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Abstract. Introduction: Rubus vulgaris, a member of the Rosaceae family within the genus Rubus,
encompasses a diverse array of woody prickly plants characterized by their herbaceous multicolored or
often vertical growth habits, featuring climbing or elongated branches adorned with simple or complex
leaves. Among these species, Rubus vulgaris stands out as a shrub renowned for its prized fruits,
commonly referred to as blackberries. These fruits hold significant importance due to their multifaceted
utility in medicinal, cosmetic, and nutritional domains. Recognized as a concentrated source of valuable
nutrients and biologically active compounds with therapeutic potential, Rubus vulgaris earns recognition
as a functional food. The fruits and leaves of Rubus vulgaris harbor a rich reservoir of phenolic acids,
including ellagic, gallic, caffeic, and p-coumaric acids, alongside flavonoids such as quercetin,
hyperoside, kaempferol, myricitin, (+)-catechin, (-)-epicatechin, epicatechin gallate, procyanidin B2, and
quercetin-3-D-glucoside. This intricate chemical composition underscores the plant's significance in
various industries. Further analysis of Rubus vulgaris composition reveals its moisture content (6.71 %),
ash content (3.48 %), extractive substances (16.48 %), organic acids (1.43 %), flavonoids (0.23 %),
tannins (1.56 %), alkaloids (3.98 %), coumarin (2.18 %), saponins (3.80 %), and carbohydrates (2.12 %).
Additionally, employing multi-element atomic emission spectral analysis unveiled the presence of eight
elements in the plant ash, prominently featuring potassium (162 mg/g), calcium (29 mg/g), phosphorus
(22 mg/g), and magnesium (20 mg/g). Such comprehensive elucidation of Rubus vulgaris's chemical
composition not only underscores its nutritional significance but also paves the way for its utilization in
diverse fields ranging from pharmaceuticals to food science and beyond.
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1. Introduction

The flora of Kazakhstan is characterized by a variety of medicinal plant raw
materials, many types of which can be used on an industrial scale. One of the
most common plants in Kazakhstan is the common blackberry (lat. Rubus
vulgaris). Rubus vulgaris is a spiny shrub with tapering thorns that curve
downward to the base of the stem. The leaves are palmately compound with five
leaflets. The flowers are pale lavender in color. Berries are black. The species is
sometimes considered synonymous with R. commutatus. Rubus vulgaris plant
blooms in May - September, bears fruit in June - November, before the first
frosts. It grows in forests, shrubs, on the banks of rivers and streams, in meadows,
gardens, roads and hedges. It is found in all regions of Kazakhstan and quite high
in the mountains. Blackberry vulgaris is a fruit plant of the genus Rubus of the
pink family, a semi-shrub, reaches a height of 50-150 cm to 3 m [1].

Phenolic acids such as ellagic, gallic, caffeic and p-cumaric acids and
flavonoids such as quercetin, hyperoside, kaempferol, myricitin, (+)-catechin, ( —
)- epicatechin, epicatechin gallate, procyanidin B2 and quercetin-3-D were found
in the fruits and leaves of Rubus vulgaris- glucoside.

The object under study is rich in chemical composition: blackberries contain
a large number of vitamins, including vitamins of group C, organic acids, sugars,
flavonoids, amino acids, micro — and macroelements - components of the quality
of the raw materials under study. Active components are sources of therapeutic
activity: they have a beneficial effect on the body, especially on the work of the
gastrointestinal tract, and have a pronounced immunostimulating -effect.
Blackberry has a neuroprotective effect and enhances brain activity, reduces the
likelihood of neurodegenerative diseases (Alzheimer's disease, Parkinson's
disease) [2-3].

Humanity recognizes the wide therapeutic effect of blackberries. According
to sources, the medicinal plant is used in the treatment of catarrhal and other
intestinal diseases of the intestine, in particular, in the fight against spotting,
accompanied by the excretion of metabolic products from the body - in
metabolism. In addition, blackberries have antiseptic and blood-purifying effects,
improve intestinal motility, and are useful for cystitis and kidney diseases. Fresh
berries of the medicinal plant are able to quench thirst, as they consist mainly of
water. It has been established that they have an antipyretic effect, as a result of
which they are often recommended for acute respiratory diseases: obstructive
bronchitis, pneumonia. The effectiveness of the studied raw materials as a folk
treatment was recorded [4-6].

Object of research to study of the chemical composition of the Rubus
vulgaris plant, widely distributed in the mountainous regions of the Almaty
region.

Relevance of the work - one of the main requirements for vegetable raw
materials currently used for medical preparations is the presence of phenolic
compounds in the composition, as well as low toxicity, absence of side effects and
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allergic reactions. In recent years, the way of obtaining various medicines from
Qarabulaq plant raw materials has been of interest.

Material and methods. Humidity and ash content of medicinal plant raw
materials were determined in accordance with the requirements of the State
Pharmacopoeia [7].

The Center of Physico-Chemical methods and Analysis of the NAO "Al-
Farabi Kazakh National University" analyzed the elemental components in the
ash of Centaurea diffuse lam plants using the method of atomic emission spectral
analysis. A Shimadzu 6200 series spectrometer was used to determine the mineral
composition of the ash. To do this, the raw materials were placed in a preheated
and precisely measured porcelain crucible. The crucible was then carefully
heated, first allowing the substance to burn at the lowest temperature. The
temperature is gradually increasing. Burning was carried out at a temperature of
500 °C until a constant mass was obtained. At the end of calcination, the crucible
was cooled in a desiccator. Rubus vulgaris ash (0.1254 g) dissolves in 10 ml of 40
% hydrochloric acid when heated. After that, the resulting solution is heated to
obtain salts. Next, 15 ml was dissolved in 1 normal hydrochloric acid solution and
transferred to a 25 ml container for analysis [8].

The quantitative content of biologically active substances in the plant
(organic acids, saponin, coumarin, flavonoids, tannins, alkaloids) has been
established.

2. Experimental part

The analysis was carried out according to generally accepted methods in
accordance with the methods of the State Pharmacopoeia of the Republic of
Kazakhstan and the Pharmacopoeia of the USSR.

The extract was obtained from the Rubus vulgaris plant. To obtain the
extract, the plant material was first soaked in 96 % ethanol (raw
material:extractant-1:8) at room temperature for 3 weeks, filtered and distilled
under low pressure using a rotary evaporator. The resulting thick extract was
dried. From 500 g of plant material, 45.6 g of dry extract was obtained. Then it is
divided into fractions with petroleum ether, hexane, ethyl acetate, butanol and the
corresponding extracts are obtained.

HPLC - one of the methods for conducting qualitative and quantitative
analysis. The analysis was performed using (Perkin Elmer Series 200). A Zorbax
Bonus RP column (4.6x150 mm, 5 uM, Agilent, USA) is used as a
chromatographic column. Absorbance is measured at 254 nm. Contains water/0.1
% acetic acid (solvent A) and acetonitrile (solvent B), 10 % B (0-5 min), 20 % B
(5-12 min), 30 % B (12-20 min), and linear, mobile phase gradient profile with
95% B (20-30 min) was maintained at room temperature on a column with a flow
rate of 1.0 ml/min and was carried out by injecting 10 ul of sample into the HPC
system.

Determination of the moisture content of medicinal plant materials: prepare
a ratio of 3-5 g of pre-dried plant complex, crushed to a particle size of 10 mm,
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and place it in a weighed container. It is calculated by the time it rises to 100-105
°C, including raw materials. We expect the first measurement to take place in 2
hours. We dry the raw materials to a constant weight, perform the work by drying
for 30 minutes and cooling for 30 minutes. The difference in each measurement,
not exceeding 0.1 grams, indicates that a constant weight of the raw material has
been achieved. We measure the weight of an object using the Bux and determine
the differences from each other by putting the formula.

Method for determining the amount of ash: to do this, take 5 grams of the
above-ground part of the blackberry plant, place it in an iron crucible and
gradually turn it into ash on an electric stove. After the raw material has
completely turned into ash, we place it in a muffle furnace and burn it to constant
weight at a temperature of 550-650°C. After firing, place a small, chilled crucible
in a desiccator, allow it to cool completely, and measure the contents of the
crucible to determine the percentage.

Quantitative method of flavonoids: 2 g (exact size) of crushed raw material is
placed in a flask with a capacity of 150 ml with a suspension, 30 ml of a solution
consisting of 90% ethyl alcohol and 1% concentrated hydrochloric acid or 10%
sulfuric acid (for hydrolysis of glycosides), the flask is returned in the
refrigerator, combine, heat in a water bath for 1 hour, cool to room temperature,
filter through filter paper into a 100 ml volumetric flask. The extraction process is
repeated 2 times according to the above method, the filter is washed with 90%
ethyl alcohol and the flask is adjusted to the specified size with alcohol (solution
A). Take 2 ml of solution A into a 25 ml volumetric flask, add 1 ml of a 1%
solution of aluminum chloride in 95% alcohol and fill the flask to the mark with
95% alcohol. After 20 minutes, measure the optical density of the solution (10
mm thick) in a spectrophotometer at a wavelength of 430 nm. For comparison, the
measurement is carried out several times using the initially prepared solution A.

The atomic emission spectrum method is used to determine macro- and
microelements in the composition of the plant complex. This method is based on
absorption, scattering, dispersion and refraction of the spectrum.

Determination of the fatty acid content of the plant (R. vulgaris): the isolated
extract of a chloroform-methanol mixture (2:1) is filtered through a paper filter
for 5 minutes and concentrated to dry mass. Then 10 ml of methanol and 2-3
drops of acetyl chloride are added to the extracted extract and methylated at 60-
70°C for 30 minutes. Methanol is pumped through a rotary evaporator, samples
are extracted with 5 ml of hexane and analyzed on a CARLO-ERBA-420 gas
chromatograph for 1 hour at the Kazakh Academy of Nutrition. As a result,
chromatograms of fatty acid methyl esters were obtained.

3. Research results

Quantitative analysis of plants includes determination of raw material
moisture, ash content, as well as quantitative indicators of the content of
extractive substances. The results of this analysis are presented in Table 1.
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The humidity of the raw material is a colloidal liquid that remains in the
tissues and cells of the raw material when it is dried to a constant mass.

Ash of medicinal raw materials is the residue of inorganic substances
remaining after burning the raw materials and drying them to a constant mass.

Plant ash consists of a mixture of various inorganic substances present in the
plant itself. The amount of ash in plant raw materials depends on the raw material
itself, growing conditions, soil composition, its collection and drying.

The humidity of medicinal raw materials is one of the quantitative indicators
characterizing its weight. Medicinal plant materials should not contain excess
moisture, since during storage it reduces its quality. The humidity of most
medicinal plant materials should not exceed 12-15%.

Table 1 - Rubus vulgaris authenticity indicators.

% Share in terms of absolute dry raw materials
Plant name

Humidity General ashiness

Rubus vulgaris 6.71 % 3.48 %

The results of the study showed that the creeping Mustard plant has high
humidity and low ash content.

When using 70 % ethyl alcohol for the determination of extractive
substances, the content of biologically active substances that entered the alcohol
was high. It was effective for the isolation of biologically active substances from
plant raw materials. Therefore, 70 % alcohol was used for the research. As a
result of the study, the surfactant size was 16.48 %.
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Table 2 - The main biologically active substances of the Rubus vulgaris residue.

Biologically
active
substances
contained in
raw
materials:

Molecular
formula

Definition

Structure

Percentag
e %
content in
raw
materials:

Saponins

CssHo402
7

A type of
glycoside widely
distributed in
plants. Each
consists of a
sapogenin as the
aglycone moiety,
and a sugar. The
sapogenin may
be a steroid or a
triterpene and the
sugar may be
glucose,
galactose, a
pentose, or a
methylpentose.

3.80

Tannins

Cr6Hs5204
6

Tannins are
polyphenolic
biomolecules

with
carbohydrate
backbones that
are found in in a
wide range of
plants. Tannic
acid is a specific
tannin that
formally contains
10 galloyl (3,4,5-
trihydroxyphenyl
) units
surrounding a
glucose center.

1.56

Organic
acids

Carboxylic acid,
with the general
formula of R-
COOH, is the
most common
organic acid that
we are familiar
with.

1.43
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Continuation of Table-2.

Flavonoid | CisH1003 Flavonoids, a 0.23
S group of natural
substances with
variable phenolic
structures, are
found in fruits,
vegetables,
grains, bark,
roots, stems,
flowers, tea and

wine.
Coumarin CoHsO2 A toxic white 2.18
S crystalline
lactone with an
odor of new- - S P

mown hay found
in plants or made
synthetically and
used especially
in perfumery and
as a parent
compound in
anticoagulant
agents

Alkaloids | CisHzsN Alkaloids are 3.98
Os found primarily
in plants and are
especially
common in
certain families
of flowering
plants.

Determination of mineral substances from the composition of the Rubus
vulgaris plant was carried out by the Shimadzu 6200 series atomic absorption
spectrometer. They:

¢ increase the activity of enzymes;

o catalyze biochemical processes;

e promote the synthesis of carbohydrates, proteins and vitamins;

e participate in metabolism.

The composition of ash often includes the following elements: K, Na, Mg,
Ca, C, Si, P and, to a lesser extent, Cu, Al, Mn and other elements. These
elements are present in ash in the form of oxides or salts of phosphorus, sulfur
and other acids.

In addition to organic compounds, minerals are often found in medicinal
plants. Depending on the size of the plant body, mineral elements are divided into
the following groups:

1) Macronutrients contain elements from 0.01 to 10 %. In addition to
organogens, this group includes: Si, Ca, K, Na, P, S, All;
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2) trace elements in quantities from 0.01 to 0.00001 %: Mn, B, Cu, Zn, Li,
Ti, Mo, Co, etc. Includes;

3) ultramicroelements with smaller quantities: Cs, Se, Cd, Hg, Ag, Au, Ra,
etc. belong.

According to the results presented in Table 3, it is determined that
macroelements such as K, Ca, P dominate in the Rubus vulgaris plant.

In addition, it is known that trace elements, which are part of herbal
preparations, affect their activity. The results of the study are presented in Table
3.

Table 3 - Determination of minerals from the composition of the Rubus vulgaris plant.

Elements K Ca Na Cu Zn Mg Mn P
Concentration 162 29 1.065 0.256 0.516 20.312 0.625 2221
in ash. mcg/ml | meg/ml | mcg/ml | mcg/ml | mcg/ml | mcg/ml | mcg/ml | mcg/mi

The extract was obtained from the Rubus vulgaris plant. To obtain the
extract, the plant material was first soaked in 96 % ethanol ([raw
material:extractant] — [1:8]) at room temperature for 3 weeks, filtered and distilled
under low pressure using a rotary evaporator. The resulting thick extract was
dried. From 50 g of plant material, 2.37 g of dry extract was obtained. Then it was
divided into fractions with petroleum ether, hexane, ethyl acetate, butanol, and the
corresponding extracts were obtained (Figure 1).

Rubus vulgaris
(50¢)

Extraction with ethanol |

Fractionation with petroleum
u]'“#
{
PE fraction S
]
Hexane fraction Fractionation with ethyl
(042g) \ acetate
EA fraction B AL
|
Butanol fraction %

Figure 1 - Flow diagram for the isolation of biologically active complexes from the plant Rubus vulgaris.
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High-performance liquid chromatography is one of the methods for
qualitative and quantitative analysis. The ethyl acetate extract was analyzed by
HPLC (Perkin Elmer Series 200). Gallic acid was used as reference. Zorbax
Bonus RP (4.6x150 mm, 5 pM, Agilent, USA) column is used as a
chromatographic column. Absorbance is measured at 254 nm. Contains water/0.1
% acetic acid (solvent A) and acetonitrile (solvent B), 10 % B (0-5 min), 20 % B
(5-12 min), 30 % B (12-20 min), A linear profile of the mobile phase gradient
with 95 % B (20-30 min) was maintained at room temperature on the column at a
flow rate of 1.0 mL/min and was performed by injecting 10 ul of the sample into
the HPLC system (Figure 2, 3).

Detector A 254nm

e

=

75 10,0 125 150 175 200 s 350

Figure 2 - HPLC spectrum of ethyl acetate extract of Rubus vulgaris.

754 Detector A 254n

| “L
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Figure 3 - HPLC spectrum of the butanol fraction of Rubus vulgaris.

4. Conclusion

Due to the presence of mineral compounds such as magnesium, manganese,
potassium, it is widely used as a raw material in the preparation of prophylactic
drugs used to prevent osteoporosis, strengthen bones, blood clotting, and diabetes.
Rubus vulgaris contains vitamins, steroids, lipids and minerals, flavonoids,
glycosides, terpenes, acids, and tannins in the aerial parts with various
pharmacological properties such as antioxidant, anticarcinogenic, anti-
inflammatory, antimicrobial, antidiabetic, antidiarrheal and antiviral.

85



KA3AKCTAHHBIH XUMUA )KYPHAJIbI XUMHYECKHUH XYPHAJI KA3AXCTAHA

Funding: No funding.

Conflict of interest: A statement is made about the presence or absence of a Conflict of Interest
between the authors.

Authors' contributions

Concept development — N. Bolatkyzy, A.S. Nurmakhanova, G.E. Berganaeva, M.A. Dyusebaeva

Execution — N. Bolatkyzy, A.S. Nurmakhanova, G.E. Berganaeva, M.A. Dyusebaeva

Processing of results - N. Bolatkyzy, A.S. Nurmakhanova, G.E. Berganaeva, M.A. Dyusebaeva

Scientific interpretation of the results - N. Bolatkyzy, A.S. Nurmakhanova, G.E. Berganaeva, M.A.
Dyusebaeva

Writing the article - N. Bolatkyzy, A.S., Nurmakhanova, G.E. Berganaeva, M.A. Dyusebaeva

We declare that this material has not been previously published or reviewed.

RUBUS VULGARIS OCIMAITI'THIH XUMHUAJIBIK K¥YPAMBIH 3EPTTEY

H. Bonamxuwizol, A.C. Hypmaxanosa, I'.E. bepzanaesa, M.A. /[tocedaesa™
LOn-Dapabu amvinoaser Kazax yammutg ynueepcumemi, Anmamol, Kasaxcman
“E-mail: moldyr.dyusebaeva@mail.ru

Tyitingeme. Kipicne: Rubus vulgaris - payman rynginep TyksiMpacbiHa, RUDUS TybIChIHA JKaTaTblH
ecimaik Typi. Rubus - menTecin kem TycTi HeMece Kui TiK, OPMEJEHTIH HEMECe y3apThUIFaH OyTaKTapsl
JKOHE KapamailbiM HeMece Kyp/eli jKarbIpakTapbl Oap afamn Topi3ai TikeHdi ecimaiktep. OChl TypiepiH
iminge Rubus vulgaris omerre xapasicuoex nen atanatbin Garaibl KeMicTepiMeH TaHbIMal OyTa peTiHze
epekieneHeni. bys kemicTepiH MeIUIHAIAFbl, KOCMETHUKAAFbl JKOHE TaMaKTaHyJarbl KOI KbIpJIbI
apTHIKIIBUIBIKTAPbIHA OailaHBICTHI YIKEH MaHbI3Fa me. Rubus vulgaris emaik moteHmmansr 6ap KYHIbI
KOPEKTIK 3aTTap MeH OHOAaKTHUBTI KOCBUIBICTAP/BIH LIOFBIPIAHFAH K631 PETIHAEC TaHBLUIAIbl JKOHE
(GYHKUMOHANIBIK TaraM peTiHae TaHbLIagbl. Rubus vulgaris skemicrepi MeH skamblpakTapbiHga (GeHou
KBIIKBUIIAPBIHBIH 0all KOpbl 0ap, OHBIH ILIHIC 974142, 2allb, KOEuH KHE p-KyMap KblUKbLIOAPbL,
COHBIMEH KaTap Keepyemun, 2unepo3ud, KemMnhepo, mupuyumuH, (+)-KamexuH, (—)-donukamexun, 2aiiam
onuxkamexun, npoyuanuoun Bz xone keepyemun-3-D-enoxozud cusktel grasonouomap 6Gap. Kypnemi
XMMHSUIBIK KYPaMbl 3ayBITTBIH OPTYPJI caiajgapIarbl MaHbI3/IbUIBIFBIH aTall KOPCETE]Ii.

Rubus vulgaris kypambin omaH opi Tammay kesinge suieanoviivis (6.71 %), xynoiniei (3,48%),
okempaxmuemi 3ammap (16.48 %), opeanuxanvix xoiwkwiioap (1.43 %), ¢aasonouomap (0.23 %),
manunoep (1.56 %), arxarouomap (3.98 %), kymapun (2.18 %), canonundep (3.80 %) xoue komipcyrap
(2.12 %) anbikTangsl. COHBIMEH Karap, KOIl 3JIEMEHTTI aTOMJBIK SMHCCHSUIBIK CHEKTPIIK Taiayibl
KOJIJaHy ©CIMJIIK KYJIHZE CEri3 JIEMEHTTIH, eH anabiMeH kaauti (162 mr/r), karoyuii (29 mr/t), gpocgop
(22 mr/r) xoHe macnutioiy ( 20 Mr/r) Gap exeHiH aHbIKTagbl. RUDUS vulgaris XuMUSsIIBIK KypaMbIHBIH OyIT
JKaH-)KaKThl TYCIHIIpMEC] OHBIH TaFaMJIbIK KYH/BUIBIFBIH KOPCETIN KaHa KOMMaiIbl, COHBIMEH KaTap OHBI
(apmaleBTHKAIaH TaFaM FHIIBIMBIHA JICHIH KOHE OJIaH THIC XKepJIepe dpTYPIIi caanapia KoJgaHyFa kKol
amael.

Kiar ce3nep: Rubus vulgaris, skcTpakitus, OHOJIOTHSUTBIK OEJICeH Il 3aTTap, XpoMaTorpadus, MUHEPaIIbI
3aTTap XKoHe T.0.

Hasepxe bonamxkpi3ot 1-kypc dokmopanm

Hypmaxanoea Axmapan Cadvikoena O6UON02USA bLTLIMOAPBIHBIH KAHOUOAMbL,
KayblLMOACMbIPbLILAH NPopeccop

bepzanaesa I'ynvzam Epzasueena XUMUSL 2bLIBIMOAPBIHbIY KAHOUOAMbL

[Miocebaesa Monvovip AKkumcanosna XUMUSL 2bLILIMOAPBIHBIY KAHOUOAMDbL,
KaAybLMOACMbIpbLI2AH Npogeccop
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N3YUYEHUE XUMHUYECKOI'O COCTABA PACTEHUS RUBUS VULGARIS
H. Bonamkuizel, A.C. Hypmaxanosa, I'.E. bepzanaesa, M.A. /[rocedaeea™

Kasaxcruii nayuonansuvlil ynueepcumem umenu Anb-@apabu, Armamel, Kazaxcman
“E-mail: moldyr.dyusebaeva@mail.ru

Pe3tome. Bseoenue: Rubus vulgaris, dieH cemeicTBa po30LBETHBIX pojaa Rubus, Bkiouaer B cels
pa3HOOOpa3HOe MHOXKECTBO APEBECHBIX KOJIOYMX PACTCHHH, XapaKTCPH3YIOLIMXCS TPAaBSIHUCTHIM
Pa3HOIBETHBIM MJIM YACTO BEPTHKAIBHBIM POCTOM, C BBIONIMMHCSA WM YUIMHCHHBIMH BETBSAMH,
YKpaIIeHHBIME TIPOCTBIMA MITH CIOXKHBIMH JucThsamu. Cpenu oTux BumoB Rubus vulgaris seinensercs kax
KyCTapHUK, M3BECTHBI CBOMMH LECHHBIMH IUIOJAMH, OOBIYHO HA3bIBACMBIMH CXEBHKOW. DTH (PPYKTHI
UMEIOT GOJIBIIOE 3HAYCHHE M3-3a MX MHOTOTPAHHOH IOJB3bl B MEAMIMHE, KOCMETHKE U muTaHuu. Rubus
vulgaris npu3HaH KOHICHTPHPOBAHHBIM HCTOYHHKOM IICHHBIX MUTATCIbHBIX BEIICCTB U OHOIOTHYCCKU
AKTUBHBIX COCJAMHCHHI C TEPaNeBTUYECKMM MOTEHIMAIOM W NpHU3HAH (YHKIHOHAIBHBIM MPOLYKTOM
muranus. [lromsr u metes Rubus vulgaris comepskart Goratsiit pesepByap (GeHONBHBIX KUCIOT, BKIIOYAst
9JUIATOBYI0, TAUIOBYIO, KOQEHHYI0 M II-KyMapoOBYIO KHUCIOTBL, a TaKkxe (IaBOHOUIBI, TaKHE Kak
KBEPLETHH, TMIIEPO3HI, KEMI(PEPO, MUPHIMTHH, (+)-KaTexuH, (—)-3MHKATEXHUH, TaJUlaT SMUKATEXHHA,
npoimanuanH B2 wu  kBepuetun-3-D-rmroko3ua. CHOXKHBIA XUMHYECKHHA COCTaB  IMOJYEPKUBACT
3HAaYMMOCTh PACTCHUS B Pa3jIMYHBIX OTPACISIX HPOMBIIUICHHOCTH. JlanpHeimuii ananu3 cocraBa Rubus
vulgaris BeisBII B HeM gnasicnocms (6.71 %), sonvnocme (3.48 %), sxempaxmusnvie éewjecmea (16.48
%), opeanuueckue xucnromwur (1.43 %), @rasonouowr (0.23 %), oybunvuvie sewecmsa (1.56 %),
ankanouowr ( 3.98%), xymapun (2.18 %), canonunvr (3.80 %) u yenesooer (2.12 %). Kpome Toro,
HCII0JIb30BaHNE MHOTOJIEMEHTHOTO aTOMHO-3MUCCHOHHOTO CIIEKTPAIbHOTO aHAIN3a BBISBIJIO HAJIHYKE B
30JI€ PaCTCHUI BOCHMH 3JIEMEHTOB, B IEPBYI0 ouepens kaaus (162 mr/r), kanvyus (29 Mr/r), gocopa (22
Mr/r) u maenus (20 mr/r). Takoe BcecTopoHHee OOBSICHEHHE XMMUYECKOro cocTaBa Rubus vulgaris He
TOJIBKO MOMYEPKHUBAET €ro IMHIIEBYI0 IIEHHOCTh, HO M OTKPBIBAET MyTh K €ro HCIOJIB30BAHUIO B
Pa3INYHBIX 00JIACTSX, OT (hapMAIEBTHKHU [0 HUIICBOM HAYKH 1 33 €€ MPEICIaMH.

KuaroueBbie caoBa: Rubus vulgaris, skcTpakis, GHOJOrHYECKH aKTHBHBIE BEIECTBA, XpoMaTorpaus,
MUHEPABI U T. 1.

Bonamxuwizer Hazepke dokmopaum 1-kypca

Hypmaxanosa Axmapan Caovikoena Kanouoam OuoI02utecKux Hayx,
accoyuuposanblil npogeccop

bepzanaesa I'ynvzam Epzazuesna KAHOUOAM XUMUYECKUX HAYVK

Hrwcebaesa Monvovip Akumdcanosna KAHOUOAM XUMUYECKUX HAYK,
accoyuuposanvlil npogeccop
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