyOmukacer WHaycTpust koHe HWH(PPAKYPBUIBIMIABIK —JaMy
munUcTpiiri (Anmarsl, Kasakcran) H =13

DAPYK Acana Jlap, Xamnap ans-Mamxnaa [IsFsic MeuniHa KoJulepKiHiH Ipodeccopsl, Xamaap
yauBepcureTiHig Lsirpic Mmequimnaa ¢akynereti (Kapaun, [Tokxicran) H =21

®DA3BIJIOB Cepik IpaxmMeTy.ibl, XUMHS FBUIBIMIAPBIHBIH JOKTOPBL, ipodeccop, KP ¥FA akanemuri,
OpraHuKajiblK CHHTE3 XKOHE KOMIp XHUMUSICHl HHCTUTYTHI JUPEKTOPBIHBIH FBUIBIMH JKYMBICTAp JKOHIHIET1
opsiabacaps! (Kaparannsl, Kazakcran) H=6

KOPOBEKOBA Illapuna 7Kopo0eKKbI3bl, XHMHsS FHUIBIMIAPBIHBIH JOKTOPBI, mpodeccop,
Kepreiscran ¥FA akagemuri, KP ¥FA Xwumust xoHe XUMMSUIBIK TeXHOJOTHS HMHCTHTYTHI (Bimikek,
Keipreizcran) H =4

XAJIMKOB [:xypadaii XaJuKoBHY, XUMUS FRUIBIMIAPBIHBIH JTOKTOPBL, podeccop, Taxikeran FA
axanemuri, B.M. Huxurun areranarst Xumust nHCTUTYTHI ([lymante, Toxikcran) H =6

DAP3AJIUEB Barug Merkuaoribl, XMMUs FBUIBIMAAPBIHBIH TOKTOPEL, Ipodeccop, ¥FA akagemuri
(Baky, O3ipoaiixan) H=13

TFAPEJIMK Xempaa, ¢umocodus nokropsr (PhD, xumus), Xanplkapalblk Ta3za jKOHE KOJIIaHOAIBI
XVMWUS OJJaFbIHBIH XVMUS KOHE KOopIllaraH opTa OemnimiHiH mpe3uneHTi (Jlornon, Aarmms) H = 15
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I'naBHbII penrakTop:
KYPUHOB Mypar KypuHoBHY, TOKTOp XMMHUYECKHX HayK, npodeccop, akagemuk HAH PK,
npe3uaeHT HarmonansHol akagemun Hayk Pecry6mmku Kazaxcran, renepansusiii fupexrop AO «HCTHTYT
TOIUIMBA, KaTanu3a u anekTpoxumun uM. /1.B. Cokonbckoro» (Anmarel, Kazaxcran) H =4

Penaxkuuonnas xosuierus:

AJJEKEHOB Cepra3pl MbIH:kacapoBH4 (3aMECTHUTENb INIABHOTO PEJAKTOPA), JOKTOP XUMHUUECKUX
HayK, podeccop, akagemuk HAH PK, nupektop MexayHapoHOro Hay4HO-IPOU3BOCTBEHHOTO XOJIANHTA
«Dutoxumusi» (Kaparanna, Kazaxcran) H =11

AI'ABEKOB B aagumup EHokoBHMY (3aMecTHTENb TJIABHOTO PENAKTOpa), IOKTOP XUMHUYECKHX
Hayk, mpodeccop, akanemuk HAH Benapycu, mouerHslit aupextop MHCTUTYTa XMMHH HOBBIX MaTepHaoB
(Munck, benapycs) H= 13

CTPHA/I Mupocaas, npodeccop, 3aBenyromuii 1abopatopueli HHCTUTYyTa DKCIEPUMEHTAIBHON
6otanuku Yemickoii akaaemun Hayk (Onomoyt, Yexust) H = 66

BYPKUTBAEB Myxam0eTKkaan, JTOKTOp XMMHYECKHX HayK, mpogeccop, akagemuk HAH PK,
[lepgsrit mpopextop KasHY umenn anp-dapadu (Anmarsl, Kazaxcran) H =11

XOXMAHH [xynuT, 3aBenyromnii kapenpoit ®apmaxornozun dapmareBrHiyeckoro (akymbrera
Vausepcurera Cerena, aupekTop MeXIUCIUINIMHAPHOTO IIEHTpa ecTecTBeHHBIX Hayk (Ceren, Benrpms)
H=38

POCC Cammup, nokrop PhD, mpodeccop IIkomsr dapmanuyi HAIMOHAIBLHOTO IEHTPa HAYYHBIX
HCCIICJOBAaHUH PACTHTENBHBIX MPOAYKTOB YHUBepcuTeTa Muccucunu (Oxcdopa, CIIA) H = 35

XYTOPSIHCKUM Butammii, noxrop ¢unocodun (Ph.D, dapmanesr), mpodeccop Yuusepcurera
Penunra (Pepunr, Aurus) H = 40

TEJIBTAEB Baraar Bypxan6aiiyJibl, JOKTOp TEXHHYECCKHX HayK, Ipodeccop, WieH-KOPPECIIOHACHT
HAH PK, MunucrepcrBo Uunycrpuu u uabpactpykTypHoro pa3sutus Pecrnyonuku Kasaxcran (Anamarsl,
Kazaxcran) H=13

DAPYK Acana [lap, mpodeccop komtemka Bocrounodt memummuel Xampaapia ans-Makuza,
¢axynsreT BocTouHoit MenuuuHb! yHuBepeuteta Xamaapaa (Kapauu, [Takucran) H =21

®DA3BIJIOB Cepuk /IpaxmeToBUY, TOKTOp XHMHUYECKHX Hayk, mpodeccop, akagemuk HAH PK,
3aMeCTHTENb JUPEKTOpa 1o HaywIHo# pabote VHCcTHTYTA OpraHmdeckoro cuHTe3a U yrexumun (Kaparanna,
Kazaxcran) H=6

KOPOBEKOBA Ilapumna Kopo0exoBHa, TOKTOp XMMHYECKUX HayK, podeccop, akanemuk HAH
Keipreserana, MactutyT Xumun u xumuaeckoit texnonorud HAH KP (bumkek, Keiprezeran) H = 4

XAJIMKOB [Ixypa6aii XaJaumkoBH4Y, IOKTOp XHMHYECKHX HayK, mpodeccop, axkazemuk AH
Tamxukucrana, Vuctutyt xumun nmenn B.W. Hukutuna AH PT (dynran6e, Tamxukucran) H = 6

DAP3AJIMEB Barug Memkua orisl, JOKTOp XHMHYECKHX HaykK, npodeccop, akanemunk HAHA
(baky, Aszepbaitmxan) H=13
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© M.B. Akhtayeva'", G.E. Azimbayeva!, J.S. MukataevaZ, 2023
'Kazakh National Women's Teacher Training University, Almaty, Kazakhstan;
2Abai Kazakh National Pedagogical University, Almaty, Kazakhstan.
E-mail: marzhanaktaeva90@gmail.com

STUDY OF CARATINOID, FLAVONOID, POLYPHENOL COMPOUNDS
OF DICOTYLEDONOUS NETTLE (URTICA DIOCA L.)

Abstract. The article is dedicated to the study of chemical composition of
dicotyledonous nettle (Urtica dioca L.), which belongs to genus Asteraceae, grows in
the Medeu mountainous region of Kazakhstan and to optimize the efficient isolation
of biologically active compounds and to analyze them. In addition, the qualitative
composition and quantitative content of dicotyledonous nettle’s (Urtica dioca L.)
bioactive compounds (BAC) is shown. In particular, pectin, phenolic acids, tannins,
anthocyanins, flavonoids and polyphenols are found and quantified in the composition
of domestic medicinal raw nettles. In general, a simple physicochemical method for the
separation of flavonoids and carotenoids belonging to the group BAC is proposed. As a
result of the study, from the leaves and stems of the nettle a compound belonging to the
P-vitamin group C H, O, and from the leaves a compound belonging to the carotenoid
group C H, O, were isolated.

Keywords: Urtica dioca L., dicotyledonous nettle, flavonoids, carotenoids, tannins,
phenolic acids, IR, BAC

© ML.B. AxtaeBa'’, I.E. Azsum6aena!, )K.C. Myxkaraesa?, 2023
'Kazaxckwit ¥nrreik Keaap [legarorukansik YausepcureTi, AnMarsl, Kaszaxcran;
2AGaii arpiaarsl Kazak ¥urreik [leqarorukansik YauBepcuteti, Anmarel, Kazaxcras.
E-mail: marzhanaktaeva90@gmail.com

EKIYWJII KAJTAKAY (URTICA DIOCA L.) KYPAMBIHIAFBI
MOJUPEHOJIbI KOCBIIBICTAPABI, ®JTABOHOU/ITAPIDI,
KAPOTUHOUATAPIBI 3EPTTEY

AHHoOTamusa. Makana jKekelnereH OWOJIOTHSUIBIK OCJICEHAl 3arTaplblH THIMZIL
TapallyblH OHTalIaHABIpy MakcareiHaa KazakctanHblH Mezey Tay aylqaHbIHIA ©CETIiH
KYpAemni TyJmep TYKbIMIAchblHA >KaTaThlH eKiyimi kKamakaipeH (Urtica dioca L.)
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XUMHUSUTBIK KYPaMBIH 3epTTeyre apHairaH. OcimuikriH (Urtica dioca L.) canaiblk xxoHE
CaHJIBIK KYpaMbl KOPCETUITCH. ATal aiTKaH/a, SKiyili KaJlakail eCiMIITiHIH OTaH]IbIK
JIOPLTIK MIMKI3aThIHAA TEKTHH, (DEHON KBIMIKBUIAAPBI, WIETINI 3aTTap, aHTOIHAHJEP,
¢naBoHouaTap *oHe nmonudenonnap Tadsuinel. BB3 ToOBIHA KaTaThIH QraaBoHOUATAD
MEH KapOTHHOWITApbl aNyAbIH KapamaibiM (U3UKa-XUMUSIIBIK OJIiCI YCHIHBUIIBI.
3epTTey HOTIDKECIHIE Kajlakail eCIMAIriHIH »KambIparbl MeH cabarbiHaH P mopymeni
TOOBIHA KaTaTbiH C sH,,0, xoHe Kanakaii OCIMJIITIHIH KalbIpaFblHAaH KapaTUHOM]T
T0OBIHA *xKaTapl C, sH,,0, KocbuibIcTaphI OoITIHIN alIbIHIbL.

Tyiiin ce3nep: Urtica dioca L., kanakaii eki>kakThl, (pr1aBaHOU I, KAPATUHOW]T, UIICTIIIT
3artap, heHon kpukerinapsl, UK, 6b3

© ML.B. AxtaeBal’, I.E. Azum6aena!, ’K.C. MyxkaraeBa?, 2023
'Kazaxckuit Hanmonanbusiii XKenckuii [Tegarorndeckuii YHUBEPCHTET,
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?Kazaxckuit Harnonansueiit [leqarorndeckuii YHUBEpCUTET UMeHH Abast,
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UCCJIEJOBAHUE MOJIA®EHOJIbHBIX COEJJUHEHU,
®JIABOHOM]IOB, KAPOTHHOWIOB KPAIIMBBI IBYIOMHOM
(URTICA DIOCA L.)

Annoranmus. CraThsi MOCBAILICHA HW3YUYCHUIO XHMHUYECKOTO COCTaBa KpPalMBBI
neynomHuoilt (Urtica dioca L.), pacTeHHs, OTHOCSIIErOCS K POy CJIOXKHBIX I[BETKOB,
npowuspacraromiero B MeaeyckoM ropaom paiione Kazaxcrana, ¢ neiapio ONTUMUA3AIIT
3¢ (EeKTUBHOTO pachpeieieHs] OTACIbHBIX OHOJOTMYSCKA AaKTHBHBIX BEIIECTB.
VYka3aH KaueCTBEHHBIH M KOJUYECTBEHHBIM cocraB pacrenus (Urtica dioca L.). B
YaCTHOCTH, B OT€UECTBEHHOM JICKAPCTBEHHOM CBHIPHE JIBYIOMHOTO PACTEHUS KPAITUBbI
oOHaApyKEHBI U 3alMCaHbl MEKTUHOBHIC BEIICCTBA, ()CHOIBHBIC KUCIOTHI, yOUITbHEIC
BEIICCTBA, aHTONMAHBI, (praBoHOMIEI U TonudeHonsl. [Ipennoxen npocroit Gpusnko-
XUMHUYCCKHI METOJ] TIOMY4YeHHs (IABOHOUJIOB M KApOTUHOWJIOB, IPUHAJICIKAIIIX
k rpymmne BAB. B pe3ynbrare uccieqoBaHus W3 JINCTA U CTEONS PaCTEHUS KParMBbI
BBIJEJICHBI COCIUHCHUS C1 5H1 007, OTHOCSAIIMECS K P-BUTaMUHHON TpyIIme, u C1 5H1 002,
OTHOCAIIMECS K KApaTUHOUIHOHN TPYIINE, U3 JIUCTA PACTCHUS KPAIIKBHI.

KiroueBslie ciioBa: (Urtica dioca L.), kpanuBa IByJOMHas1, (pJIaBaHOW], KAPATHHOM],
IyOWIIbHBIC BelecTBa, (heHoIbHBIE KUcoThl, UK, BAB

Introduction.

Currently, one of the key tasks of pharmaceutical science in the Republic of
Kazakhstan is the development and introduction of import-substituting drugs, including
medicines from plant raw materials. The Republic of Kazakhstan is rich with safe and
affordable domestic raw materials, large reserves of herbs used in traditional medicine
for centuries.
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However, not all species of medicinal herbs, including the genus Asterdceae, are
used in official medicine. Therefore, it is necessary to conduct a comprehensive study
on the development and standardization of medicines based on medicinal raw materials
under the initiative "Modern technologies and production of medicines".

In this regard, dicotyledonous nettle (Urtica dioca L.) is of particular interest as a
raw material for medicines. Its demand is due to the high content of biologically active
compounds such as phenolic acids, anthocyanins, flavonoids, polyphenols.

Dicotyledonous nettle (Urtica dioca L.) is a genus of the nettle family. There are 45
representatives of nettles on the planet, including 850 species. There are more than 40
species in temperate and tropical regions, and 3 species in Kazakhstan. It grows in the
garden, woods, in shady, moist places along the road [4-5].

Biologically active compounds are one of nature's most valuable compounds derived
from plants, which are obtained naturally and synthetically from plants. Nowadays
it is important to get medicines from plants. This is due to the fact that medicines
derived from environmentally safe raw materials, biologically active compounds are
widely used in special natural foods, pharmaceuticals, medicine, household chemicals,
agriculture. Biologically active compounds are substances obtained in different ways,
which are potential sources of drugs that restore the pathologically altered functions
of animals and humans [7]. M. Goryaev, L. Klyshev, M. Kukenov, T. Chumbalov and
other scientists have studied a number of medicinal plants of Kazakhstan and obtained
biologically active compounds from them.

Polyphenols are polyhydric phenols and their derivatives. Polyphenols prevent the
process of photosynthesis, growth, asthma and various infectious diseases [8].

Today, about six thousand polyphenols have been isolated from plants. Polyphenols
are found not only in useful plants, but also in vegetables and fruits as well. In addition
to 1 g of antioxidant components, the human organism gets a number of vitamins,
including about 100 mg of B-carotene, vitamins C and E per day. Polyphenols play an
important role in the biological, metabolic processes in the plant Kingdom. In plants
tannins (floroglucin, pyrogallol, etc.) in the form of glucosides and essential oils are
widely spread. Polyphenols are found in many foods. The products formed during their
oxidation (for example, quinone) give food a delicious aroma and aromatic structure.
Industrial polyphenols include catecholeamine and some hormones and mediators
(adrenaline and noradrenaline) [8-10].

Polyphenols are divided into three types: tannins, lignins and flavonoids. The
latter type of polyphenols is widespread and 10 types, composition and structure have
been identified. These are: flavonoids, flavonols, flavonones, catechins, isoflavanoids,
proanthocyanidine and anthocyanidine.

Polyphenols prevent aging by protecting human skin from sunlight, ozone and other
toxins and. Studies by Canadian scientists have shown that polyphenols are found
in red wine and are important in the treatment of red gums diseases. Polyphenols in
grapes characterize antioxidant, antimutagenic, antibacterial activity of p-vitamins.
Polyphenols in the blood vessels, improve blood circulation. Serves as a fundamental
element that supports skin tissue. Therefore, doctors warn that excessive consumption
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of alcohol can have a negative effect on the organism. In addition, excessive use of
polyphenols causes kidney and liver disease [9-13].

Flavonoids are phenolic compounds. Most flavonoids form groups of pigments
that give color to different parts of plants and combine in different amounts, giving
a magical color to plant life. Others are the founders of flexible things. Flavonoids
(lat. Flavo-yellow) are found in many medicinal plants and even in ordinary tea, and
they are capable of antiseptic effect and PP-vitamin activity. They carry many powerful
antioxidants (substances that counteract the oxidation of body tissues and body fluids,
as well as substances that stop the aging of the organism and cells and form metabolic
processes), the well-known vitamins E and C. Flavonoids retain their beneficial
properties even after drying and extracting the plant. These substances are used in the
preparation of antiseptics, dyes in the pharmaceutical industry. Flavonoids are used
for therapeutic purposes in cleansing the bile ducts, expectoration, heart disease and
cleansing the human body of radioactive substances. Their ability to suppress cancer is
also being studied [5-17].

The purpose of the study: to determine the physicochemical composition and
quantitative content of polyphenolic compounds, flavonoids, carotenoids in medicinal
plant dicotyledonous nettle (Urtica dioca L.) growing wild in Kazakhstan.

Practical part

The object of the study was a wild-growing dicotyledonous nettle harvested in April-
May 2018 and September-October 2019 in the Medeu mountainous area of Almaty.

Hydrogen index of aqueous, alcoholic solutions of dicotyledonous nettle (leaves,
stems, roots) was determined by pH-meter "I-160 MI", refractive index by refractometer
IRF-454B, density was determined by pycnometric method.

Moisture and ash content of dicotyledonous nettle by gravimetric method, acidity,
ascorbic acid, pectin, tannins by titrimetric method, protein by Kjeldahl method, fiber
by weight method according to A.E. Ermakov's modification, crude oil content in
Soxhlet extractor, amount of disaccharides, monosaccharides, polyphenols, flavonoids,
anthocyanins were determined on a photocalorimeter KFK-2.

Polyphenol compounds were extracted with water to separate from plant raw
materials due to their high hydrophilic properties, the extract was washed with water by
adsorption on activated carbon to remove lipophilic resins. Separation of the purified
fraction was carried out by silica gel, cellulose column chromatography.

During the scientific data discussion, the simplest method of BAC isolation on the
basis of the next scheme was used.

The raw material was extracted with 95% ethanol. To neutralize the organic acids,
the solution was heated by adding sodium bicarbonate (10: 1). Distilled water was
used as standard solution. After extraction, the raw material was filtered, the alcohol-
water residue of the extract was pumped out and the filtrate was dried. The filtrate
was dissolved in chloroform. The aqueous solution was treated 7-8 times in a filter
funnel until an alcohol-water precipitate of the same amount of chloroform was formed.
Further evaporation of chloroform (chloroform fraction) was carried. The residue from
the extraction was heated in a water bath until the chloroform was removed, dried and
treated with ethyl acetate [7-9].
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The plant was extracted with pure alcohol to separate flavonoids. After evaporation
of the obtained alcohol extract, hot water was poured into the residue and after cooling,
non-polar compounds (chlorophyll, oils, essential oils, etc.) were removed from the
aqueous phase with chloroform. From the aqueous phase, flavonoids were isolated
alternately with ethyl acetate and butanol. Column chromatography was used to separate
the components in each fraction. Silica gel and cellulose were obtained as sorbents. A
specific method was used to isolate individual flavonoids. Extraction was carried out
with hot water to separate the rutin from the bud. After cooling, rutin precipitated from
the solution. It was filtered and recrystallized to alcohol [14,18].

The raw material for carotenoid separation was processed and extracted in acetone.
The extract was divided into two parts, each of which was processed with 200 ml of
petroleum ether. In order to eliminate xanthophyll, the petroleum ether was purified
from ethanol and acetone by washing with 80% ethanol, water several times. Then
comes the finely ground chlorophyll. Then anhydrous sodium sulfate was then filtered
through 50 g of talc. Carotene crystallized when the filtrate was evaporated at 40°C and
the fatty part was treated with absolute alcohol.

Results and discussion

Table 1. Physical properties of nettle

Raw pH n(refractive index) p, g/cm’

material | in ethanol,% i n | ethanol,% in ethanol, %

name water (40 |70 |90 |water |40 70 90 water |40 70 90
leaves 8,544 16,07 | 6,51 | 6,06 |1,3310 | 1,3515 |1,3600 | 1,3580|1,0022 | 0,9635 |0,9587 | 0,8589
stems 7,6 6,08 | 6,47 | 5,65 |1,3320|1,3510|1,3590 | 1,3536 | 1,0036 | 0,9042 | 0,8913 | 0,8909
roots 5,7 59 |57 [8,54 11,3320 1,355 |1,36 1,33 1,2507 10,9612 | 0,8973 | 0,8470

According to Table 1, the pH of alcoholic solutions of dicotyledonous nettle (leaves,
stems, roots) is weakly acidic, and the pH of aqueous solutions is close to neutral. The
density of the solution in water is higher than the density of the solution in alcohol.

Table 2. Chemical composition of nettle

Raw material name Leaf Stems Roots

Humidity, % 6,5 4,5 6,5

Ashes, % 0,877 0,9 0,96

Extractivity, % 4,1 3,7 3,9

Pectin substances, % Water soluble 3,5 1,3 0,58

Insoluble in water 3,7 1,4 0,6

Phenolic acids, % Gallic acid 5,5 1,9 1,8

Caffeic acid 5,2 2,01 1,7

Wnerim Condensed 4,5 2,15 0,37
3arrap, % Hydrolyzed 4,45 2.9 0,36
Acidity, % 0,399 0,227 0,30

Anthocyanins, % 0,2 0,04 0,07

Flavonoids, % 2,5 1,05 0,75

Polyphenols, % 2,970 3,1003 2,40
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Extraction was carried out in water and 80% ethanol for 2 hours. The extractivity of
nettle leaves is 1.1 times higher than the stem.

Pectins are 3.5 times higher in the leaves than in the stems, and water-insoluble
pectins are 4.1 times higher in the leaves than in the stems. The content of phenolic
acids, gallic acid in the leaves is 3.3 times higher than in the stems, and the content of
caffeic acid in the leaves is 2.3 times higher than in the stems. And the roots are high in
pectin and polyphenols.

Tannin substances are natural phenolic compounds with different molecular weights.
The study results show that the amount of tannins in the leaves is 2 times higher than in
the stems, and the amount of tannins in the roots is less.

Organic acids are 2 times more in the leaves than in the stems. Compared to the
leaves and roots, the content of organic acids in the leaves is 1.6 times higher.

The amount of anthocyanins in the leaves is 4.1 times higher than in the stems and
leaves. The content of flavonoids is 2 times lower, and in the roots is 2.5 times lower
than in the leaves, the content of polyphenols is similar.

Table 3. Microanalytic index of polyphenols separated from nettle leaves

Nettle Output, % | Melting point, Calculated, % Molecular formula Found, %
°C C H C H
Leaves 8 179° 59,55 33 C,H 0, 58,65 3,7
[
- -
. (:L_] { o
™
(quartzetin)

The formula of polyphenols isolated from the leaves and stems of nettle is C ;H, O,
. It is a compound belonging to the group of P-vitamins. Melting point 179°C.

According to scientific data, polyphenols are found at 3400-3450 cm™ IR spectrum
of polyphenols isolated from nettle leaves. The peaks were 3500 cm™ for O-H group,
3000 cm™ for CH, group, 1540 cm for C-C group, 1384 cm'1 for C-O group. That is,
the structure of the released polyphenols corresponds to the literature [10,21].

HIukizar 0% |Zn% |Al% |Si P S Ca Mg K Na |Ba%
% % % | % % | % %

KOCYIJII KAJIA- 48,73 16,80 [1.43 |6.97 |2.31 |2 22 2,65 19.81 0.01

KAMABIH, scanvipaze

KOCYIJII KAJIA- 47,13 16,31 [3.50 |2.59 |2.17 |1.53 |22.16 |0,21 [15.83|0.21|0.01

KAMJIBIH, cabasbl
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Fig. 1 - IR spectrum of polyphenols isolated from nettle leaves

Table 4. Elemental analysis of flavonoids separated from nettle leaves

Nettle |Output, % | Melting point, °C | Calculated, % | Molecular formula Found, %
C H C
Leaves 8 192° 81 42 C,H,0, 80,2 4
(phenyl)
el A
i i
o - ! _.-" '
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Fig. 2 - IR spectrum of flavonoids obtained from nettle leaves

Formula of flavonoids isolated from nettle leaves: C H, O,. It is an unsaturated
vitamin belonging to the carotenoid group. Melting pomt — 192°C. The frequency of
oscillations of the IR spectrum 2900 cm™! indicates the valence oscillations of the group
C-H, 1600 cm™ - the relationship between C = C-, 1300 cm™ C-O. The oscillation

frequency of 570 cm! corresponds to the methyl group [21].

Table 5. Elemental analysis of carotene

Nettle Output, % | Melting point, Calculated, % Molecular formula Found, %
°C C H C H
Leaves 9 183° 89,55 10,44 C,,Hs, 83,10 | 6,76
(B-carotene)
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Fig. 3 - IR spectrum of carotene isolated from nettle leaves

The formula for carotene extracted from the leaves of the nettle plant is C, H56. It
is an unsaturated vitamin belonging to the group of carotenoids. Melting point 183°C.
Melting point was determined on an electronic heater "Boetius". If the IR spectrum
corresponds at 3632 cm-! to O-H group, the frequency of oscillations 3012 indicates the
valence oscillations of H-N group, 1540 cm-1-the relationship between C = C- and the
frequency of oscillations 1384 cm™'-C-O linkage. In addition, the oscillation frequency
of 618 cm! corresponds to the methyl group.

Conclusion

Biologically active compunds were isolated from the nettle, the composition and
structure of which were identified by modern physicochemical methods.

In the future, nettle will be used in the production of domestic phytopreparations,
effective medicines.
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