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Abstract. The article presents the results of extraction of butanol extract from the
aboveground part of the family Asteraceae of genus Symphyotrichum novi-belgii, 
growing in the East Kazakhstan region (Altai region) in September 2021, using silica 
gel as an eff ective sorbent in column chromatography and separation of quercetin from 
the fl avonoid fraction. The purpose of the work is to study the chemical composition 
of the plant of the genus Symphyotricum novi-belgii, to develop a method for obtaining 
biologically active substances and to establish the structure of individual substances 
by using modern physical and chemical methods. The study revealed the quantitative 
content of biologically active substances in the composition of a plant of the genus 
Symphyotrichum novi-belgii, as a result of which fl avonoids amounted to 1.45±0.03 %, 
tannins 1.30±0.03%, organic acids 1.43±0.02%, saponins 1.05±0.04%. Extraction of 
the fl avonoid complex from the plant Symphyotrichum novi-belgii It was carried out 
with eff ective extraction modes (maceration with 80% ethanol, 72 hours, hydromodule 
1:8). 47 mg fractions 17-19 were selected from of the fl avonoid complex by column 
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chromatography on silica gel and qualitative analysis was performed using cerium (IV) 
sulfate Ce(SO4)2 as an eluent in thin-layer chromatography. As a result, the structure 
of the isolated individual compound was confi rmed by modern methods of 1H-NMR, 
13C-NMR and mass spectrometry (EI-MS). As a result, the individual substance was 
found to be quercetin (2.1 mg).

Keywords: Asteraceae, Symphyotrichum novi-belgii, maceration method, 
biologically active substances, chromatography, NMR, fl avonoids, quercetin
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Аннотация. Мақалада Шығыс Қазақстан облысында (Алтай өңірі) өсетін 2021 
жылдың қыркүйек айында жиналған Asteraceae тұқымдасы Symphyotrichum novi-
belgii текті өсімдіктің жер үсті бөліктерінен қарапайым мацерация əдісі арқылы 
бутанолды экстракт алып, бағаналы хроматографияда тиімді сорбент ретінде 
силикагель қолданылып, флавоноидты кешеннен фракция алып, одан  кверцетинді 
бөлу нəтижелері келтірілген. Ғылыми жұмыстың мақсаты Symphyotrichum novi-
belgii текті өсімдігінің  химиялық құрамын зерттеу, биологиялық белсенді заттарды 
алудың оңтайлы жолдарын ұсыну жəне жеке таза заттардың құрылысын заманауи 
физика-химиялық əдістермен, оның ішінде ЯМР, ИҚ, УК секілді əдістермен 
дəлелдеу болып табылады. Зерттеу жұмысы барысында Symphyotrichum novi-
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belgii текті өсімдіктің құрамынан биологиялық белсенді заттардың пайыздық 
мөлшері анықталды, алынған нəтиже бойынша флaвоноидтap 1.45 ± 0.03 
%, тері илегіш зaттap 1.30 ± 0.03 %, оpгaникaлық қышқылдap 1.43 ± 0.02 %, 
сaпониндеp 1.05 ± 0.04 % мөлшерде болды. Symphyotrichum novi-belgii өсімдігінен 
флавоноидты кешен алу барысы экстракциялаудың тиімді параметрлерінде (оның 
ішінде, мацерация 80 % этанолмен, 72 сағ, гидромодуль (шикізат пен еріткіштің 
қатынасы) 1:8) жасалды. Силикагельді бағаналы хроматографияда флавоноидты 
кешеннен 47 мг 17 - 19 фракциялар алынып, жұқа қабатты хроматографияда 
айқындағыш ретінде церий (IV) сульфаты Ce(SO4)2 пайдаланып, сапалық талдау 
жүргізілді. Нəтижесінде оқшауланған жеке таза қосылыстың құрылысы заманауи 
физика-химиялық əдістермен 1Н - ЯМР, 13С - ЯМР жəне масс-спектрометрия (EI 
- MS) арқылы дəлелденді. Нəтижесінде жеке таза зат кверцетин (2.1 мг) екендігі 
анықталды.

Түйін сөздер: Asteraceae, Symphyotrichum novi-belgii, мaцeрaция əдіcі, 
биологиялық белсенді заттар, хроматография, ЯМР, флавоноидтар, кверцетин
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Аннотация. В статье представлены результаты получения бутанольного 
экстракта из надземной части растении семейства Asteraceae рода Symphyotrichum 
novi-belgii, произрастающего в Восточно-Казахстанской области (Алтайский край) 
собранных в сентябре 2021 года, методом простой мацерации с использованием 
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силикагеля в качестве эффективного сорбента в колоночной хроматографии и 
разделения кверцетина из флавоноидной фракции. Целью научной работы является 
изучение химического состава растения рода Symphyotricum novi-belgii, разработка 
способа получения биологически активных веществ и установление строения 
отдельных веществ современными физико-химическими методами, такик как 
ЯМР, ИК, УФ. В ходе исследования было выявлено количественное содержание 
биологически активных веществ в составе растения рода Symphyotrichum novi-
belgii, в результате чего флавоноиды составляли 1.45 ± 0.03 %, дубильные 
вещества - 1.30 ± 0.03 %, органические кислоты - 1.43 ± 0.02 %, сапонины - 1.05 
± 0.04 %. Экстракцию флавоноидного комплекса из растения Symphyotrichum 
novi-belgii проводили при эффективных параметрах экстракции (мацерация 80 % 
этанолом , 72 ч, гидромодуль 1:8). 47 мг 17-19 фракции разделен из флавоноидного 
комплекса методом колоночной хроматографии на силикагеле и качественный 
анализ проводили с использованием сульфата церия (IV) Ce(SO4)2 в качестве 
элюента в тонкослойной хроматографии. В результате структура выделенного 
индивидуального соединения подтверждена современными методами 1Н - ЯМР, 
13С - ЯМР  и масс-спектрометрии (EI - MS). В результате было установлено, что 
индивидуальное вещество представляет собой кверцетин (2.1 мг).

Ключевые слова: Asteraceae, Symphyotrichum novi-belgii, метод мацерации, 
биологически активные вещества, хроматография, ЯМР, флавоноиды, кверцетин

Introduction. One of the least studied and widespread plants in the East Kazakhstan 
region is Symphyotrichum novi-belgii, a member of the Asteraceae family. Plants of 
the Symphyotrichum genus are diverse, diff ering in the color of their infl orescences 
and the structure of the bush. There are more than 100 species of Symphyotrichum
in the world. The fl ower is native to eastern North America. In Kazakhstan, it grows 
from home yards to forest areas. The advantages of the plant are its long fl owering 
period, high decorativeness, ease of care, and diversity. Due to these properties, the 
plant is widely used as a garden culture. The Symphyotrichum novi-belgii plant of the 
Asteraceae family is a unique plant that plays an important role in the ecosystem and 
is of great importance to humans. The plant is used in medicine, the food industry, and 
agriculture (Mohamed et al., 2017).

In addition, the plant has high pharmacological biological activity, and is known 
to have antimicrobial, antiviral, and antioxidant eff ects due to the high content of 
polyphenols. It has been shown that the maximum amount of fl avonoid aglycones in the 
plant is observed at the beginning of the growing season and during the budding period, 
and their glycosides - during the fl owering period. Thus, in order to obtain plant material 
with the maximum amount of fl avonoid aglycones (quercetin, 3-methylquercetin, 
luteolin), the vegetative mass should be harvested at the beginning of the growing 
season, and their glycosides - during the fl owering period (Li et al., 2014).

Preparations made from Symphyotrichum novi-belgii are used in folk medicine as 
a medicinal herb for the treatment of various diseases such as arthritis, cancer, and 
infl ammation. Symphyotrichum novi-belgii is also used as a fl avoring for various foods, 
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salads, and dried foods, as a coloring agent for oils and various liquids (Sagdollina et 
al., 2023).

Materials and basic methods. To isolate fl avonoids, the above-ground parts 
(leaves, stems, infl orescences) of the plant Symphyotrichum novi-belgii, belonging to 
the Asteraceae family, growing in the Eastern region of Kazakhstan, were used. Drying 
was carried out at room temperature at the Department of Chemistry of Amanzholov 
University to create a plant herbarium. The dried leaves, stems, and infl orescences of 
the plant Symphyotrichum novi-belgii were crushed to a particle size of 1-2 mm.

Figure 1 - Separation of biologically active substances from Symphyotrichum novi-belgii fruit by the 
classical maceration method

Figure 2 - An effi  cient block diagram for obtaining biologically active complexes

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Symphyotrichum novi-belgii 
raw material 

80% Ethanol, 1:8, 72 hrs. 

Extract 

Butanol extract Ethyl acetate extract Chloroform extract Hexane extract 

N-2-S (2.1 mg) 17-19 фр. (47 mg) 
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The authenticity of the raw material and the amount of biologically active 
substances in its composition were determined according to the 1st edition of the State 
Pharmacopoeia of the Republic of Kazakhstan. 100 g of crushed Symphyotrichum novi-
belgii plant raw material was treated with 80% aqueous alcohol in a ratio of 1:8, 3 times, 
and an aqueous-alcoholic extract was obtained. During aqueous-alcoholic maceration, 
the active biologically active substances contained in the plant passed into the macerate. 
The resulting extract mixture was concentrated in a rotary evaporator at 40°C. 
Depending on the polarity, it was fi rst treated with hexane, then with chloroform, ethyl 
acetate and butanol. The working extracts were concentrated in a rotary evaporator at a 
temperature of 50-55°C. Lipophilic substances were determined from the composition 
of the separated hexane extract. It is known that the chloroform extract contains steroids, 
terpenes, chlorophylls, while the ethyl acetate extract contains carotenoids, terpenoids, 
and the butanol extract contains saponins and fl avonoids. In order to obtain the fl avonoid 
complex, the butanol extract was fractionated using silica gel column chromatography. 
As a result, 37 fractions were obtained from the butanol extract, and their qualitative 
characteristics were determined using thin layer chromatography (TLC) using special 
detectors (UV light, Ce(SO4)2) (Hassan, et al., 2011).

Results and Discussion. The purity of plant raw materials (moisture content, ash 
content, extractives content) and the amount of biologically active substances in the 
raw materials (repeated at least 3 times) were determined according to the methodology 
given in the 1st edition of the State Pharmacopoeia of the Republic of Kazakhstan. The 
results are shown in Table 1.

Table 1 - Raw material purity and content of biologically active substances, %
Authenticity of raw materials and names of biologically 

active substances
Symphyotrichum novi-belgii content, %

Laughter 10.41±0.02
Humidity 15.13 ±0.03

Extractive substances 28.76±0.03
Saponins 1.05 ±0.04

Flavonoids 1.45 ±0.03
Tanins 1.30 ±0.03

Coumarins 0.67±0.02
Organic acids 1.43 ±0.02

Alkaloids 0.55 ±0.04

During the analysis of the results of the studied Symphyotrichum novi-belgii plant, 
it was determined that fl avonoids were 1.45±0.03%, tanins were 1.30±0.03%, organic 
acids were 1.43±0.02%, and saponins were 1.05±0.04%.

A total of 37 fractions were collected by silica gel column chromatography, and each 
fraction was concentrated under mild conditions using a rotary evaporator. Fractions 
with the same Rf values   were combined in the HPLC, resulting in the isolation of the 
N-2-S compound.

Qualitative analysis using Silica gel DC- Alugram 60 UV 254 plates from the 
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company MЕРСK art. 7739, the presence of a fl avonoid complex was determined by 
yellow spots when spraying the reagent Ce(SO4)2 (Тараховский et al., 2013).

The Rf values   were compared and identifi ed with the literature data. According to 
the analysis results, the Rf value was equal to -0.89, which corresponds to quercetin. 
Quercetin was qualitatively confi rmed by the fact that it gave a rich green color with a 
solution of ferric chloride, and turned yellow with concentrated sulfuric acid (Demydiak, 
et al., 2023; Дмитриенко, et al., 2012).

The structure was confi rmed by physicochemical analysis methods 1H-NMR, 
13C-NMR and mass spectrometry (EI-MS) (Feng et al., 2017).

Yellow crystalline substance, molecular formula С15Н10О7, EI-MS, m/z: 303 [М]+, 
tmelting point=310-3150С, soluble in ethanol, insoluble in water. The analyzed compound 
turned green in an aqueous solution of FeCl3, and yellow in an AlCl3 solution, which is 
due to the presence of a free hydroxyl group at positions 3 and 5, indicating that it is a 
fl avone. The presence of a free hydroxyl group was accompanied by absorption maxima 
in the ultraviolet region at short wavelengths of 260 nm, 269 nm and long wavelengths 
of 380 nm. In the presence of sodium acetate, a hypsochromic shift occurred, and the 
presence of a free OH group at position 3 and a maximum band indicated the presence 
of a 3',4'-orthodioxy group in the B ring. During alkaline destruction, phloroglucin and 
protocatechuic acid are formed. The absorption bands at 3420 cm-1 (‒OH), 2930-2880 
cm-1 (CH3‒, CH2=, CH≡), 1607 cm-1 (‒C=O), and 1508 cm-1 (aromatic ring) in the IR 
spectrum regions identify the functional groups present in the compound (Taniguchi et 
al., 2023).

The qualitative reaction of quercetin polymerization (dimers, trimers, etc.) is their 
interaction with vanillaldehyde (vanillin) in an acidic environment, resulting in a color 
from slightly pink to dark red due to the formation of conjugated bonds in the structure 
(Zhusupova, et al., 2019, Demydiak, et al., 2023, Pyrzynska, et al., 2019, Karak, et al., 
2019).
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Figure 3 - Reaction of quercetin with vanillin aldehyde
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1Н NMR (400 MHz, DMSO-d6): δ 6.18 (d, 1H, J=1.9 Hz, H-6), 6.38 (d, 1H, J=2.1 
Hz, H-8), 12.24 (s, 1H, H-5), 10.91 (s, 1H, H-7), 7.68 (d, 1H, J=2.2 Hz, H-2′), 9.48 (s, 
1H, H-3′), 9.30 (c, 1H, H-4′), 6.80 (d, 1H, J=8.5 Hz, H-5′), 7.56 (dd, 1H, J=8.5; 2.2, Hz, 
H-6′)

13C NMR (100 MHz, Py-d5): δ 157.2 (C-2), 134.7 (C-3),  176.9 (C-4), 161.3 (C-5), 
99.2 (C-6), 162.9 (C-7), 92.4 (C-8),156.1(C-9), 104.0 (C-10), 122.1 (C-1′), 116.5 (C-2′), 
146.6 (C-3′), 116.1 (C-4′), 116.8 (C-5′), 121.5 (C-6′).

Figure 4 - 1H-NMR spectrum of quercetin (N-2-S)

Figure 5 - EI-MS mass spectrum of quercetin (N-2-S)
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Conclusion. In conclusion, a phytochemical analysis of the composition of the plant 
Symphyotrichum novi-belgii of the Asteraceae family growing in the East Kazakhstan 
region was carried out, and the quantitative amount of biologically active substances 
was determined. In addition, a butanol extract was obtained by a simple maceration 
method, and a fl avonoid complex was isolated by silica gel column chromatography. 
The structure of the individual substance isolated from the fl avonoid fraction was 
analyzed using modern 1H-NMR, 13C-NMR and EI-MS mass spectrometry. As a result, 
it was proven that the individual substance is quercetin.
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