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SUBSTANTIATION OF ULTRASOUND-ASSISTED EXTRACTION PARAMETERS FOR
OBTAINING AN EXTRACT FROM ROSE HIPS (ROSA CANINA L.)

Abstract: The article presents the results of a research of the influence of extraction agents with
different ethanol concentrations (30%, 40%, 50%, 60%, 70%, 80% and 96%) on the yield of extractives and
found that the highest yield of extractives have been obtained when using 40% ethyl alcohol as an extraction
agent. Therefore, this concentration has been chosen as the main extractive agent for further experiments.
Ethanol, in particular, is a widely used extractive agent for plant materials due to its ability to extract a wide
range of compounds, including phenolic compounds, flavonoids and organic acids. In recent years, ultrasonic-
assisted extraction has gained attention due to its ability to improve extraction efficiency, reduce extraction
time, and minimize the use of solvents, making it an environmentally friendly and cost-effective method. The
optimal parameters of ultrasonic-assisted extraction have been established for obtaining an alcoholic extract
from hips of Rosa canina (RosaCanina L.) — the highest yield of extractives was obtained with extraction
duration of 30 minutes, extraction temperature was 50°C, ultrasound power was 35 kHz. It is possible to obtain
the maximum amount of biologically active compounds from raw materials by optimizing these parameters,
which leads to a higher quality of the final product.

Key worlds: rose hips, extractive agent, yield of extractives, ultrasonic-assisted extraction, extraction
parameters.

Introduction

The fruits of various wild fruit and berry plants are used as non-traditional sources of plant raw
materials in food production. The shift in priorities towards the use of wild plants is associated with
their ability to synthesize and accumulate simultaneously hundreds, or even thousands of biologically
active substances (BAS), which determines the effect of multiple effects on the human body and the
formation of multi-vector technological properties. Also, being fundamentally closer in nature to the
human body than synthetic drugs, they are characterized by higher safety indicators [1-3]. Plants
serve not only as a direct source of food, but also as technological raw materials for processing
traditional food products — obtaining original taste and maximum benefits [4].

Our country is rich in many medicinal plants, which are found both in wild and cultivated forms.
About 18 000 species of wild plants grow within the territory of Kazakhstan. Wild plants are the
richest sources of vitamins (vitamin C, provitamin A-carotene, etc.), carbohydrates, fats (fatty oil),
proteins, organic acids (citric, malic, etc.), aromatic substances, antioxidants, which the human body
urgently needs. Plants and their parts, containing more than 15% of a person’s daily physiological
need for biologically active substances, can be used as functional ingredients in the production of
functional food products, which today form the basis of therapeutic and preventive nutrition for the
population. Medicinal plants in the human diet, along with their nutritional function, are also
important, performing a comprehensive defense of the body, represented by an antioxidant system
of vitamins, polyphenols and microelements, and also play a primary role in cleansing the body of
various toxic substances, due to the presence of dietary fiber and they contain pectin [5-8].

Thus, the use of wild plant materials makes it possible to improve the taste range of products
and enrich them with biologically active substances. Among wild fruit plants, rose hips are of
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particular interest; they have not only high taste properties, but also a wide range of physiological
effects, due to the rich set of biologically active substances they contain, including those with
antioxidant properties.

Rosehip (Rosa canina L.) is a fruit of the Rosaceae family, which contains a large amount of
phenolic compounds, carotenoids, tocopherols, flavonoids and vitamin C. In addition, rosehip
contains other vitamins (A, B1, B2, K), minerals (calcium, phosphorus, potassium), carbohydrates
(pectin), tannins and essential oils. Due to its rich bioactive compounds, rose hips are commonly
used to prevent and treat several diseases such as colds, gastrointestinal disorders, infections and
diabetes. Rose hips are widely used in cosmetics and pharmacology, and in the food industry, rose
hips are used as marmalade, nectar, jam, syrups and dyes [9]. The effectiveness of consuming rose
hips to reduce the risk of cardiovascular diseases, as well as to prevent vitamin C deficiency, is
shown in the work [10]. The antioxidant activity of Rosa canina L fruits extract has been documented
in several studies. The antioxidant and anti-inflammatory effects of Rosa canina L. are consistent
with its clinical effects - especially given new data on the pharmacological picture of osteoarthritis
[11-13].

In terms of vitamin C content (in seeds — 4,8%, in pulp — up to 8,5%), it has no equal among
fruit and berry crops. In addition, rose hips contain P-active compounds (up to 9%), vitamin E (6-10
mg / 100 g), B1, B2, B9, carotene, tannins, pectin, nitrogen compounds, flavonoids, sugar, organic
acids, fats and many microelements of the hematopoietic complex: Fe, Mg, Ca, K, Cu, Zn. The seeds
contain up to 12% fatty acids, rubixanthin, gazaniaxanthin, 3-cryptoxanthin and zeaxanthin and
phenolic compounds such as quercetin, ellagic acid, quercetin glycosides, hydroxycinnamic acids,
proanthocyanidin, aglycones [14]. The work [15] established a high content of biologically active
compounds, primarily ascorbic acid (from 6.0 to 8.2 mg g™ of live weight (FW)), flavonols (427.9 +
0.4 ygg* FW ) and antioxidant activity.

Rose hips (Rosacanina L.) are becoming increasingly popular due to their bioactive
components. Rosehip is distinguished by its antioxidant, immunomodulatory and anticancer
properties. However, the abundance of these bioactive substances determines its tart taste, as a
result of which it is consumed mainly in processed form [16].

The introduction of minor components of fruits and berries in the form of extracts into
biologically active dietary supplements accelerates their absorption in the gastrointestinal tract while
maintaining functional properties [17]. Recently, there has been increasing interest in bioactive
compounds with properties beneficial to human health, which includes polyphenolic compounds and
flavonoids. Therefore, the search for the most effective and environmentally friendly methods for
extraction from natural products remains an urgent task. The efficiency of extraction of biologically
active components from plant materials depends on various factors, such as extraction technology,
nature of the solvent, time, temperature, module, i.e., the ratio of plant material and solvent, and
many others [18]. However, optimal extraction technology is critical to ensure efficient extraction of
target components from plant material. Over the past decades, several new extraction technologies
have been actively introduced, including ultrasonic and microwave, which are energy-saving and
environmentally friendly, producing high-quality extracts. Theoretically, the optimal extraction
technology should be simple, safe, reproducible, inexpensive and suitable for industrial application
[19].

Ultrasonic-assisted extraction is used to extract plant components. The ultrasonic-assisted
extraction technique is especially attractive due to its simplicity and low cost of equipment. It is based
on the use of energy obtained from ultrasound at frequencies above the human audible range (sound
waves with a frequency above 20 kHz), facilitating the extraction of active substances from plant
materials with a solvent. It has been established that the use of ultrasonic activation makes it possible
to increase the yield of extractives in the resulting extract [20-22].

The purpose of this work is to determine the yield of extractives and substantiate the optimal
parameters of ultrasonic-assisted extraction for obtaining an alcoholic extract from the fruits of the
Rosa Canina (RosaCanina L.).

Research methods and conditions

Determination of the yield of extractives. About 3 g (exactly weighed) of crushed raw material
passing through a sieve with a hole size of 1 mm is placed in a flask with a ground section, 50 ml of
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extractive agent is added, the flask is capped, weighed to the nearest 0.01 g and left for 1 hour. Then
the flask is attached to reflux, it is heated, maintaining a low boil for 2 hours. The flask is cooled,
stoppered, weighed and the loss in mass is replenished with extractive agent. The contents of the
flask are thoroughly shaken and filtered through a paper filter into a dry flask. 25 ml of the filtrate is
evaporated to dryness in a water bath in a dried and accurately weighed porcelain dish. The dry
residue is dried in an oven at a temperature of (102.5 * 2.5) °C to constant weight, then cooled in a
desiccator for 30 minutes and it is weighed [23].

The content of extractives (X) as a percentage in terms of absolutely dry raw materials is

calculated using Formula (1):
mx200x100
= (1)

T myx(100-W)

where: m —is mass of dry residue, g;

m+— is mass of raw materials, g;

W — weight loss when drying raw materials, %.

Weight loss on drying (W) was calculated using the following formula (1):

(m-my)x100
W = (e @)

where: m — mass before drying, g;

m+ — mass after drying, g.

Research results

Different concentrations of ethanol (30%, 40%, 50%, 60%, 70%, 80% and 96%) have been
used as extractive agents to study their effect on the yield of extractives. The percentage yield of
extractives was calculated based on the weight of the extracted material, and the results were
rounded to the nearest 0.01. The data obtained during the determination are presented in Table 1,
which provides an overview of the yields of extractives obtained using different concentrations of
extractive agents.

Table 1 — Yield of rosehip extractives

Extractive agent Yield of extractives, %
Ethanol 30% 34,85
Ethanol 40% 65,41
Ethanol 50% 40,94
Ethanol 60% 36,83
Ethanol 70% 54,11
Ethanol 80% 29,35
Ethanol 96% 23,02

Based on the data presented in Table 1, we can conclude that the highest yield of extractives
has been obtained when using 40% ethyl alcohol as an extractive agent. Therefore, this
concentration has been chosen as the main extractive agent for further experiments.

The process of extraction of plant materials is influenced by several factors that must be taken
into account when choosing extraction conditions: anatomical structure, nature or degree of grinding
of plant materials, concentration differences, temperature and duration of extraction, viscosity and
nature of the extractive agent, surfactants and hydrodynamic layer of plant material.

The preparation of an alcoholic extract of Rosa Canina hips (RosaCanina L.) has been
performed by solvent extraction in an ultrasonic bath. Extraction of samples has been performed
under the following conditions (Table 2):

— Ultrasonic wave frequency was 35 kHz
— Extraction time was from 15 min to 75 min with an interval of 15 min

— Temperature was 50°C.
From the data in Table 2 it can be seen that the highest yield of extractives have been obtained
with extraction duration of 30 minutes.
Based on the research results obtained, we have established the optimal parameters of
ultrasonic-assisted extraction for obtaining an alcoholic extract from the Rosa Canina hips
(RosaCanina L.). The obtained data are shown in Table 3.
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Table 2 — Effect of extraction duration on the yield of extractives

W'.Id growing raw Extractive agent 40%, Extraction duration, min Yield, %
materials (rose hips), gr ml
10 100 15 22,044
10 100 30 36,26
10 100 45 21,64
10 100 60 29,66
10 100 75 32,12

Table 3 — Optimal ultrasonic-assisted extraction parameters for obtaining alcoholic extract of
the Rosa Canina hips (Rosa Canina L.)

Parameters Optimal extraction value

Extraction time, min 30

Extraction temperature, °C 50

Solvent type Ethanol 40%

Raw material/extractive agent ratio 1:10

Ultrasonic power, W 150

Ultrasonic frequency, kHz 35

Mains voltage, V 220

Total input frequency, W 280

Discussion of scientific results

The use of different ethanol concentrations made it possible to study the influence of these
parameters on the yield of extractives from rose hips. Ethanol, in particular, is a widely used
extractive agent for plant materials due to its ability to extract a wide range of compounds, including
phenolic compounds, flavonoids and organic acids. The highest yield of extractives has been
obtained when using 40% ethyl alcohol as an extractive agent.

The results obtained in this study provide valuable information on the yield of extractives from
rose hips and can be used to optimize the extraction process to isolate bioactive compounds from
this plant. By selecting 40% ethyl alcohol as the primary extractive agent based on the results of this
study, researchers can optimize the extraction process and focus on identifying and characterizing
the bioactive compounds contained in rose hips.

In recent years, ultrasonic-assisted extraction has gained attention due to its ability to improve
extraction efficiency, reduce extraction time, and minimize the use of solvents, making it an
environmentally friendly and cost-effective method. When studying the influence of ultrasonic-
assisted extraction parameters on yield and composition, it was found that higher extraction
temperatures above 50 °C destroyed the polyphenols in the extracts; The most effective are low
frequencies in the ultrasonic power range below 40 kHz; the yield of polyphenols usually increases
with increasing power, but with a threshold beyond which no significant increase is observed; Higher
ultrasound power leads to the formation of free hydroxyl radicals, which destroy polyphenols,
especially in the presence of high water content [24]. Thus, parameters affecting ultrasonic-assisted
extraction include extraction time, extraction temperature, ultrasonic power, and liquid-to-solid
extraction ratio. By optimizing these parameters, it is possible to obtain the maximum amount of
biologically active compounds from raw materials, which leads to a higher quality of the final product.

Conclusion

Based on a research of the influence of extractive agents with different ethanol concentrations
(30%, 40%, 50%, 60%, 70%, 80% and 96%) on the yield of extractives, it was found that the highest
yield of extractives has been obtained when using 40% ethyl alcohol as an extractive agent.
Therefore, this concentration has been chosen as the main extractive agent for further experiments.

The optimal parameters of ultrasonic-assisted extraction have been established for obtaining
an alcoholic extract from Rose Canina hips (Rosa Canina L.) — the highest yield of extractives has
been obtained with extraction duration of 30 minutes, extraction temperature was 50°C, ultrasound
power was 35 kHz. By optimizing these parameters, it is possible to obtain the maximum amount of
biologically active compounds from raw materials, which leads to a higher quality of the final product.
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NTM¥PbIH XXEMICIHEH SKCTPAKT AJY YWIIH YIIbTPAAbIEbICTbIK 3KCTPAKLIUA
NMAPAMETPJIEPIH HEFI3AEY (ROSA CANINA L))

Makanada akcmpakmuemi 3ammap0ObiH WhifybiHa 3MaHo10biH 8pmypsii KoHUeHmpauvusicsl 6ap (30%,
40%, 50%, 60%, 70%, 80% xoHe 96%) akcmpazeHmmepdiH acepiH 3epmmey Hamuxesnepi KenmipinzeH
JKOHEe aKcmpakmuemi 3ammapObiH €H Ker WhbIfbiMbl 3KcmpazeHm pemiHde 40% amun cnupmiH natdanaHy
KesiHOe arnbiHFaHbl aHbiKmarnfaH. CoHObIKmaH Oyn worbiprnaHy 00aH apfbl 3KCHEpUMEHMMmMep yWwiH Heaisai
aKkcmpazeHm pemiHde maH0asndbl. OmaHor, aman atimkaHda, QpeHO KOChlbICMaphbiH, ¢hriagoHoudmap MeH
opzaHuKarsblK KbiwKbli0apobl Koca asiraH0a, KocbliibicmapObiH KeH CrieKmpiH any kabinemiHiH apkacblHOa
OCiMOIK wWuKizambl YWIiH KeHiHeH naddanaHbliambelH 3KcmpazeHm 60sbin mabbiiadsl. CoHfbl Xblidapbl
ynbmpadbibbiCmbIK IKCMpaKyusi 3KCmpakyus muimoiniaiH apmmbIpy, 3KCMPakyus yakbimMbIH KbiCKapmy
JXoHe epimkiwmepdi natidanaHydb! bapbiHWa asalimy KabinemiHiH apkacbiHOa Ha3apObl e3iHe aydapobl, 6y
oa0ic 3KOMo2USNbIK masa XoHe 3JKOHOMUKasblK muimOi emedi. im umiHiH XemicmepiHeH cnupmmik
CbifbIHObIHBI @y YWiH ynbmpadblbbicmblK 3KCmMpaKuusHbiH oHmadnel napamemprepi 6enzineHoi
(RosaCaninal.) - askcmpakmuemi 3ammapObiH €H Kol WblfbiMbl 3KCmpakuyus y3akmbirbl 30 MUuHym,
akcmpakyusi memnepamypacbi 50 0C, ynbmpadsibbicmbid Kyambl 35 kly 6onraHOa anbiHObl. Ocbi
napamempiepdi oHmadnaHObipa ombipbir, WukKidammaH 6uonoausinbik besiceHOi KocbinbicmapobiH €H Kern
caHblIH anyra 6onadbl, 6y mynKinikmi eHiMHIH HefypIibiM Xofapbl canacbiHa akeseoi.

TyliH ce3dep:. umMmypbIH, 3KCmpaseHm, aKcmpakmuemi 3ammapobiH WhbIFybl, yibmpadbibbICMbIK
aKCmpakyusi, aKempakuus napamempiriepi.
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OBOCHOBAHMWE NAPAMETPOB YJIbTPA3BYKOBOW 3KCTPAKLIUM ANA NONTYYEHUA SKCTPAKTA
N3 nNnoaoB LWUWMNOBHUKA (ROSA CANINA L))

B cmambe npusedeHbl pe3ynbmambl Uccnedo8aHUsi B/IUSHUSI 3KCMpazeHmos C PasiuvyHol
KoHueHmpauueut smaxona (30%, 40%, 50%, 60%, 70%, 80% u 96%) Ha 8bIx00 3KCMpaKMmMueHbIX 8euecms
U yCcmaHoe8rieHo, Ymo Haubonbwull 8bIX00 3KCMPaKmMuBHbIX eewecms Obifl rosy4eH rpu ucrosib308aHuuU
40%-Ho20 3musI08020 criupma 6 kayecmee akcmpazeHma. [1loamomy ama KoHueHmpauusi bbiria ebibpaHa e
Kayecmee 0CHOBHO20 aKcmpazeHma 01151 OanbHeUWUX SKCepuUMeHmo8. OmaHorsi, 8 YaCmHOCMU, S8/15iemcsi
WUPOKO UCMONb3yeMbiM 3KCmMpazeHmMom Ors pacmumersibHO20 Cbhipbsi brnaz2odapsi e2o criocobHocmu
u3eriekamb WUPOKUL criekmp COeOUHEeHUU, 6K/Yast (beHOosbHbIe COEeOUHEHUs, hragoHoUObl U
opzaHu4eckue Kucriomsbl. B nocrnedHue 200kl yribmpa3ssykogasi IKCmpaKkyusi rnpuesnexksio Kk cebe eHUMaHue
6nazodaps ceoeli criocobHocmu rosbiwamb 3hheKmMUBHOCMb 3KCMpaKuuu, CcoKpawamb epemMs
aKcmpakyuu U ceodumb K MUHUMYMY UCMOMb308aHUe pacmeopumersiel, 4Ymo Oesaem 3mom Memood
9KOJI02UYECKU HUCMbIM U 3KOHOMUYECKU 3QGheKMUBHbIM. YCmaHo8/1eHbl OonmumMalsibHble napamempsl
ynbmpa3sgyKoeoU 3Kcmpakyuu 0151 MosyYeHUs Crupmoeoeo aKcmpakma u3 10008 WurnosHuUka cobaybezo
(RosaCaninal.) — Haubonbwul 8bIX00 3KCMpPaKkmMuUBHbIX geuwiecmea bbirl MoslyYeH npu rnpodormKumMenbHoOCmu
akcmpakyuu 30 MmuHym, memnepamypa skcmpakuuu 50°C, mowHocmse ynbmpassyka 35 kl'y. Onmumusupysi
amu napamempabi, MOXHO MOSy4UMb MakCuMalsibHOEe Kou4ecmeo 6Uuoi02ud4ecKU akmueHbIX coeduHeHUl u3
CbIpbs, YMO npueodum K 6osiee 8bICOKOMY Ka4ecmeay KOHe4YHO20 rnpodykma.
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Knioyeenbie crioea: WurnosHUK, skcmpazeHm, 8bIx00 SKCMpakmueHbIX 8eulecms, yibmpa3sgyKoeas
3KCMpaKyusi, napamempbl 3KCMpaxKyuu.
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