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Abstract. Introduction. The study of medicinal plant raw materials as a source for the creation of
unique and highly effective medicines based on it is of great importance for the development of pharmacy
and medicine in Kazakhstan. Various types of rosehip contain a valuable complex of biologically active
compounds (BAC), which causes their widespread use in folk medicine due to antioxidant, anti-
inflammatory, choleretic and body-strengthening effects, as well as pharmacopoeial objects of both the
plants themselves and the medicines obtained on their basis. The object of this study — Rosa beggeriana
Schrenk, which grows only in Asia, in particular Kazakhstan, Iran, and some parts of China, and has an
almost unexplored valuable arsenal of compounds with biological activity, can increase the share of
domestic medicines in the pharmaceutical market of the country. Goals and objectives. The purpose is to
identify the suitability of raw material for further use in medicine. Research methods. The research object
was collected during the fruiting season along the Ili River in the Almaty region and dried in accordance
with recommendations for this type of raw material. In this study, chemical and physicochemical research
methods were used. The article presents data on the establishment of the goodness of the studied Rosa
beggeriana Schrenk plants and the dry complex of BAC obtained on a comparative context with the well-
known pharmacopoeia species of this plant family of Rosa canina plants, the mineral composition of
macro- and microelements and the development of an optimal technology for obtaining a complex of
biologically active substances from Rosa beggeriana Schrenk in the form of a dry extract. Conclusion. It
has been established that this type of rose hip can be used for medical purposes and is not inferior in
quality to the widespread type of rose hip Rosa canina. Parameters were also established under which the
highest yield of raw materials can be obtained.
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1. Introduction

Thus far plants that have therapeutic effects attract the attention of many
researchers, which is due to the reliability of their therapeutic value, which has
been confirmed by scientific medicine. The continuing interest in herbal treatment
is due to the so-called "medicinal disease". According to information received
from the World Health Organization (WHO), about 7% of patients were
hospitalized due to intolerance to chemicals, while this is a rare phenomenon
when using herbal medicines. According to WHO experts, it is desirable to use
herbal medicines in the treatment of 75% of patients. The introduction of
phytopreparations into the healthcare system is under the positive view of WHO
[1].

To date, various types of rosehip are widely distributed around the world and
are used in pharmaceutical production due to the high content of BAC. The
increased interest in these plants is caused by the high content of several BAC.
Thus, due to the rich composition of plants of the Rosaceae family, the value of
application in the pharmaceutical industry increases significantly. Of these,
almost unstudied Rosa beggeriana Schrenk grows largely in Kazakhstan [2-6].

The study of plants of the family Rosaceae is associated with a high content
of tannins and flavonoids in the above-the-ground part; fruits are rich in BAC,
carbohydrates, organic acids, tannins, salts of iron, manganese, calcium and
magnesium. [2, 3, 7, 8]. Of course, it is necessary to mention the content of
ascorbic acid, which is the reason for their use in medicine. Vitamin C is a strong
antioxidant, which helps to inhibit, that is, slow down, oxidation and at the same
time normalizes the redox reactions of the body [3, 8, 9]. In order to conduct a
comprehensive study and further introduction into the production of medicinal
plant raw materials, it is necessary to determine quality indicators. The indicators
of the quality of medicinal plant raw materials, first of all, include the
determination of humidity, three types of ash content, the amount of extractive
substances, which are determined according to regulatory documents. These
indicators are directly affected by factors such as the correct assembly of raw
materials, the conditions of its cleaning and drying, and a low content of mineral
impurities [10, 11].

The development of technology for extracting complexes of biologically
active compounds from plant raw materials can be divided into several stages, the
purpose of which is to maximize the depletion of raw materials. These stages are
characterized by the choice of the optimal extractant, the optimal ratio of raw
materials and extractant, the duration and multiplicity of extraction. The
ultrasonic extraction method was chosen as the extraction method, as it has a
number of advantages. The most important thing is to reduce the extraction time.
The use of ultrasonic extraction overcomes the problem of time costs in the
direction of reduction, at the same time contributes to the maximum release of
active substances from the intercellular space.

Thus, the goal of the study is to develop an optimized technology for
obtaining the BAC complex by ultrasound-assisted extraction from plants of the
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Rosa beggeriana Schrenk species, harvested and processed in accordance with the
international standards and pharmacopeial requirements [10, 11].

2. The experimental part

The beginning of work is marked by collecting, cleaning, drying at a
temperature of no more than 40°C and further grinding it. The optimal size of the
crushed particles is considered to be 3 mm, the reason for this choice is that the
raw material retains the cellular structure and this contributes to the rapid flow of
diffusion processes. The methodology for determining ash content, humidity and
mineral composition is given in the methodology of processing medicinal plant
raw materials [12]. During the course of the extraction process, first of all,
wetting occurs, as a result of which there is a swelling of the raw material due to
the solvent. Next, extractive substance is transferred from the intercellular space
to the extractant. With subsequent concentration of the extractant, a complex of
BAC is obtained in the form of a dry extract. An ultrasonic bath was used for
extraction, while a rotary evaporator was used to obtain a dry substance.

According to literature, ethyl alcohol and its aqueous solutions contribute to
the greatest extraction of substances. 30%, 50% and 70% aqueous solutions of
ethyl alcohol were selected for the studies. The choice of the ratio of raw
materials to extractant was carried out in the range from 1:3 to 1:9. The duration
of extraction varied from 30 minutes to 4 hours. The multiplicity of extraction
was also determined. All studies are designed for 10 g of crushed vegetable raw
materials.

Among the various physical methods of extraction intensification, this study
was conducted using ultrasound-assisted extraction. This is due to the fact that
when using it, it is possible to achieve a reduction in extraction time and an
increase in the yield of biologically active compounds from plant raw materials. It
is worth noting that previously the extract from Rosa beggeriana Schrenk was not
obtained by this method.

3. Results and discussions

The plant - Rosa beggeriana Schrenk - was collected in September, 2021 at
temperatures ranging from 23 to 25°C close to the Ili River and within Almaty
oblast at coordinates N44°79.3959, E76°29.8245. Subsequently, the plant
underwent a drying process in a cabinet at 35°C for 6 hours, followed by an
additional 48 hours at room temperature.

A sample of the collected vegetable raw materials was then preserved in the
herbarium collection at the Institute of Botany and Phytointroduction, affiliated
with the Ministry of Science and Higher Education in Almaty, Kazakhstan, with
the assigned reference number 0002540 (Figure 1).
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Figure 1 — Rosa beggeriana Schrenk

The results of the quality indicators analysis of the studied samples are
shown in Table 1. For comparison, a more studied species of rosehip was
selected, which has an affinity for the objects of research - Rosa canina — which is
a pharmacopeial medicinal plant.

Table 1 — Data on the quality indicators in the above-the-ground part and the fruits of the Rosa
beggeriana Schrenk and substances obtained on their basis, %

Quality Above- Substance from Fruits | Substanc Rosa canina
indicators the- the above-the- e from (pharmacopeial medicinal
ground ground part fruits plant)
part
Humidity 7.76 8.45 933 | 1102 no more than 15.0
Total ash 6.68 7.01 8.34 8.12 no more than 17.0
Ash insoluble no more than 1.5
in 10% HCl 0.57 0.53 0.67 0.66
Sulfate ash 9.93 8.27 7.00 7.76 12.0
Extractive 33.07 ) 78.77 ) at least 6.0
substances

According to the above data from Table 1, the values of humidity indicators,
three types of ash are within the limits of tolerance in accordance with the
requirements of the State Pharmacopoeia of the Republic of Kazakhstan for Rosa
canina [13]. And the content of extractive substances significantly exceeds the
threshold, which indicates the profitability of Rosa beggeriana Schrenk.
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Table 2 — Macro- and microelement composition of the above-the-ground part and fruits of Rosa
beggeriana Schrenk, mg/kg.

Na K Ca Mg Zn Ni Mn Fe Cu
Above-the- | 542.02 | 6967.56 | 8938.82 | 2261.17 | 10.67 | 5.69 | 42.01 | 66.48 | 10.55
ground
part
Fruits 122.81 | 5511.13 | 1213.17 | 728.42 3.01 154 | 26.34 | 7.03 5.03

From Table 2, it can be seen that the mineral composition of the above-the-
ground part of Rosa beggeriana Schrenk is richer than in fruits. This is due to the
fact that the above-the-ground part is in contact with the ground and irrigated
water, rather than the fruits. Accordingly, mineral substances accumulate to a
large extent in the above-the-ground part. In addition, table 2 can also highlight
the high content of metals such as potassium, calcium, iron and manganese.

Deviation from the norm of Cd, Hg, Pb content negatively affects the
nervous, cardiovascular and immune systems of a living organism, the cause of
which is caused by numerous metabolic disorders in the body. Cadmium can
cause accumulation of lipids in vascular walls, oxidative stress, and inflammatory
processes. At the same time, toxic damage to cardiomyocytes, dilation of the heart
chambers can be noticed. Mercury, entering the body, binds to sulfhydryl groups
of blood enzymes, blocking their activity, which leads to a violation of the
processes of biosynthesis of proteins and cellular ribonucleic acids. The toxic
effect of lead is due to the formation of bonds between lead ions and the centers
responsible for the formation of certain enzymes. The production of hexokinase,
glucose-6-phosphate dehydrogenase is blocked, and the tricarboxylic acid cycle is
disrupted. Their quantity is shown in Diagram 1.
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Diagram 1. The content of heavy metals of Rosa beggeriana Schrenk.

According to the analysis, the content of heavy metals, namely, lead,
cadmium, comply with the requirements of the State Pharmacopoeia of the
Republic of Kazakhstan for Rosa canina and does not exceed 6.0 mg/kg and 1.0
mg/kg, respectively, and the mercury content was not detected in the above-the-
ground part and in the fruits [13].
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After establishing the quality, the parameters of the technology for extracting
the maximum amount of extractive substances from the plant sample were
determined. The first step was to determine the most optimal extractant (Diagram
2).

3.07

Ethanol 70% 1.19
=
g 4.3
j:g Ethanol 50% 1.23

3.82
Ethanol 30% 0.87
0] 1 2 3 4 5

Mass of the BAC complex. g

m Fruits ™ Aboveground part

Diagram 2. Dependence of the output of the BAC complex on the optimal extractant for the
aboveground part and fruits of plants of the Rosa beggeriana Schrenk species.

According to the extracted amount of substances, it is possible to determine
the optimal extractant. The most optimal extractant for both the above-the-ground
part and the fruit, according to the results obtained, is a 50% aqueous solution of
ethanol. Next, the most optimal ratio of the plant to the extractant was studied

(diagram 3).

2.25 21 2.04 2.01
5.63 4.39 4.12 3.61

Mass of the BAC complex, g
=T S R FC R S - Y

1
® Abovegr. part | 1.23 2.14
m Fruits 4.27 4.69

Diagram 3. Dependence of the output of the BAC complex on the optimal ratio of raw materials and
extractant for the aboveground part and fruits of Rosa beggeriana Schrenk plants.

As can be seen from Diagram 3, both for the above-the-ground part and for
fruits the most optimal ratio is 1.5, which was determined by the yield of
substances.
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It is logical to assume that the more extractant will take part in the extraction,
the more biologically active substances will be dissolved and extracted from the
cells of plant raw materials. Nevertheless, an immeasurable increase in the
volume of the solvent leads to a decrease in the concentration of biologically
active substances in the extract.

The data on determining the optimal extraction time is shown in chart 1.
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Chart 1. Dependence of the output of the BAC complex on the optimal extraction time of the
aboveground part and fruits of Rosa beggeriana Schrenk plants.

According to the obtained chart 1, when using ultrasound-assisted extraction,
the optimal time is considered to be 3 hours for both samples. It only stands to
reason that the longest extraction time will lead to the greatest yield. Since the
technological scheme for obtaining the extract is being developed, it is necessary
to take into account various parameters of a production nature. Therefore, it is
necessary to choose such an extraction duration in which the process is
considered not time-consuming, but so that the amount of BAC is allocated as
much as possible.

Data on the determination of the extraction multiplicity is shown in diagram
4,

Above-the-ground part Fruit

14%

1
55%

Diagram 4. Yields of substances extracted from the above-the-ground part and fruits,
depending on the number of extractions.

44



ISSN 1813-1107, eISSN 2710-1185 MNe 1,2024

Due to the high absorption capacity, plant raw materials are able to retain
part of the extractant in their cellular structure. As a result, at the first extraction,
it will not be possible to fully extract BAC. And, accordingly, it is considered
necessary to carry out extraction several times to maximize the depletion of raw
materials. According to diagram 4, the extraction multiplicity is equal to three.
Since the following extractions after the third did not lead to significant yields of
the BAC complex, it was decided to consider three-fold extraction sufficient.

4. Conclusion

Quality indicators, heavy metal content and macro- and microelement
composition for Rosa beggeriana Schrenk plants in the above-the-ground part and
fruits were determined. As shown above, the obtained research data have shown
that this type of medicinal plant raw materials can be suitable to use for medicinal
purposes but it also needs further investigation for large-scale production of
substances based on it.

After checking the quality, parameters such as the optimal extractant, the
optimal ratio of raw materials to extractant, the duration of extraction and the
multiplicity of extraction were selected. And, thus, the technology of obtaining a
complex of biologically active compounds from plants of the species Rosa
beggeriana Schrenk in the form of dry extract is determined.

Funding: This research is funded by the Science Committee of the Ministry of Science and Higher
Education of the Republic of Kazakhstan (Grant No. AP 19677518).
Conflicts of Interest: The authors declare no conflict of interest.
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Tyiiinaeme. Kipicne. [lopinik eciMIiK IIMKI3aTbIH OHBIH HeriiHe Oiperei skoHe XOoFapbl THIMAI ASPLIIK
3aTTappl kacay Kkesi perinae 3eprrey KasakcTan ¢apmanusd MeH MEIUNIUHAHBI JaMBITy YIIIH 30D
MaHbI3Fa He. ITMYPBIHHBIH 9pTYpJI TYpiepinae ononorusuiblk Oencenni 3aTtapasie (BB3) kyHas! kemeHi
KOIl MeJILIep/e KaMTHIbI, OYJI OJapAbIH aHTHOKCHIAHTTHI, KaOBIHyFa KapChl, XOJIEPETUKANBIK JKOHE afaM
aF3aCBIH KBl KYIISHTETIH dcepiepre OainaHBICThI XalBIKTHIK MEAMLMHAAA KCHIHEH KOJIaHBUTYbIHA,
oHe OynaH Oacka eciMuikTepiH (apMakonesuiblK OOBEKTIIepi peTiHIe JXOHE OJIap/blH HeriziHue
aJBIHFAH JOPUTIK 3aTTap JalbIHIANyblHa cebemkep Oomamsl. by 3eprTreyniH HblcaHBI AsHAna, aTall
aiiTkanna Kazakcrannma, Mpanpa skone KpiTailibiH keitOip OenikTepiHIe ©CETIH JXKOHE OHOJIOTHSIIBIK
OesceHiiri 6ap KOCBUIBICTAPIIBIH iC JKY31HAE 3epTTeIMEreH KYH/Ibl apceHallbiHa ue. berrep HTMYpbIHBI
ociMIITIHIH op0ap Oeiri enmiH (apMaleBTHKAIBIK HAPHIFBIHAAFEl OTAHIBIK JOPUIIK 3aTTapAblH YIECiH
apTThIpa anansl. Makcammap men minoemmep. Byl 3epTTeyniH MaKcaThl MEH MiHJETI OCHI IIHMKi3aTTHIH
MeJMLMHA/IA OJIaH opi NaiJanaHy yIIiH )KapaMIbUIbIFBIH aHbIKTay O0JIbIN TaObLIaAbl. 3epmmey a0icmepi.
3eprTey HbIcaHbl AnMaThl OOJBICBIHIAFH [i1e 03eHi OoiibiHaH keMic Oepy Ke3eHiHae (KbIpKyiek aibiHia)
JKMHAJIBII, IIHKI3aTTBIH OCHI TypiHE Ka)XXETTI YCHIHBICTApFa Colikec KenTipiiai. by 3epTreyne XUMHUSIIBIK
KoHe (M3HMKA-XUMHUSUIBIK 3epTTey oficTepi KoymaHpUiasl. Makanama 3eprrenerin Rosa beggeriana
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Schrenk ecimaikrepiniH Karepci3mirin >koHe oJlapjblH HerisiHme OesiHeTiH 3arThl R0Sa canina
OCIMIIKTEpiHIH OChl TYPiHIH KCHIHEH TaHbIMal (apMakKolesUlbIK TYpIMEH, Makpo KOHE
MHKPODJIEMEHTTEPIIH MHHEpaIIbl KYpaMbIMEH CaJIBICTBIPMajibl KOHTEKCTE aHBIKTay »oHe berrep
WTMYPBIHBIHAH KYPFAK CBHIFBIHIBI TYPIHAETT OHONOTMSUIBIK OEJNCEH/I 3aTTap KEIICHIH ailyAblH OHTAIlIbI
TEXHOJIOTHSICHIH 93ipJiey Typasibl MIIMETTEp KenTipiaren. Kopoimuinowi. ItMypbiHHbIH Oy1 Typin (Rosa
beggeriana Schrenk) empix MakcarTa KoJgaHyFa GONATHIHBI JKOHE Callachl JKarblHAH KeH TapajraH Rosa
canina UTMYpPBIHHBIH TYPiHEH KeM TYCIEHTIHAIri aHbIKTambl. [IIMKi3aTThIH eH KOFaphl IIBIFBIMIBUIBIFBIH
ajyra OOJIATBIH mapameTpiep je OeJriIeHim, ONTUMANIbl TEXHOIOTHACHl aHbIKTanabl. COHBIMEH Kartap,
OyJ1 mapameTpIiep )KeMicTep YIIiH [e, )KaIbl 3ayBbITThIH aya 0eliri yiiH ae OenriaeHIi.

Tyiiin ce3aep: Rosa beggeriana Schrenk, Rosa canina, Guonorususik Gencenni 3atrap (BB3), cama
kepcetkimrepi, Bb3 any texnonorusicel, Y/-3kcTpakums

Ocemosa banycan Axmemxpizo mazucmpanm
Aumyapoea Aitzepum Illaxkupoena dokmopanm
Kycynoea I'anua Eeenmaesna XUMUSL 2bITBIMOAPBIHBIY OOKMOPYbL, NPOdeccop

TEXHOJIOTHSI HOJTYYEHHUSI CYXOIr'0 KOMILTEKCA BHOJIOTMYECKH AKTHUBHBIX
BELECTB U3 PACTEHUI1 BUJIA ROSA BEGGERIANA SCHRENK

b.A. Ocemosa'’, A. Aiimyaposa'?, I'.E. XKycynoea*>

'Kazaxckuii nayuonanvuwiil ynueepcumem umenu anv-Dapabu, Anmamol, Kazaxcman
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Pe3tome. Bseoenue. ViccnenoBanne 1eKapCTBEHHOTO PACTUTENIBHOTO CHIPS KAK HCTOYHHKA IS CO3IaHUS
Ha €ro OCHOBE YHUKAJbHBIX ¥ BHICOKOI((EKTUBHBIX JIEKAPCTBEHHBIX CPEICTB UMEET OTPOMHOE 3HaYCHHE
Juist pa3BuThs papmaru u MeaunmHbl B Kazaxcrane. Pa3nudnble BUIBI IIHIOBHUKA COACPKAT LEHHBIN
KOMIUIEKC OHOJIOrHYeckn akTUBHBIX BemiecTB (BAB), uto u 00ycnaBiMBaeT ux MHUPOKOE NMPUMEHEHHE B
HApOAHON MEIMIMHE 3a CYET AHTHOKCHIAHTHOMY, IPOTHBOBOCHAIHMTEIBHOMY, >KEIUYErOHHOMY U
OOIICYKPEIUIAIONIEMY OpPraHH3M BIHSHHSM, a Takke B KauecTBe (papMaKONeHHBIX 0OBHEKTOB KaK CaMUX
pacTeHuii, Tak W TMOJydYaeMbIX Ha HX OCHOBE JIEKapPCTBEHHBbIX mpenapatoB. OOBEKT JaHHOTO
HCCIIE0BaHMs — IIMIOBHHMK berrepa, mpou3pacTaromuii TOJBKO Ha TEPPUTOPHUHM A3UHM, B YaCTHOCTH
Kasaxcrana, Upana u Hekotopbix dactsax Kutas, u o0nafaromuil mpakTHYECKA HE M3YYCHHBIM [[CHHBIM
apCCHANIOM COCJUHECHHH C OHOJIOTMYECKOH AaKTHBHOCTBIO, MOXKET MOJHATH JOJI0 OTEYECTBEHHBIX
JIEKapCTBEHHBIX CPEACTB Ha (hapMalleBTHYECKOM pBIHKE CTpaHbl. [Jenu u 3adauu. llenblo m 3amaueit
JIAHHOTO ~MCCJIEOBAaHMSI SIBISIETCS BBISBUTh IPHIOJHOCTH JAQHHOTO CBHIPbSt IS JajbHEHIIero
WCTIONIB30BaHUSI B MeauluHe. Memoowl ucciedoganus. OOBEKT UccienoBaHUS ObLT cOOpaH B CE30H
[UIOJIOHOIIEHHST BIOJb pekd Minnm B AJIMATHHCKOW OOJACTH W BBICYHICH COIJIACHO HEOOXOAUMBIM
PEeKOMEHIAIMSM JUISl JAHHOTO BHA ChIPbsi. B TaHHOM HCCIieIoBaHHH ObLIH MCIIOIb30BaHbI XUMHYECKHE U
(HU3UKO-XMMHUYECKHE METOJBl MCCIENOBaHHMs. B cTaTbe NpHBEACHHI MAaHHBIE MO YCTAaHOBJICHHIO
JI0OpOKaYeCTBEHHOCTH HCCleayeMbIx pacteHuii Rosa beggeriana Schrenk u Bbinesnsemoii Ha X OCHOBE
CyOCTaHIIMK B COIMOCTABUTEIHLHOM KOHTEKCTE C IIMPOKO H3BECTHBIM (hapMaKOIEeHHBIM BHIOM IaHHOTO
poma pacrteHmii R0Sa Canina, MHHEPaTBHOTO COCTaBa MaKpO- W MHKPOJJIEMEHTOB u pa3paboTke
ONTHMAJIBHON TEXHOJOTHH MOJNy4YeHHs W3 IIMIOBHHMKA berrepa komriekca OMOJIOTMYECKH aKTHBHBIX
BEILIECTB B BHUJIC CYXOrO JKCTPaKTa. Buigod. YCTAHOBJIEHO, YTO JAHHBIM BHJ[ IIHIIOBHHKA MOXET OBITh
UCIIOJIb30BaH YISl TMPUMEHEHHs B MEIMIMHCKUX IEAX W HE YCTYNMaeT B KauyeCTBE CBIPbSI IIHPOKO
pacmpocTpaHéHHOMY BHIy IIHIOBHHKa R0Sa canina. Takke OBUIM YCTAHOBJICHBI MAPaMETPhI, MPU
KOTOPBIX MOKHO TOJIyYUTh HaUOOIBIINI BBIXOJ ChIpbs. [Iprdem naHHbIe mapaMeTpbl ObUTH YCTaHOBIICHBI
KaK JUlsl TUI0JI0B, TaK ¥ JUIS B LIEJIOM HaJA3EMHON YaCTH PacTEHHUSI.

KaroueBbie ciioBa: Rosa beggeriana Schrenk, Rosa canina, 6uonoruyecku akruHble Bemectsa (BAB),
M0Ka3aTell KauyecTBa, TeXHoJIorus noiaydenust bAB, Y3-skcTpakius.
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