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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

KasakcmaH Pecrniybriukacbl Ynmmbik fbinibiM  akademusicel "KP ¥FA Xabapnapbl. Xumusi XoHe
mexHorsoausi cepusicbl” fblnbiMU XypHanbiHbiH Web of Science-miH xaHanaHfaH Hyckacel Emerging
Sources Citation Index-me uHOekcmeryee KabblndaHraHbiH xabapralobl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH opi the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday moaceneciH
kapacmbipyOda. Webof Science 3epmmeyuwinep, asmopnap, bacnawnbinap MeH MeKkeMmeriepee KOHmMeHm
mepeHOdiai MeH canacbiH ycbiHalbl. KP ¥FA Xabapnapbi. Xumusi XeHe mexHonoaus cepusicbl Emerging
Sources Citation Index-ke eHyi 6i30iH KoFamOacmbIK YWiH eH 63eKmi xoHe 6edendi XUuMusinbIK FblribiMOap
6olbiHWa KoHmMeHmke adarndbifbiMbI30bl 6irndipedi.

HAH PK coobwaem, ymo Hay4HblIl xypHan «Mseecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6blin
npuHsm Ons uHOekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uUHOeKcupoeaHUU Haxodumcs 8 cmaduu paccmompeHusi komnaHuel Clarivate
Analytics dnss danbHeliwezo npuHamus xypHasa e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kayecmeo u
enybuHy koHmeHma 0r1s1 uccriedosamernel, asmopos, usdamerned u y4ypexdeHuli. BknoyeHue Vseecmusi
HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawly rpusepxeHHocmb K Hauboree
akmyarnbHOMY U 8/USIMesIbHOMY KOHMEeHMY o XUMU4YecKUM Haykam 011 Hauleeo coobwecmaa.



ISSN 2224-5286 5.2019

bac pegakTophnl
X.F.1., mpod., KP ¥F'A akamemuri M.IK. JKypbiHOB

Pegaxnmus ankacsl

ArabexoB B.E. mpod., akagemuk (benopyc)
Boaxos C.B. npod., akanemuk (YkpanHa)
BoporsinueB M.A. npod., akagemuk (Peceir)
I'azaameB A.M. tipo., akagemuk (Kazakcran)
Eproxun E.E. npod., akanemuk (Kazakcran)
Kapmarambetona A.K. npod. (Kazakcran), 6ac pea. opsiHOacapsl
Kopobekona LK. npod., akanemux (KpipreicTan)
Hrkyaosa LI.C. npod. (Kasakcran)

ManTtamss A.A. mpod., akaaeMuK (ApMeHs)
Mpamues K./. mpod., akanemuk (Kazakcran)
Baemos A.b. nipod., akanemuk (Ka3akcran)
Bypkitoaes M.M. npod., akagemuk (Kazakcran)
Jixkycunoexon Y. K. nmpod. kopp.-mymieci (Kazakcran)
MoanaxmeroB M.3. mpod., akanemuk (Kazakcran)
Mamncypos 3.A. mpo¢. (Kazakcran)

Haypezoaes ML.K. mpod. (Kazakcran)

Pynux B. nmpod.,axagemux (Monmosa)

Paxumon K./I. npod. akanemuk (Kazakcran)
Crpeasnos E. npod. (benopyc)

Tomimon JI.T. pod., akanemuk (Kazakcran)
Tonepam U. ipod., akanemuk (Moigosa)
Xamukos JI.X. npod., akanemuk (ToxikcTan)
dap3anaueB B. npod., akagemuk (O3ipOaiixaH)

«KP ¥T A Xatapuaapbl. XuMHS 5K9He TeXHOJIOTHS CEPUSICHI».

ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

Menmikrenymi: «Kazakcran PecrnyOnukachblHBIH #YJTTBIK FBUIBIM aKaJeMHsChD» PecryOiauKaiblK KOFaMIbIK
Gipnecriri (AaMaThI K.)

Kazakcran pecnyOiMKachiHBIH MojieHHET IeH aknapaT MUHHCTPIITiIHIH AKNapar jXoHe MyparaT KOMHUTETIHJE
30.04.2010 . 6epinren Ne1089-2K mep3imaik 6acbuIbIM TipkeyiHe KOWBLITY Typaiibl KyaJlik

Mep3imzaimiri: XeisIHa 6 peT.
Tupaxsr: 300 gana.

Penaknusaaeig Mekemxkaiiel: 050010, Anmarsl K., IlleBuenko keour., 28, 219 6eo:m., 220, Ten.: 272-13-19, 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© Kazakcran PecriyOimkachIHBIH ¥ ITTHIK FBUTBIM akageMusicel, 2019

Tunorpadusnsig Mexerxkaiibl: «Apyna» XK, Anmars! K., Mypar6aesa keu., 75.



http://chemistry-technology.kz/index.php/en/arhiv

News of the Academy of sciences of the Republic of Kazakhstan

I'maBHBI U pegakToOp
I.X.H., mpod.,akagemuk HAH PK M. K. ’Kypunos

PCI[aKHI/IOHHaH KOJTJICTI MU

Ara6exoB B.E. mpod., akagemuk (berapycs)
Boaxos C.B. npod., akanemuk (YkpanHa)
BoporsinueB M.A. mpod., akagemuk (Poccust)
I'azaameB A.M. mipo., akamemuk (Kazaxcran)
Eproxun E.E. npod., akanemuk (Kazaxcran)
Kapmaramo6eroBa A.K. npod. (Kazaxcran), 3am. 1. pen.
Kopobexona LK. nipod., akanemux (Keiprecran)
Hrryaosa HI.C. mpod. (Kazaxcran)

ManTtamss A.A. mpod., akaaeMuK (ApMeHs)
Mpamues K./. mpod., akanemuk (Kazaxcran)
BaemoB A.b. ipod., akagemuk (Kazaxcran)
Bypkuroaes M.M. nipod., akanemuk (Kazaxcran)
Jixkycunoexon Y. K. nmpod., wi.-kopp. (Kazaxcran)
MyanaxmeroB M.3. mpod., akanemuk (Kazaxcran)
Mamncypos 3.A. npod. (Kazaxcran)

Haypezoaes ML.K. mpod. (Kazaxcran)

Pynux B. nmpod.,axagemux (Momnmosa)

Paxumos K./I. npod., akanemnk (Kazaxcran)
Crpeasnos E. npod. (benapycs)

Tamumon JI.T. pod., akanemuk (Kazaxcran)
Tonepam U. ipod., akanemuk (Moigosa)
Xamukos JI.X. npod., akanemuk (TamkukucTan)
dap3aaues B. npod., akanemuk (AzepoOaiikan)

«HM3BecTuss HAH PK. Cepusi XMMHM M T€XHOJOTHID).

ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

CobOctBennnk: PecrnyOnukaHckoe oOmiectBeHHOe oObenanHeHne «HamnmoHanmbHas akagemus Hayk PecnyOnuku
Kazaxctan» (1. Ammarsr)

CBUIETENIBCTBO O MMOCTAHOBKE Ha y4eT MEePHOJUYECKOro MevaTHOro u3ianus B Komurere MHGOpPMAILMK U apXUBOB
MunucrepcTBa KyapTypsl 1 HHpopmanun Pecrryonmku Kazaxcran Nel10893-2K, sernannoe 30.04.2010 .

IepronuunocTs: 6 pa3 B roa
Tupax: 300 sx3eMIuIApOB

Anpec penaknuu: 050010, r. Anmartsr, yi. lleBuenko, 28, kom. 219, 220, ten. 272-13-19, 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© HanuonanbsHas akanemus Hayk PecyOnukn Kaszaxcran, 2019

Anpec penakuuu: 050100, r. Anmatsl, yn. Kynaesa, 142,
WHetutyT opranndeckoro karanusa u aiekrpoxumuu M. J1. B. Cokonbckoro,
ka0. 310, ten. 291-62-80, dakc 291-57-22, e-mail:orgcat@nursat.kz

Anpec tunorpadpum: UWIT «ApyHa, r. AnMartsl, yi. Myparbaesa, 75



http://chemistry-technology.kz/index.php/en/arhiv

ISSN 2224-5286 5.2019

Editorinchief
doctor of chemistry, professor, academician of NAS RK M.Zh. Zhurinov

Editorial board:

Agabekov V.Ye. prof., academician (Belarus)

Volkov S.V. prof., academician (Ukraine)
Vorotyntsev ML.A. prof., academician (Russia)
Gazaliyev A.M. prof., academician (Kazakhstan)
Yergozhin Ye.Ye. prof., academician (Kazakhstan)
Zharmagambetova A.K. prof. (Kazakhstan), deputy editor in chief
Zhorobekova Sh.zZh. prof., academician ( Kyrgyzstan)
Itkulova Sh.S. prof. (Kazakhstan)

Mantashyan A.A. prof., academician (Armenia)
Praliyev K.D. prof., academician (Kazakhstan)
Bayeshov A.B. prof., academician (Kazakhstan)
Burkitbayev M.M. prof., academician (Kazakhstan)
Dzhusipbekov U.Zh. prof., corr. member (Kazakhstan)
Muldakhmetov M.Z. prof., academician (Kazakhstan)
Mansurov Z.A. prof. (Kazakhstan)

Nauryzbayev M.K. prof. (Kazakhstan)

Rudik V. prof., academician (Moldova)

Rakhimov K.D. prof., academician (Kazakhstan)
Streltsov Ye. prof. (Belarus)

Tashimov L.T. prof., academician (Kazakhstan)
Toderash I. prof., academician (Moldova)

Khalikov D.Kh. prof., academician (Tadjikistan)
Farzaliyev V. prof., academician (Azerbaijan)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of chemistry and technology.
ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)

The certificate of registration of a periodic printed publication in the Committee of Information and Archives of
the Ministry of Culture and Information of the Republic of Kazakhstan N 10893-2K, issued 30.04.2010

Periodicity: 6 times a year
Circulation: 300 copies

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© National Academy of Sciences of the Republic of Kazakhstan, 2019

Editorial address: Institute of Organic Catalysis and Electrochemistry named after D. V. Sokolsky
142, Kunayev str., of. 310, Almaty, 050100, tel. 291-62-80, fax 291-57-22,
e-mail: orgcat@nursat.kz

Address of printing house: ST "Aruna”, 75, Muratbayev str, Almaty

—— 5 —


http://chemistry-technology.kz/index.php/en/arhiv

News of the Academy of sciences of the Republic of Kazakhstan

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES CHEMISTRY AND TECHNOLOGY
ISSN 2224-5286 https://doi.org/10.32014/2019.2518-1491.58
Volume 5, Number 437 (2019), 88 — 91

UDC615.322:582.734.4:581.45

A.T. Takibayeval, I.V. Kulakov?, A.S. Kapbassoval,
D.M. Sydykova?, Zh.B. Rakhimberlinova®

!Karaganda State Technical University, Karaganda, Kazakhstan;
2Tyumen State University, Tyumen, Russia

OPTIMIZATION OF METHODS OF QUANTITATIVE DETERMINING
FLAVANOIDS IN KNOTWEED RAW MATERIAL

Abstract. The method of quantitative determination of flavonoids in the grass of the mountaineer avian is
developed. Improvement of the existing Pharmacopoeia technique for determining the total content of flavonoids in
the grass of the mountain bird is an urgent task, since the long procedure of extraction of raw materials of the bird
mountain and the maximum extract of flavonoids. The optimal conditions of the experiment were chosen. Parameter
optimization of pharmacopoeial methods is the reduction of time of the extraction of flavonoids (total extraction time
1.5 hours) with the introduction of the calculation formula of the correction factor for the incomplete extraction. The
content of flavonoids in the grass of the bird Highlander determined by Pharmacopoeia was 1.62 + 0.02%. The
content of the amount of flavonoids is normalized in the raw material at a level of not less than 0.5%. To determine
the metrological characteristics of the developed technique, 10 parallel definitions were carried out The relative error
of definition does not exceed 3,13 %.A rapid method for determination of flavonoids in poultry sold in buckets for 5
minutes in a variant of the extraction with 70% ethanol. The definition error does not exceed 3.13 %.

Keywords: flavonoids, quantification, UV-spectrophotometry, Herba Polygonum aviculare.

Introduction

Polygonum aviculare L (knotweed) possesses a wide range of biological activity. The drug from
knotweed is used to stop bleeding, inflammation of the urinary tract and stone binding in the kidney.
Knotweed is an annual herb of the buckwheat family. The root is rod-like, low- branched. Stems are 10-60
cm long, spread on the soil or ascending, often branched from the base. The leaves are from elliptical to
linear-lanceolate form, narrowed at the base in a short petiole, 1-4 cm long and 0.5-2 cm wide. The
flowers are located in the leaf axils 2-5. The perianth is deeply dissected, five-membered, green at the
bottom, white or pink at the top. The fruit is a triangular, black, occasionally chestnut nutlet. It flows and
fruits from May to late autumn, in Western Siberia from mid-June to September.

Flavonoids are a large class of natural compounds, the variety of which is mainly caused by the
structure of the aglycone (oxidation state of the three-carbon fragment, the position of the side phenyl
radical, the size of the heterocycle and other features), as well as the composition of the glycoside
fragment.

Physicalproperties. Flavonoids are crystalline substances with a specific melting point, odorless,
having a yellow color (flavones, flavonols), colorless (isoflavones, flavanones).

The group of flavonoids also includes anthocyanins (natural dyes of plants), which are colored
differently depending on the pH of the medium: in an acidic medium, they are red (salts of cations), in
alkaline blue (salts of anions) [1].

The grass of knotweed is included in the USSR State Pharmacopoeia XI edition and the European
Pharmacopoeia, the Pharmacopoeia of Kazakhstan. All the regulatory documents provide for
standardization of raw materials by the content of flavonoids. However, there is a difference in the
methods of quantifying these compounds in the given raw material. The domestic pharmacopoeia provides
for triple extraction of knotweed flavonoids (in the form of glycosides) with 70% alcohol (each extraction
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lasting 30 minutes), followed by adding aluminum chloride solution to the aliquot of the extract and
measuring the optical density of the solution at 410 nm after 20 minutes. For the calculations, the specific
absorption index of the avicularin complex with aluminum chloride at 410 nm is equal to 330. The total
content of flavonoids is normalized in raw materials at the level of at least 0.5%. The European
Pharmacopoeia uses a unified method. The essence of the method lies in the fact that a sample of the raw
material is subjected to acid hydrolysis in acetone, the obtained aglycones are extracted with ethyl acetate
and the optical density of the complex of aglycones with aluminum chloride in ethyl acetate — methanol —
acetic acid is measured. The content of flavonoids is calculated using the specific absorption rate of
hyperoside that is 500 under the conditions of determining. The content of flavonoids is normalized in raw
materials at the level of at least 0.3% [2].

The opportunities for improving the existing pharmacopoeial methodology of determining the total
content of flavonoids in the knotweed grass lie in the area of optimizing a rather long procedure of
flavonoid extraction (1.5 hours), when you can abandon the exhaustive extraction mode of the detected
substances and enter a correction factor for incomplete extraction into the calculation formula [3].

Experimental part

The parameter of optimization of the pharmacopoeial procedure is reducing the time of extraction of
flavonoids (the total extraction time is 1.5 hours) with introducing a correction factor for the
incompleteness of extraction into the calculation formula. The content of flavonoids in the knotweed grass
determined by the pharmacopoeial method was 1.62 + 0.02%.

The main parameter of optimization of the pharmacopoeial method for determining the content of
flavonoids in the knotweed grass is reducing the extraction time, alongside with such parameters as the
concentration of alcohol used for the extraction of flavonoids and the maximum absorption of the complex
of flavonoids with aluminum chloride was tested under the experimental conditions. The dependence of
the yield of flavonoids on the concentration of alcohol and the time of extraction was tested in
experiments with at least 4 repetitions. Since 70% ethyl alcohol is used in the pharmacopoeial procedure
for extraction, this concentration and extreme concentrations used for the extraction of flavonoids, i.e.
40% and 95%, were tested. The results are presented in Table 1 [4-5].

Table 1 -Dynamics of extracting flavonoids from the knotweed grass depending on the extraction time a
t different concentrations of alcohol (with the ratio of raw materials/extractant equal to 1:100), %

The yield of flavonoids, Alcohol Extraction time, min.

(% by weight of dry raw | concentration, (%) 5 10 15 30

materials)/(% of the total 40 1.32+0.03 81 1.33+0.03 82 1.37+0.02 85 1.50+0.05 93

amount in raw materials) 70 1.51+0.04 93 1.52+0.03 94 1.53+0.03 94 1.55+0.03 96
95 0.37+0.02 23 0.46+0.02 28 0.56+0.02 35 0.79+0.04 49

The results obtained indicate that 70% of the ethanol concentration is optimal in the studied range. In
this case, the bulk of flavonoids are removed by the solvent already within the first minutes of extraction,
and subsequently, few residues are extracted [6].

To check the maximum absorption of the products of the knotweed flavonoids reaction with
aluminum chloride, we recorded the electronic spectra of the extraction itself, the reaction products of
flavonoids with aluminum chloride against the background of 95% alcohol and against the extraction itself
(differential spectrum). The long-wavelength maximum of the differential spectrum was at the mark of
407 nm, which fits into the permissible deviation intervals (£ 5 nm), so all measurements were carried out
at the wavelength specified in the pharmacopoeial method, 410 nm. All of the above makes it possible to
offer an express method for determining flavonoids in the knotweed grass, when the bulk of these
compounds are extracted from raw materials within a relatively short period of time and instead of a long
exhaustive extraction of flavonoids remaining in the pile, a correction factor for extraction incompleteness
is entered into the calculation formula [7].

Results and discussion

Express-method of quantitative determining flavonoids in the knotweed grass. The analytical sample
of the raw material is crushed to the size of particles passing through the sieve with holes 1 mm in
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diameter. About 1 g (exact weight) of the crushed raw material is placed in a 250 ml thin flask, 100 ml of
70% alcohol are added, the flask is attached to the reflux condenser and heated in a boiling water bath
within 5 minutes after boiling the solvent. Then the flask is cooled to the room temperature under a stream
of cold water and filtered through a filter paper into a measuring cylinder with the capacity of 100 ml
(solution A). 4 ml of the A solution are placed in a 25 ml volumetric flask, 2 ml of a 2% solution of
aluminum chloride in 95% alcohol are added and the volume of the solution is brought to the mark with
95% alcohol; after 20 min. the optical density of the solution is measured on the spectrophotometer at the
wavelength of 410 nm in a cell with a layer thickness of 10 mm. The following solution is used as the
reference solution: 4 ml of the A solution are placed in a measuring flask with the capacity of 25 ml, 1
drop of diluted hydrochloric acid is added and the volume of the solution is adjusted to the mark with 95%
alcohol. The content of the total flavonoids in terms of avicularin and absolutely dry raw materials in
percent (X) is calculated by the formula:
D *V=*25%100*1.07
"~ 330%m*4* (100 — W)’

where D is the optical density of the test solution; 330 is the specific absorption coefficient of the complex
of avicularin with aluminum chloride at 410 nm; V is the volume of the A solution in the measuring
cylinder; m is the mass of raw material in grams; 1.07 is the correction factor for incomplete extraction of
flavonoids; W is the mass loss during the raw materials drying in percent.

To determine metrological characteristics of the developed methodology, 10 parallel determinations
were carried out (Table 2). The method error does not exceed 3.13%.

Table 2 —Metrological characteristics of the express-method of determining flavonoids in the knotweed grass

f X ? S P t (0.95; 9) Ax e, %
1.62 0.005055 0.0711 0.95 2.26 0.05 3.13

Thus, the express-method of determining flavonoids in the knotweed grass is implemented in the
variant of extraction with 70% ethyl alcohol within 5 minutes. The determination error does not exceed
3.13% [8].
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KBI3BLJI TACIIA INUKI3ATBIH/IA ®JIOBAHOU/ITAP/IbI
CAHJBIK AHBIKTAY 9JIICTEMECIH OHTAWJIAH/BIPY

Annoranus. Kp3bul Tacna meMirriHzieri (aBOHOMITAPABIH CaHABIK aHbIKTay daicremeci o3ipienai.Kp3pi1 Tacna
HIeMIIIIHACTT KOCHIHIBI KypaMbIHAAFbl (DITABOHOMATEPIl AHBIKTAYABIH Ka3ipri (apMakoIesuIblK oMICTEMECIH XKETUIIIpy
03eKTi MiHAeT Oonbll TaObUIAABLOWTKEHI KbI3bUI Taclma MHIMKI3aThl Y3aK IPOLENypanbl OSKCTPAKLUS >KOHE
(hITaBOHOMITEPMAKCUMYM TYPIE allbIHAIBL. DKCIIEPUMEHT JKYPTi3y[iH OHTAIbl IIApTTapbl anblHIbBL. DapMakomesJIbIK
OJliCTeMEHIH OHTaIaHIBIPY MapamMeTpi (IaBOHOMITAPABI IKCTPAKIHMAIAY YAKbITHIH (IKCTPAKIUSIHBIH Kbl YakbITHI 1,5
carar) ecentey (opMmyJachlHa SKCTPAKLUSIHBIH TOJBIK €MECTITiHE Ty3eTy KO3()(GUIHECHTIH SHri3yMeH KBICKapTy OOJIbBII
TabbuIaabl. dapMaKkonesuIbIK O/IICIICH aHBIKTAJFaH KYC Kplla meMinrnaieri ¢guaBoHouarapasiy memmrepi 1,62 £ 0,02%
Kypansl. DIaBOHOMATAP COMACBHIHBIH Kypambl MIHKi3aTTa Keminge 0,5% neHreilinge HopManaHaIpl. O3ipJeHTeH
OMiCTeMEHIH METPOJIOTHSUIBIK CHIaTTaMajapblH aHbIKTay ymriH 10 mapamnensai aHbIKTay KYPri3iiani. AHBIKTayAbIH
canpIcThIpMalsl Kateci 3,13 % acmaiinsl. KpI3put Tacna meminrinaeri GraBoHOUATapABI aHBIKTAyIbIH DKcpecc-aaici 70%
STHJI CIUPTIMEH AKCTPAKIIMS HYCKACBIH/IA 5 MUHYTTA iCKe achIpbliabl. AHBIKTay Kareci 3,13 % acnaiinsl.

Tyiiin ce3aep: ¢aaBoHOMATApP, CAHIBIK aHBIKTAY, Y K-criekTpooTOMETpHS, KBI3bLT TaCHaIeoi.

A.T. Takuobaesa’, U.B. Kynakos?, A.C. Kan6acopa', I.M.Chiabikosa’, XK.b. Paxuméepinnosa’
!KaparanmHcknii Tocy1apcTBEHHBII TEXHUUECKUH yHUBEpcuTeT, Kaparana, Kazaxcran
2TroMeHcKuit rocynapcTBeHHbIH yHUBepcuTeT, TroMeHs, Poccus

ONTUMM3AIIUA METOJANKHU KOJIMYECTBEHHOI'O OTIPEIEJIEHUS
®JIOBAHOHN OB B CBIPBE 'OPIIA ITUYBEI'O
AnHoTanus. PaspaboraHa MeToAMKa KOJIMYECTBEHHOTO oOmpenesieHHs (IaBOHOMIOB B TpaBe IopLa IMTHYBETO.
Y coBepiIeHCTBOBaHHE CYLIECTBYOIIEH (apMaKoNeiHOW METOAUKH OTIPEICICHUs] CYMMAapHOTO Co/iepKaHus ()JIaBOHOUIOB
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B TpaBe TopIa NTHYBETO SBIAETCS aKTyaldbHOH 3ajadell Tak KaK INPOJOIDKHTENBHAS MPOIEAypa 3KCTPAKIHU CBHIPbS
OTUYBEr0 ropua U MaKCUMyM Uu3Biedb (uaBoHOMAbL. I10100paHBl ONTUMANbHBIE YCIOBUS NPOBEJICHUS SKCIEPUMEHTA.
IMapamerpom onTuMmsanun (apMakoNeHHOW METOAWKH SBISETCS COKPAIICHHE BPEMEHH JKCTPaKIuK (raBOHOHIOB
(oOmmee BpeMst SKCTpakiuu 1,5 yaca) ¢ BBEJICGHUEM B pacueTHYIO (opMylly HOIPaBOYHOIo K03(h(hHLIUEHTa HA HEMOIHOTY
skcrpaknun. Cozmep:kanue (GpIaBOHOMIOB B TpaBe ropIia NTUYLETO, ONPEIeNeHHOe (hapMaKONEeHHBIM METOJOM, COCTABHIIO
1,62 + 0,02%. Cognepxanue cyMMbl (h1aBOHOUJIOB HOPMHUpYETCS B Chlpbe Ha ypoBHe He MeHee 0,5%. [l onpeneneHus
METPOJIOTHYECKUX XapaKTEPUCTHK pa3pa0OTaHHOW METOAMKH IpoBend 10 mapasmiesnbHbIX onpenencHuid. OTHOCHUTEIbHAS
ommbka onpeseneHus He mpessimaeT 3,13 %. Dkcnpecc-meTo] onpenencHus (IaBOHOUAOB B TpaBe Ioplia NTUYLETO
peanusyercs B BapuaHTe SKCTpakuuu 70% 3THIOBBIM CIUPTOM B TeueHUe 5 MUHYT. OmuOKa onpesiesIeHusl He NPEeBbIIaeT
3,13 %.

KiroueBble cioBa: (uiaBOHOUIBI, KOJIMYECTBEHHOE ompezaeneHue, Y — cnexrpodoroMeTpus, TpaBa TIopla
HTHUYBETO.
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