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DETERMINATION OF THE PHYTOCHEMICAL COMPOSITION OF THE LEAVES
OF ASIATIC BURDOCK (AGRIMONIA ASIATICA JUZ)

Abstract. The flora of Kazakhstan is characterized by the richest gene pool and unique reserves of useful
plants. The availability of large reserves of economically valuable plants in Kazakhstan makes them promising
for industrial use. First of all, wild species with crude properties, a significant part of which is promising for
studies of the chemical composition and biological activity of metabolites. As biologically active substances,
they have the ability of science-intensive and competitive products with high demand in the world market
According to scientists, about 1.5 thousand species of crude plants grow in our country, about 40 of them have
reserves used as medicinal raw materials.

At present, the greatest attention of botanists and doctors began to attract attention - Asiatic burdock
(Agrimonia asiatica Juz). Since, there is a fairlylarge amount of biological active substances that have
antimicrobial and anti-inflammatory effects in the composition of the Asiatic burdock. Today, despite the
intensive development of chemicals types, herbal medicine is widespread. Thus, the study of the chemical
composition and pharmacological activity of the Asiatic burdock (Agrimonia asiatica Juz.), as well as the
development of quality indicators for medicinal raw materials is an urgent problem.

When studying crude plant raw materials, the section “Numerical indicators” is necessarily provided,
which includes quality indicators and their standards, such as: moisture, total ash and ash, insoluble in a 10%
solution of hydrochloric acid, impurities (organic, mineral and others).

This article presents the study results of some numerical quality indicators (moisture; total ash; ash
insoluble in a 10% solution of hydrochloric acid; grinding of raw materials) of the plant Asiatic burdock
(Agrimonia asiatica Juz). The content of extractives has been determined. The obtained numerical indicators
make it possible to establish the quality of crude plant raw materials and will be used to obtain extraction
preparations based on the Asian burdock, as well as to determine the acute toxicity and specific activity of
the extracts.

Key words: Asiatic burdock, Agrimonia asiatica Juz, moisture, ash, extractives.

Introduction. Every year, more and more interest grows in anti-inflammatory drugs,whichtraditionally
lead the market for drugs after antibiotics and drugs used to treat cardiovascular diseases. Antiphlogisticsare
increasingly preferred based on medicinal plants, and this is due to the fact that herbal drugs have a number
of significant advantages and benefits. Therefore, the search for new effective non-toxic preparations based
on plant raw materials is very relevant [1,2].

The presence of large reserves of economically valuable plants in Kazakhstan makes them promising for
industrial use [3,4].

The flora of Kazakhstan is characterized by the richest gene pool and unique reserves of useful plants, first
of all, by wild species with medicinal properties, a significant part of which is promising for studies of the
chemical composition and biological activity of metabolites. As biologically active substances, they have the
ability to produce science-intensive and competitive products with high demand in the world market [5,6].

In particular, it was found that the Asiatic Agrimony contains a fairly large amount of tannins that have
antimicrobial and anti-inflammatory effects. Flavonoids have also been identified in significant quantities,
which are dietary antioxidants [7,8].
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The presence of phenolic acids has been confirmed, which have an astringent effect, which contributes to
faster healing of wounds and ulcers, and also promotes a diuretic and capillary-strengthening effect. Available
polysaccharides provide the plant’s immunomodulatory effect [9,10].

Agrimonia burdock (Agrimonia asiatica Juz) grows in many regions of Kazakhstan and has reserves
sufficient for industrial development; therefore, the specified raw material is promising for chemical research
and practical use in medicine. This plant is used in folk and traditional medicine for various diseases, but most
often for stomach diseases and hemorrhoids. The decoction and infusion are effective for periodontal disease,
gingivitis, laryngitis and stomatitis [11,12].

Agrimonia burdock (Agrimonia asiatica Juz) contains a number of useful elements that have a beneficial
effect on the human body: essential oil, B group vitamins, vitamin K, organic acids, resins, mucus, coumarin,
catechins, copper, iron, nickel, zinc, manganese, chromium, strontium, vanadium, flavonoids, alkaloids,
bitterness, fructose, choline, phytosterol [13,14].

Agrimonia burdock (Agrimonia asiatica Juz) has a large number of useful properties and is used to treat
various diseases. It is used in traditional medicine to treat: pneumonia, diarrhea, liver disease, cholecystitis,
cholestasis, bowel or bladder atony, pyelonephritis, bleeding disorders, skin defects and inflammatory
conditions of the oral mucosa. Young burdock stems, its leaves and flowers were used to prepare (by isolating
the flavonoid quercitrin) yellow pigment and increase the stability of beer during storage [15,16].Compounds
with recognized anti-inflammatory properties have been identified, such as procyanidins, kaempferol 3-O- (6
" -O-r-coumaroyl) -glucoside and quercetin glycosides [17].

In addition, agrimony has an immunoprotective effect: it reduces the level of pro-inflammatory cytokines
while increasing anti-inflammatory cytokines. It has been shown to interfere with NO regulation, stimulate
the expression and activity of the antioxidant enzymes superoxide dismutase, catalase and glutathione, and
scavenge free radicals[18].Some results suggest that Agrimonia burdock (Agrimonia asiatica Juz) extract
may be a valuable source of polyphenols that needs to be studied for the future development of supplements
useful in the prevention of diseases associated with oxidative stress [19,20].

Thus, the pharmacognostic study of the Agrimonia burdock (Agrimonia asiatica Juz), aimed at the study
of raw materials and extracts, with the aim of developing rational dosage forms, is relevant.

The purpose of the work is to determine the numerical indicators of the medicinal raw material of the
Agrimonia burdock (Agrimonia asiatica Juz) herb in order to achieve an effective method for preparing
extracts and obtaining an extract for further research. For this purpose, we have determined numerical
indicators such as moisture, total ash and ash insoluble in 10% hydrochloric acid solutionin this article.

Methods and materials. To study numerical indicators, such as moisture, total ash and ash, insoluble
in a 10% solution of hydrochloric acid, extractive substances were carried out according to the methods
of the State Pharmacopeia of the Russian Federation XI, XII, XIII edition: General Pharmacopoeia
Monographs.1.5.3.0007.15 “Determination of moisture content in medicinal plants and herbal medicinal
products”’; General Pharmacopoeia Monographs.1.5.3.0005.15 “Ash insoluble in hydrochloric acid”; General
Pharmacopoeia Monographs.1.5.3.0006.15 “Determination of the extractive substances content in medicinal
plant raw materials” [20,21].

The collection of plant materials was carried out in the flowering phase in the summer of 2021 at an
altitude of 1600 m above sea level, located 40 km east of Almaty city in the foothills of the Zailiy Alatau.
The raw material was procured, collected and mechanically cleaned from various impurities and grinded to
2-5 mm in size to determine the phytochemical composition, to determine the extractive substances. Pour the
dried-through and chopped vegetable raw materialswith an extractant (ethanol 50%) in a ratio of 1/10 and
leave in a cool dark place for 72 hours.Filter the obtained extract under pressure using a Buchner flask and a
Bunsen funnel under a water-jet pump, filter (red or white tape). Collect the solvent cake and pour back with
50% ethanol and leave for 72 hours. Then the collected extract is concentrated on a rotary evaporator at a
temperature not exceeding 45°C and pressure 180 Mb.

Store the extract at temperature +3 to + 25°C without access to ultraviolet radiation [22].

Determination of moisture content of plant materials. An analytical sample of raw materials is ground
to a particle size of about 10 mm, mixed and two samples weighing 3-5 g are taken, weighed with an error
+0,01g. Each sample is placed in a weighing bottle, previously dried and weighed together with a lid, and
placed in a drying cabinet heated to 100-105°C.The drying time is counted from the moment when the
temperature in the drying oven reaches 100-105°C. The first weighing of leaves, herbs and flowers is carried
out after 2 hours, roots, rhizomes, bark, fruits, seeds and other types of raw materials - after 3 hours. Drying
is carried out to constant weight. Constant weight is considered to be achieved if the difference between two
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subsequent weighings after 30 minutes of drying and 30 minutes of cooling in a desiccator does not exceed
0.01 g. [23].

Determination of total ash. About 1 g of the drug or 3-5 g of grinded crude plant materials (accurately
weighed) is placed in a pre-calcined and accurately weighed porcelain, quartz or platinum crucible, evenly
distributing the substance along the bottom of the crucible. Then the crucible is carefully heated, allowing
the substance to first burn or volatilize at the lowest possible temperature. The combustion of the remaining
coal particles must also be carried out at the lowest possible temperature; after the coal has burned almost
completely, the flame is increased.

In case of incomplete combustion of coal particles, the residue is cooled, moistened with water or a
saturated solution of ammonium nitrate, evaporated in a water bath, and the residue is ignited. If necessary,
this operation is repeated several times.

Calcination is carried out at low red heat (about 500°C) to constant weight, avoiding ash fusion and
sintering with the crucible walls.

At the end of the calcination, the crucible is cooled in a desiccator and weighed [22].

Determination of ash insoluble in hydrochloric acid. Add 15 ml of 10% hydrochloric acid solution
to the residue in the crucible obtained after burning the preparation or medicinal plant material, cover the
crucible with a watch glass and heat for 10 minutes in a boiling water bath. 5 ml of hot water is added to
the contents of the crucible, washing the watch glass with it. The liquid is filtered through an ashless filter,
transferring the residue to it with hot water. The filter with the residue is washed with hot water until a
negative reaction to chlorides in the wash water, transferred into the same crucible, dried and burned, calcined
as described above and weighed [23].

Determination of extractives in medicinal plant raw materials. About 1 g of grinded raw materials
(accurately weighed), sifted through a sieve with 1 mm holes, is placed in a conical flask with a capacity of
200-250 ml, add 50 ml of the solvent specified in the relevant regulatory and technical documentation for
medicinal plant raw materials, the flask is closed with a stopper, weigh (with an error of + 0.01 g) and leave
for 1 hour.Then the flask is connected to a reflux condenser, heated, maintaining a slight boil for 2 hours. After
cooling, the flask with the contents is again closed with a stopper, weighed and the loss in mass is replenished
with a solvent. The contents of the flask are thoroughly shaken and filtered through a dry paper filter into a dry
flask with a capacity of 150-200 ml. 25 ml of the filtrate is pipetted into a porcelain dish with a diameter of 7-9
cm, pre-dried at a temperature of 100-105°C to constant weight and weighed it to dryness in a water bath.The
cup with the residue is dried at a temperature of 100-105°C to constant weight, then cooled for 30 minutes in a
desiccator, at the bottom of which there is anhydrous calcium chloride and immediately weighed. The content

of extractives in percent (X) in terms of absolutely dry gaa?/) meﬁcgrials is calculated according to the formula:
R EY

- = (100 =5

where, m — dry residue weight, g; m — weight of raw materials,g; W — loss in weight on drying of raw
materials, %[24,25].

Results. The object of the study was the aerial part of the Asiatic Agrimonia (4. asiatica Juz.), harvested
in June 2021 in the Almaty region in the mountains of the Zailiy Alatau. Raw materials are dried and grinded
leaves (grinding up to 2-5 mm).

~a

Figure 1- Aerial part of the Agrimonia burdock (Agrimonia asiatica Juz)) (a), dried up(b)
andshredded(c)Asiatic burdock leaves (4. asiatica Juz.)
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As shown in the literature review, Asiatic Agrimonia is a promising raw material for the introduction of
drugs into medical practice based on it as an anti-inflammatory agent, as well as a means of comprehensive
prevention of chronic infectious diseases to reduce mortality.

Determination of moisture content of plant raw materials in dried leaves (4. asiatica Juz.). Moisture
is understood as the loss in mass during drying due to the removal of hygroscopic moisture and volatile
substances, which is determined in medicinal plant raw materials and medicinal herbal preparations when
dried to constant weight or by another method described in the monograph or regulatory documentation.

In the State Pharmacopeia XI, v.1, p.285 to determine the moisture content in medicinal plant raw
materials, a method of drying to constant weight at a temperature of 100-105°C is taken.

Determination of weight loss during drying to recalculate the amount of active substances and ash for
absolutely dry raw materials is carried out in weighed portions of 1-2 g (exact sample) taken from an analytical
sample intended for determining the content of ash and active substances by the above method.

Table 1 - Determination of moisture content in Agrimonia leaves (4. asiatica Juz.).

No. Moisture value, %
1 8.256
2 8.254
3 8.255
Average 8.255

As aresult of the research, the following was established: the loss in weight during drying of raw materials
does not exceed 8.255. The Recommended standards should be no more than 12.0.

The ash content determination is based on the determination of the non-combustible residue of inorganic
substances remaining after the combustion and calcination of raw materials. Ash is divided into:

total ash, which is the sum of mineral substances inherent in the plant and foreign mineral impurities
(earth, sand, pebbles, dust);

ash, insoluble in 10% hydrochloric acid, which is the residue after the treatment of total ash with
hydrochloric acid and consists mainly of silica [26].

Table 2 - Determination of total ash in Agrimonia leaves(4. asiatica Juz.).

No. Total ash content, %
1 9.287
2 9.288
3 9.286
Average 9.287

The reduced total ash content (see Table 2) is explained by the harvesting of raw materials in the
ecologically clean mountains of the Zailiy Alatau, therefore, the pubescent parts of the plants accumulated
less dust and dirt.

Table 3 shows the value of ash insoluble in hydrochloric acid in leaves of Argimonia asiatica. The
recommended norm in the SP of Republic of Kazakhstan should be no more than 1.0. Ash insoluble in 10%
HCI in burdock plants (4rgimonia) showed an average of 0.764. This indicates that the raw material received
meets the standards.

Table 3 - Determination of insoluble ash in hydrochloric acid in burdock (Argimonia) leaves (A. asiatica
Juz.).

No. Ash value insoluble in HCI, 10%
1 0.765
2 0.764
3 0.763
Average 0.764

Determination of extractives in crude plant raw materials.

Extractives are understood as the mass of the dry residue obtained after evaporation of the extract from
crudeplant raw materials obtained with the use of a specific solvent specified in the NTD for this type of raw
material.

Determination of extractive substances in raw materials is carried out in cases when a complex of
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biologically active substances operates or a method for the quantitative determination of active substances
has not been developed.

The method for determination of the extractive substances content in crude plant raw materials is set out
in the State Pharmacopeia XI, v.1p.295.

Table 4 shows the sum of extractives with a 50% solution of ethyl alcohol, and it is in the range of 27.3 - 27.5.

Table 4 - The sum of extractives with a 50% solution of ethyl alcohol of Agrimonia burdock (Agrimonia
asiatica Juz)

No. Amount of extractive substances 50% ethyl alcohol solution,%
1 273
2 27.4
3 27.5
Average 27.4

Discussion. Numerical indicators such as moisture, total ash, ash insoluble in 10% hydrochloric acid, the
content of impurities and extractives were carried out according to the methods of the State Pharmacopeia of
the Republic of Kazakhstan, 1%edition. As a result of the research, the following was established: the loss in
weight during drying of the raw material does not exceed 8.255%, the total ash is not higher than 9.2%, and
the ash insoluble in 10% hydrochloric acid is not higher than 0.764%. Important indicators for assessment of
the raw materials quality are extractives extracted by water and 70% ethyl alcohol, which amounted to at least
27.4% and at least 40%, respectively.

From the data from the tables it follows that the raw material of Agrimonia burdock (4grimonia asiatica
Juz) is of proper quality.Numerical indicators are within the permissible values for crude plant raw materials.
Based on the results obtained, indicators and quality standards for the grinded raw material of Agrimonia
burdock (Agrimonia asiatica Juz) were established.

The studied plant Agrimonia burdock (4grimonia asiatica Juz) meets the recommended requirements for
numerical indicators and is used to determine biologically active substances and to study and determine the
acute toxicity and specific activity of Agrimonia burdock (4grimonia asiatica Juz) extracts.

Conclusion. Separate numerical indicators of the good quality of Argimonia asiatic (4. asiatica Juz.) are
determinedin this article: moisture; ash content (total ash, insoluble in 10% hydrochloric acid solution); as well
as the content of extractives. The obtained data will be used in the technological process for the production
of extractive preparations from the Argimonia Asiatic (4. asiatica Juz.). The use of the obtained data will
rationally improve the efficiency of the technological process in the production of extractive preparations and
determine the acute toxicity and specific activity of the Agrimonia burdock (Agrimonia asiatica Juz) extracts.

Abbreviations. BAS - biologically active substances; SP - State Pharmacopoeia; NTD - normative and
technical documentation.

Source of Funding — Funding was provided by the Ministry of Education and Science of the Republic
of Kazakhstan within the framework of the state order for the implementation of the scientific project IRN
AR09562667 “The effectiveness of flavonoids and tannins of Agrimonia asiatica Juz. as a pharmacological
raw material of Kazakhstan, agreement No. 282/12/2 dated June 18, 2021.
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A3US OIIAFAHBI (AGRIMONIA ASIATICA JUZ) )KAIIBIPAKTAPBIHBIH
OUTOXUMUAIBIK KYPAMBIH AHBIKTAY

Annoranus. KazakctaHHbIH (ropachl eH 0ail reHO(OHAIEH XoHE MaiJanbl eciMIIKTEpaiH Oiperen
KOpbIMEH cumnarranaipl. Kasakcranma 3KOHOMUKAIBIK KYHIBI ©CIMIIKTEPAiH YJIKEH KOPIapbIHBIH OOTyBI
oJIap/ibl OHEPKACINTIK Maiiaganyra nepcrueKThBajbl ereni. EH anapiMeH, nopilik Kacuerrepi O6ap xalaiibl
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TYpJIep, OIapAbIH MaHbI3/IbI 06JIir1 METa0OTUTTEP i H XUMUSLIIBIK KYPaMbIH )KOHE OMOIOTHSITBIK OSJICeH LTI H
3epTTey YIIiH MepCIeKTUBajbl OOJBIN TaObUIabl. BHOJIOTHSIIBIK OelICeH Al 3aTTap PEeTiHIe oJiap AJIEeMIIK
HapPBIKTa JKOFaphl CYPaHBICKA M€ FHUIBIM/IbI KAXKET €TETiH JKoHe Oocekere KalijleTTi eHiMepi IbiFapyFa
MYMKIHAIKTepi Oap. FanbiMuapsiH aiTybIHIIA, eTiMi3Ae JOpUTiK ociMIIKTep i 1,5 MBIHFa )KYBIK TYpi ©ce/,
oHBIH 40-Ka *KYBIFbI JOPITIK MIUKI3aT PETiH/e MaliJalaHbLIaTEIH KOPBI 0ap.

Kazipri yakpiTTa OOTaHUKTEp MEH JIopireplieplliH Ha3apblH a3us OIlIaraHblHA (Agrimonia asiatica
Juz) aymapa Oactanpl. A3usi olIaraHbl KypaMblHIa MHKpPOOKa Kapchl jkoHE KaObIHyFa Kapchl acepi Oap
OHMOJIOTHATIBIK, OCJICeH T 3aTTapIbIH JKETKITIKTI Memmmepi 0ap. Ochuiaiiiia, a3usl OIIaFaHBIHBIH XUMISUTBIK
KYpaMbIH JKoHE (DapMaKoJIOTHSUIBIK OeJICeHIUNITH 3epTTey (Agrimonia.asiatica Juz.), 1opUliK MIMKI3aTTHIH
cara KepCeTKIIITepiH aHBIKTay ©3€KTi Macelie OOIBIT TaObLIa b

Hopinik eciMaik MarepuangapblH 3epTTereHzae MiHaeTTi TypAae «CaHAbIK KepceTKiTepy» OemiMi
KapacThIPBLIAJIBI, OFaH cara KepCeTKIlITepi MEH OJapAblH CTaHapTTaphl Kipeli, MBICAIIBI: TY3 KBIIITKBITBIHBIH
10% epiTiHIiciHAe epiIMEHTIHIIT], BUIFaJ, XaJIbl KYJ MEH Kocnayiap (OpraHWKalIbIK, MUHEPAJJIbl JKOHE
Oackanap).

By makamana cananplH KeHOIp CaHIBIK KOPCETKIIITEPiH 3epTTEy HOTIKENEpi OepiireH (bUTFAIT; KaJbl
KYJ;, TY3 KbIIKBUIBIHBIH 10% epiTiHIiciHAe epiMelTIH KyJI; IIWKi3aTThl YHTAaKTay;) a3us OIlaFaHBIHBIH
(Agrimonia asiatica Juz) dKCTpaKTHBTI 3aTTapbIHBIH KYPBUIBIMBI aHBIKTAJ/TBI. AJTBIHFaH CaH IbIK KOPCETKIIITED
0i3re MOpiiK ©CIMIIIK MIMKI3aThIHBIH CallachlH aHBIKTayFa MYMKIHJIIK Oepe/li 'KoHe a3us OlIaFraHbl HEeTi3iH/Ie
AKCTPAKIMSIIBIK TIperaparTap/ibl ajxy VIIiH, COHBIMEH KaTap, ChIFBIHABUIAPIBIH OTKIp YBITTHUIBIFBI MEH
cnenu(uKanbIK OSICeH IUTITH aHbIKTAY YIIH KOJJIaHbLIa b,

Tyiiinai ce3nep: Asus owaransl, Agrimonia asiatica Juz., sutFal, Ky, 3KCTPAKTUBTI 3aTTap.
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ONPEJAEJEHUE ®UTOXUMHUYECKOI'O COCTABA JIUCTh EBPEINIEMHUKA
A3UATCKOT' O (AGRIMONIA ASIATICA JUZ)

Annorammusa.  PacturenpHpiii mup Kazaxcrana xapakTepusyercs OoratedinM TeHO(OHIOM U
YHHUKaJIbHBIMHM 3amacaMi MOJIE3HbIX pacTeHuid. Hamnume OONBIIMX 3amacoB XO3SHCTBEHHO-LIEHHBIX
pacrennii Kazaxcrana penaeT MX NEpCIEKTHBHBIMU JISl MPOMBILIICHHOTO HCIONb30BaHMA. B mepByio
oyepenb, AUKOPACTYIIUMH BHIAaMHU, OOJaJAOMIMMHU JIEKAPCTBCHHBIMU CBOWCTBAMH, 3HAYMTEIbHAS 4acTh
KOTODPBIX MEPCIEKTHUBHA JJsl MCCIEIOBAHMN XUMHYECKOTO COCTaBa M OHMOJIOTMYECKOW AKTUBHOCTH
MeTaboiauToB. Kak OMONOTrMUYECKH aKTHBHBIC BEIIECTBA OHM 001aJal0T BO3MOXKHOCTBIO HAyKOEMKOH M
KOHKYPEHTOCIIOCOOHOH MNPOXYKIMU C BBICOKHM CIPOCOM Ha MHPOBOM pbIHKE. Ilo HaHHBIM y4eHBIX, B
LIEJIOM B CTpaHe Npou3pacTaeT OKoio 1,5 ThICSY BHJIOB JIGKAPCTBEHHBIX PAcTEHHH, M3 HHUX OKojo 40
MMEIOT 3aIachl, UCIIOJIb3yEeMbIC B KaUECTBE JEKAPCTBEHHOTO CHIPHSI.

B mnacrosimee Bpems HamOonbpliee BHUMaHHWE OOTAHMKOB M MEIMKOB CTaj IpPHUBJIEKaTh PerneiiHuk
asuarckuil (Agrimonia asiatica Juz), Tak Kak B cocraB PemneilHMKa a3MaTCKOTO BXOIUT JOCTaTOYHO
OoJpIIOE KOJIMYECTBO OHOJIOTMYECKHUX AaKTHUBHBIX BELIECTB, KOTOpPbHIE O0JaJaroT aHTUMHKPOOHBIM U
MIPOTHBOBOCHAIUTEIBHBIM JeiicTBUEM. Ha ceroqusmunii 1eHb, HeCMOTPS Ha MHTEHCUBHOE Pa3BUTHE BUJIOB
XMMHUYECKHUX CPEACTB, (uToTepanus MHUpOKO pacrnpocTpaHeHa. Takum oOpa3oMm, H3yueHHE XHMHYECKOTO
cocraBa ¥ (papMakosoruueckoit akTMBHOCTH Penelinuka a3uarckoro (Agrimonia.asiatica Juz.), pazpaborka
MoKa3aTesiel KauecTBa JIEKAPCTBEHHOTO ChIPbS SIBIISICTCS aKTyaJIbHOH MPOOIeMOii.

[Ipy W3y4YeHUM JEKapPCTBEHHOTO PACTUTENBHOTO CBIPbS OO0S3aTEIFHO IpelyCMaTpuBaeTCsl paszell
«YncnoBbIe MOKa3aTeNn, KOTOPBIA BKIIOYAET TOKA3aTeNN KaueCTBA M MX HOPMBI, TAKHE KaK: BIQKHOCTD, 30J1a
o01mas u 307a, HepacTBopuMast B 10% pacTBope KHUCIOTHI XJIOPUCTOBOAOPOIHOM, MpUMecH (OpraHn4ecKue,
MHUHEpaJbHBIC U APYTHE).

B sT0#i cTarhe mpHBEACHBI PE3YNbTAaThl MCCICAOBAHUS HEKOTOPBIX YMCIOBBIX ITOKa3aTesel KadecTBa
(Ba)KHOCTB; 3051a00111as1; 30713, HepacTBoprMas B 1 0% pacTBOpe KUCIOTHI XJIOPOBOAOPOIHOM; U3MENBICHHOCTh
CBIpbA) pacTeHuit (Agrimonia asiatica Juz). OnpeneneHo cogepkanue 3KCTPaKTUBHBIX BeuecTB. [lomyueHnble
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YHCIIOBBIE TIOKA3aTEeNH ITO3BOJISIOT YCTAaHABIMBATH KAYECTBO JICKAPCTBEHHOTO PACTUTEIHLHOTO CHIPBSH OyIyT
KCIIOJIb30BAHbI I MONMYYCHHUS IKCTPAKIIMOHHBIX MPENaparoB Ha OCHOBE PemeilHMKa a3uaTcKoro, a Takke
JUISL OTIPEICTICHHSI OCTPOI TOKCHYHOCTHU U CIIeIU(UICSCKON aKTUBHOCTH 3KCTPAKTOB.

KuroueBble cioBa: PeneliHuk azuarckuil, Agrimonia asiatica Juz., BTaXXHOCTh, 30J1a, SKCTPAKTUBHbBIE
BEIIECTBA.

Coxpaulenusi u odo3nayenusi. BAB — Ouonornueckoe aktuBHble BemectBa; ['® -locynapcTBennas
¢dapmaxones; HT/] - HOpMaTuBHO-TeXHUYECKasl TOKYMEHTALIHSL.
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MEMORY OF SCIENTISTS

29.09.1932 r. -16.09.2021 r.
J.x.H., npoeccop Hurmerona Poza Lllykypraiuesna

HurmeroBa Poza IllykypramueBHa, kotopas 18 meT ObLia 3aBeAyromIel JrabopaTopueil CBEPXYMCTHIX
metamoB MOKD HAH PK, a 3atem — maBHBIM Hay9HBIM COTPYIHHUKOM 3TOH T1a00paTOpHH.

Hurmerosa P.I1I. pomunack 29 centaopst 1932 1. B 1955 r okonumnna xumudeckuit paxynsrer Kazaxckoro
TocynapcrBennoro Yuusepcutera um. C.M. Kupopa. B 1955-1958 r. yuunace B acnupantype MHcTuTyTa
xumuyeckux Hayk AH Ka3CCP mon pykoBoxnctBom akanemuka Kosznosckoro M.T. B 1958-1961 rr. -
cTapmuii 1abopaHT JabopaTopuy aHATMTHIECKON XuMHH. 1962-1966 TT. — MIaAmuil HAyIHBIH COTPYIHUK
nabopaTopuu amManbraMHoOW XUMUU MHCTHTyTa XUMHUYecKHX HayK. 1966-1969.rr. - crapmmii HaydHBIH
COTPY/AHUK J1a00paTOPUU CBEPXUYHUCTHIX METaJUIOB VHCTUTYyTa OpraHU4ecKoro Karaiusa 1 anekrpoxumun AH
Ka3CCP. B 1980 r. P.I1I. HurmeroBa Bo3mitaBmia 3Ty J1a00OpaTOpHUIO U MOCBATHIIA €€ paboTe U Pa3BUTHIO BCIO
KH3Hb, KAK KPYIHBIH CIIEUAIUCT B 00JIACTH (PU3UKO-XMMHUH U TEPMOANHAMMKH amMajibraMHbIx cuctem. P11
HurmeroBa npuHrMaa ydyacTye B IPOBEACHUH BHEIPEHUYECKUX PadOT Ha CBUHLIOBOM 3aBozae UM. Kannnuna,
. UuMkeHT. JluccepTannio Ha COUCKaHME CTENEHU JIOKTOpa XMMHUYECKHX HayK «TepMoguHamMuueckue u
(U3UKO-XMMHUYECKHIE HCCIEIOBAaHNS )KUAKUX CIUIABOB PTYTH ¢ MeTaiuiamu [I-V moarpynn nepuonuueckoi
cuctemsl 3nemenToB» P. III. Hurmerona 3anmutiiia B 1984 r. Ha yueHom cosere MOKD, . Anma-Ara. P.II.
HurmeTtoBoii BriepBble IPOBEAECHO CUCTEMATUYECKOE N3YUEHUE TEPMOIUHAMUYECKUX U (PU3NKO-XUMHUYECKHX
CBOMCTB JIBOWHBIX M TPOHHBIX (22 cHCTEMBI) aMaJIbTaMHBIX CUCTEM C UCIIOIb30BaHUEM OOJIBIIOTO KOJUYECTBA
(U3UKO-XMMHUYECKUX METOJOB HcCcienoBaHus. V3ydeHbl TepMOOMHAMHYECKUE CBOMCTBA pa30aBICHHBIX
KUJKUAX aMalibraM KaJMMs, WHOUSl, CBUHIIA, OJIOBA, BUCMYTAa, LMHKAa Ipu Temmeparypax 25-200°C.
YcraHoBIEHA 3aBHCUMOCTh TEPMOJMHAMHUYECKUX M (PU3MKO-XMMHUYECKHUX CBOWMCTB JKUAKHMX aMallbl'aM OT
MOJIOKEHHUS METAJIOB B IEPHOAMYECKON CHUCTEME 3JIEMEHTOB, YTO MO3BOJMJIO NMPOrHO3MPOBATh CBOICTBA
elle HEeM3yYeHHbIX cHUcTeM. Ha OCHOBaHMH MNOJIyYEHHBIX TEPMOAMHAMHMYECKHX IaHHBIX amajiblaMHBIX
CHCTEM YCTaHOBJICHBI KPUTEPHHU MOBEJCHNUS MHOTOKOMIIOHEHTHBIX aMajblaM B JJIOMUHECLEHTHBIX JIaMIlax.
B 1992 1. P1I. HurmeroBa momyumia 3Banue npodeccopa. P.II. Hurmerooit omybmmukoBano oxono 200
Hay4yHBIX CTaTei U MOATOTOBJIECHO COBMECTHO C I.T.H. Kozunbim JI.®. 7 kanauaaroB xumuueckux Hayk. P.III.
HurmeroBa paborana ydeHbIM cekpeTapeM aucceprarmonHoro copera MOKD. Komnern coxpanunm o Heit
aMsITh, KaK O MPUHLIUIINAIBHOM YYCHOM U OT3bIBUNBOM UEIIOBEKE.

CoTpyasHMKH U KOJLJIeTH.
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