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ЧФ «ХАЛЫҚ»

В 2016 году для развития и улучшения качества жизни казахстанцев был 
создан частный Благотворительный фонд «Халык». За годы своей деятельности 
на реализацию благотворительных проектов в областях образования и науки, 
социальной защиты, культуры, здравоохранения и спорта, Фонд выделил более 
45 миллиардов тенге.

 Особое внимание Благотворительный фонд «Халык» уделяет образовательным 
программам, считая это направление одним из ключевых в своей деятельности. 
Оказывая поддержку отечественному образованию, Фонд вносит свой посильный 
вклад в развитие качественного образования в Казахстане. Тем самым способствуя 
росту числа людей, способных менять жизнь в стране к лучшему – профессионалов 
в различных сферах, потенциальных лидеров и «великих умов». Одной из 
значимых инициатив фонда «Халык» в образовательной сфере стал проект 
Ozgeris powered by Halyk Fund – первый в стране бизнес-инкубатор для учащихся 
9-11 классов, который помогает развивать необходимые в современном мире 
предпринимательские навыки. Так, на содействие малому бизнесу школьников 
было выделено более 200 грантов. Для поддержки талантливых и мотивированных 
детей Фонд неоднократно выделял гранты на обучение в Международной школе 
«Мирас» и в Astana IT University, а также помог казахстанским школьникам 
принять участие в престижном конкурсе «USTEM Robotics» в США. Авторские 
работы в рамках проекта «Тәлімгер», которому Фонд оказал поддержку, легли в 
основу учебной программы, учебников и учебно-методических книг по предмету 
«Основы предпринимательства и бизнеса», преподаваемого в 10-11 классах 
казахстанских школ и колледжей. 

 Помимо помощи школьникам, учащимся колледжей и студентам Фонд 
считает важным внести свой вклад в повышение квалификации педагогов, 
совершенствование их знаний и навыков, поскольку именно они являются 
проводниками знаний будущих поколений казахстанцев. При поддержке Фонда 
«Халык» в южной столице был организован ежегодный городской конкурс 
педагогов «Almaty Digital Ustaz. 

 Важной инициативой стал реализуемый проект по обучению основам 
финансовой грамотности преподавателей из восьми областей Казахстана, что 
должно оказать существенное влияние на воспитание финансовой грамотности и 
предпринимательского мышления у нового поколения граждан страны. 

 Необходимую помощь Фонд «Халык» оказывает и тем, кто особенно остро 
в ней нуждается. В рамках социальной защиты населения активно проводится 
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работа по поддержке детей, оставшихся без родителей, детей и взрослых из 
социально уязвимых слоев населения, людей с ограниченными возможностями, а 
также обеспечению нуждающихся социальным жильем, строительству социально 
важных объектов, таких как детские сады, детские площадки и физкультурно-
оздоровительные комплексы. 

 В копилку добрых дел Фонда «Халык» можно добавить оказание помощи 
детскому спорту, куда относится поддержка в развитии детского футбола и карате 
в нашей стране. Жизненно важную помощь Благотворительный фонд «Халык» 
оказал нашим соотечественникам во время  недавней пандемии COVID-19. Тогда, 
в разгар тяжелой борьбы с коронавирусной инфекцией Фонд выделил свыше 11 
миллиардов тенге на приобретение необходимого медицинского оборудования 
и дорогостоящих медицинских препаратов, автомобилей скорой медицинской 
помощи и средств защиты, адресную материальную помощь социально уязвимым 
слоям населения и денежные выплаты медицинским работникам.

В 2023 году наряду с другими проектами, нацеленными на повышение 
благосостояния казахстанских граждан Фонд решил уделить особое внимание 
науке, поскольку она является частью общественной культуры, а уровень ее 
развития определяет уровень развития государства. 

Поддержка Фондом выпуска журналов Национальной Академии наук 
Республики Казахстан, которые входят в международные фонды Scopus и 
Wos и в которых публикуются статьи отечественных ученых, докторантов и 
магистрантов, а также научных сотрудников высших учебных заведений и 
научно-исследовательских институтов нашей страны является не менее значимым 
вкладом Фонда в развитие казахстанского общества.

С уважением, 
Благотворительный Фонд «Халык»
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Abstract. Datura Stramonium from the Solanaceae family, known for its poisonous 
and medicinal properties. It has antibacterial, anti-inflammatory, antispasmodic, 
anticholinergic, antitumor, fungicidal, acaricidal, pesticidal action. Actions are due to 
the content of various biologically active substances (BAS) such as alkaloids, organic 
acids, flavonoids, essential oils. The plant is widely used in folk and modern medicine. 
The growing species of the Datura Stramonium plant in Kazakhstan is poorly studied. 
Considering the wide reserves in the country, the proven biological activity in foreign 
countries and the widespread use in medicine, agriculture, as a fuel, there is interest 
in the study of this herbal raw material and replenishing the base of medicinal herbal 
preparations from domestic raw materials. This article presents the results of a study of 
the chemical composition of the non-polar fraction of the extract from the aerial part 
of Datura Stramonium L studied by chromatography-mass spectrometry and the study 
of the bactericidal activity of BAS complexes isolated from some organs of the plant 
Datura Stramonium L..
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DATURASTRA MONIUM-НЫҢ КЕЙБІР ҚОСЫЛЫСТАРЫН 
ЖӘНЕ БАКТЕРИЦИДТІК БЕКЕНДІЛІГІН ЗЕРТТЕУ.

Ихсанов Е.С. ― PhD, SNS, әл-Фараби атындағы ҚазҰУ, Дәрілік заттардың органикалық синтезі 
және химиясы зертханасының меңгерушісі, 050040, Алматы, Әл-Фараби даңғылы 71
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Аннотация. Solanaceae тұқымдасына жататын Datura Stramonium өсімдік, 
өзінің улы және емдік қасиеттерімен танымал. Ол бактерияға қарсы, қабынуға 
қарсы, спазмолитикалық, антихолинергиялық, ісікке қарсы, фунгицидтік, 
акарицидтік, пестицидтік әсерге ие. Әрекеттер құрамында алкалоидтар, 
органикалық қышқылдар, флавоноидтар, эфир майлары сияқты әртүрлі 
биологиялық белсенді заттардың (BAS) болуына байланысты. Зауыт халықтық 
және заманауи медицинада кеңінен қолданылады. Datura Stramonium өсімдігінің 
Қазақстанда өсетін түрі нашар зерттелген. Еліміздегі мол қорын, шет елдерде 
дәлелденген биологиялық белсенділігін және медицинада, ауыл шаруашылығында 
отын ретінде кеңінен қолданылуын ескере отырып, осы шөп шикізатын зерттеуге 
және отандық шикізаттан дәрілік шөп препараттарының базасын толықтыруға 
қызығушылық бар. материалдар. Бұл мақалада хроматографиялық-масс-
спектрометриямен зерттелген Datura Stramonium L сығындысының полярлы емес 
фракциясының химиялық құрамын зерттеу және кейбір мүшелерден бөлінген 
BAS кешендерінің бактерицидтік белсенділігін зерттеу нәтижелері берілген. 
өсімдік Datura Stramonium L

Түйін сөздер: химиялық құрамы, алкалоидтары, бактерицидтік белсенділігі, 
Datura Stramonium, Datura

Мүдделер қақтығысы: Авторлар осы мақалада мүдделер қақтығысы жоқ деп 
мәлімдемейді.



86

OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

© Е. Ихсанов, Ю. Шевелева, Ю. Литвиненко, 2023
«Казахский Национальный университет им. аль-Фараби», Алматы, Казахстан.

E-mail: erbol.ih@gmail.com
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Аннотация. растение Datura Stramonium из семейства Пасленовые, известное 
ядовитыми и лечебными свойствами. Оно обладает антибактериальным, противо-
воспалительным, спазмолитическим, антихолинергическим, противоопухолевым, 
фунгицидным, акарицидным и пестицидным действиями. Действия обуслов-
лены содержанием различных биологически активных веществ (БАВ) как 
алкалоиды, органические кислоты, флавоноиды, эфирные масла. Растение 
широко применяется в народной и современной медицине. Произрастающий 
вид растения Datura Stramonium в Казахстане малоизучен. Учитывая широкие 
запасы в стране, доказанную биологическую активность в зарубежных странах 
и широкое применение в медицине, сельском хозяйстве, в качестве топлива 
есть интерес в исследовании данного растительного сырья и пополнения базы 
лекарственных растительных препаратов из отечественного сырья. В данной 
статье приводятся результаты исследования химического состава неполярной 
фракции экстракта из надземной части Datura Stramonium L изученной методом 
хромато-масс-спектрометрии и изучение бактерицидной активности комплексов 
БАВ выделенных из некоторых органов растения Datura Stramonium L..

Ключевые слова: химический состав, алкалоиды, бактерицидная активность, 
Datura Stramonium, Datura

Конфликт интересов: авторы заявляют об отсутствии конфликта интересов

Introduction
Datura Stramonium (common Datura) is an annual herbaceous plant of the 

Solanaceae (nightshade) family. The plant has a wide geographic distribution, is 
easy to cultivate and grows well in open, sunny areas. Reaches up to 0.5–1.5 m in 
height. All parts of the plant are rich in tropane alkaloids (hyoscyamine, scopolamine 
in large quantities), which serve as a defense mechanism against herbivores. Tropane 
alkaloids exhibit hallucinogenic, toxic and pharmaceutical effects. Since ancient times, 
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the therapeutic effects obtained after taking parts of the Datura plant known. To date, 
anticholinergic actions, control over the nervous system of alkaloids hyoscyamine and 
scopolamine used in the modern pharmacopoeia (Benítez, 2018; Bye, 2013; Rui Wang, 
2010; Ruan, 2013). The plant is rich in a complex of biologically active substances 
(alkaloids, polysaccharides, flavonoids, coumarins, organic acids, essential oils), due 
to which they are used in medicine. In folk medicine, the plant used to treat patients 
with hysteria, epilepsy, depression, migraine headaches, spastic speech and swallowing 
disorders. In medical practice, Datura preparations used mainly as antispasmodics: for 
bronchial asthma, spastic bronchitis, convulsive cough. It used as an insecticidal agent 
against pests (hawthorn caterpillars, cabbage moths, mites and herbivorous bugs) (Rai, 
2013; Xu, 2017; Kuete, 2014). In addition, Datura oil can serve as a raw material for the 
production of biodiesel fuel. The researchers report that the plant's oil has good kinetic 
viscosity. Biodiesel fuel from plant seed oil has the same calorific value and cetane 
number as diesel fuel (Ibrahim, 2018; El Bazaoui, 2011; Sharma, 2009; Banso, 2006).

Kazakhstan has wide stocks of the plant Datura Stramonium, but it is practically not 
studied. In this connection, there is relevance in its research and replenishment of drugs 
made from domestic raw materials.

Methods and materials
The object of the study is the aerial part, the Datura Stramonium plant, collected in 

the Almaty region in the vegetative phase of development.
Identification of the chemical composition of the hexane extract obtained from the 

seeds of Datura Stramonium L. carried out by GC/MS on a Thermo Fisher device. The 
temperature of the thermostat of the column programmed: initial temperature – 50°C. 
Retention – 3.0 min, then rise in temperature at a rate of 4°C/min to 220°C, hold for 4.5 
min, then rise in temperature at a rate of 10°C/min to 250°C, hold for 1.0 min, at the end 
rise in temperature at a rate of 10°C/min to 290°C, hold – 2.0 min, total time – 60 min.

Obtaining and analysis of the bactericidal activity of a conditional phytopreparation 
obtained from the bolls of the plant Datura Stramonium L.

Obtaining a conditional phytopreparation (K-1) from boxes of Datura Stramonium 
L. 5 g of crushed raw materials to a particle size passing through a sieve with a diameter 
of 4–7 mm, pour 40 ml of 70 % ethyl alcohol in a ratio (1:4) into a pre-weighed round-
bottom flask. Then it heated to 40ºC under reflux for 3 hours, cooled, the loss in mass 
replenished with a solvent, after which is closed with a ground stopper and kept at 
room temperature for 24 hours to determine the amount of extractives. The extract 
then filtered. The extraction process is repeated 2 more times in the manner described 
above. The combined filtrates are concentrated in vacuo. After drying, a conditional 
phytopreparation K-1 obtained.

Conditional phytopreparation K-1 transferred for the study of bactericidal activity 
to the laboratory of the Kazakh Research Institute of Plant Protection and Quarantine 
named after Zh. Zhiembaev.

In laboratory conditions, the effectiveness of conditional phytopreparation K-1 
evaluated in concentrations: 10 %, 20 %. The bactericidal properties of the presented 
biological preparations carried out in laboratory conditions by the method of wells on 
potato agar (KA), according to the guidelines.
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As test objects, a pure culture of the bacterium Erwinia amylovora, the causative 
agent of bacterial burn, used, which identified by PCR analysis. In Petri dishes with 
a nutrient medium, a daily culture of the test-object inoculated, the concentration was 
109. In the center of the Petri dish of the inoculated test-object, 12 mm wells made, 
where ready-made solutions of biological preparations added. Petri dishes were placed 
in a thermostat at t 25–26°C, which is optimal for bacterial growth. After 3 days, the 
presence of a zone of inhibition of bacterial growth noted.

Results and discussion
The GC/MS method used to identify the chemical composition of some groups of 

biologically active substances in a hexane extract obtained from the seeds of a mature 
Datura plant.

In the hexane extract, 5 substances were identified by chemical nature, classified as 
coumarins, alkaloids and phenylpropanoids.

Substance 1 ― white, white-yellow crystals, mp. 146–149°C, bp. 452.1±45.0°C, 
density 1.358±0.06 g/cm3, related to coumarins.

Figure 1 - GC/MS isofraxidin (extract)

From the mass spectrum of the substance presented in Figure 1, we see a protonated 
molecular ion at 222 m / z. Fragments at positions 207 and 179 indicate the loss of 
CH3 and CO groups at carbon atoms C6 and C8, fragments at 194, 166, 151 and 123 
m/z are associated with the breakage of CO groups. Therefore, taking into account the 
characteristic ion products, the loss of the CO fragment (which is the main fragmentation 
pathway for coumarins), it was concluded that this substance was assigned to coumarins.

Based on the comparison of the obtained GC/MS spectrum with the library, substance 
1 identified as isofraxidin, the structural formula of which is shown in Figure 2.



89

Volume 3, Number 456 (2023) 

Figure 2 - Structural formula of isofraksidina

Substance 2 ― crystallizes from ether in white needles, m.p. 62°C, is optically 
inactive, easily soluble in alcohol, chloroform and ether, somewhat more difficult in 
benzene, hardly soluble in water.

Figure 3 - GC/MS apoatropine (extract)

Figure 3 shows the characteristic signals of ions m/z 124, 93 and 91, which appeared 
in the spectrum of the protonated molecular ion at m/z 271. This result indicates that this 
is a dehydrated metabolite of atropine classified as an alkaloid.

Based on the comparison of the obtained GC/MS spectrum with the library, substance 
2 identified as apoatropine, the structural formula of which shown in Figure 4.

Figure 4 - Structural formula of apoatropine
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Substance 3 ― white crystalline or odorless granular powder with so pl. 115.5°C etc. 
118°C, freely soluble in water and alcohol.

Figure 5 - GC/MS atropine (extract)

Full scan mass spectral analysis of substance 3 shown in Figure 5 revealed a 
protonated molecular ion m/z 289. Fragmentation of the protonated molecular ion 
atropine in the ion trap resulted in the formation of product ions at m/z 124.93. The most 
abundant product ion at m /z 124 was result of the loss of tropic acid (C9H10O3). It was 
concluded that the ion at m/z 93 is result of the loss of NH2CH3 from the ion m/z 124.

Based on the comparison of the obtained GC/MS spectrum with the library, substance 
3 identified as atropine, the structural formula of which shown in the figure.

Figure 6 - Structural formula of atropine

Substance 4 ― colorless transparent crystals or white crystalline powder with the 
like. 59°C, slightly soluble in water, good in alcohol.
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Figure 7 - GC/MS scopolamine (extract)

Mass spectral analysis of scopolamine in Figure 7 showed a protonated molecular 
ion m/z of 303. Fragmentation of the protonated molecular ion scopolamine in the ion 
trap resulted in five major product ions m/z: 286, 274, 156, 138, and 110. Product ions 
at m /z 286 and 274 resulted from the loss of H2O and HCHO from the molecular ion at 
m/z 303, respectively. The most abundant product ion at m/z 138 resulted from the loss 
of tropic acid (C9H10O3). The ion at m/z 156 result of the loss of C9H8O2. Fragment 
ions at m/z 156, 138, and 110 coexisted in the spectra at m/z 286 and 274. Itconcluded 
that the ions at m/z 156 and 138 represent a pair of characteristic scopolamine product 
ions.

Thus, based on the comparison of the obtained GC/MS spectrum with the library, 
substance 4identified as scopolamine, the structural formula of which shown in                          
Fi gure 8.

Figure 8 - Structural formula of scopolamine

Substance 5 - colorless crystalline compound with so pl. 74°C, bp 163–165°C.
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Figure 9 - GC/MS coniferol (extract)

Mass spectral analysis of coniferol in Figure 9 showed a protonated molecular ion 
m/z 180. We see a characteristic peak at m/z 137 result of the loss of C6H8O2.

Thus, based on the comparison of the obtained GC/MS spectrum with the library, 
substance 5 identified as coniferol, the structural formula of which shown in Figure 10.

Figure 10 - Structural formula of coniferol

Thus, the study of the hexane extract of the seeds of the dope plant showed the 
presence in the extract of significant amounts of alkaloids atropine, apoatropine, 
scopolamine, as well as phenylpropanoid coniferol and coumarin isofraxidine.

Obtaining and analysis of the bactericidal activity of a conditional phytopreparation 
obtained from the bolls of the plant Datura Stramonium L.

From the boxes of Datura Stramonium L., a conditional phytopreparation obtained, 
which is a dry 70 % water-ethyl concentrate, since this solvent is the optimal extractant 
for extracting the main groups of biologically active substances.

The conditional phytopreparation K-1 is a dark green powder, highly soluble in 30 
% ethyl alcohol, ethyl alcohol, 50 % aqueous acetone, slightly soluble in 10 % alcohol 
and practically insoluble in water.

The conditional phytopreparation includes phenols, flavonoids and their glycosides, 
phenolic and amino acids, tannins and alkaloids.

Conditional phytopreparation transferred for biological screening of bacterial activity 
to the laboratory of the Kazakh Research Institute of Plant Protection and Quarantine 
named after Zh. Zhiembaev.
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As test objects, a pure culture of the bacterium Erwinia amylovora, the causative agent 
of bacterial burn, used, which identified by PCR analysis. The efficiency of conditional 
phytopreparation K-1, obtained from the bolls of the studied plant at concentrations of 
10 %, 20 %, was evaluated by the method of wells on potato agar (KA).

The results presented in table 11 and in figures 11–14.

Table 1 - The results of the study of the bactericidal activity of the preparation K-1 on the culture of 
Erwinia amilovora

Control options Concentration Erwinia amilovora coverage area
1 repeat 2 repeat 3 repeat

Control sterile water, 100% - - -
Fitolavin 5% 0.4 0.5 0.4
К-1 10% - - -
К-1 20% 0.6 0.6 0.7

Figure 11 - Study of the bactericidal activity of the preparation K-1 on the culture of Erwinia 
amilovora by the well method (control - sterile water).

Figure 12 - Study of the bactericidal activity of the preparation K-1 on the culture of Erwinia 
amilovora by the method of wells (standard - phytolavin).

Figure 13 - Study of the bactericidal activity of the preparation K-1 on the culture of Erwinia 
amilovora by the well method (K1 – 10 %).
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Figure 14 - Study of the bactericidal activity of the preparation K-1 on the culture of Erwinia 
amilovora by the well method (K1 – 20 %).

The results show that the conventional phytopreparation K-1 is effective against 
the pathogenic Erwinia amilovora culture at a concentration of 20 % compared to the 
control in the form of sterile water and the positive control in the form of a 5 % solution 
of phytolavin.

Conclusion
Thus, Datura is a plant worthy of attention due to its various biological activities 

and applications. Our analysis of the aerial part of the plant showed a number of 
biologically active substances, mainly belonging to the class of alkaloids due to the 
presence of a whole complex of biologically active substances, the therapeutic effect 
of Datura observed. For the first time, 5 substances (isofraxidine, apoatropine, atropine, 
scopolamine, coniferol) were identified by GC/MS in a hexane extract obtained from 
the seeds of the plant Datura Stramonium L.

For the first time, the bactericidal activity of a conditional phytopreparation obtained 
from the bolls of the Datura Stramonium L. plant was determined. The efficiency of 
the obtained conditional phytopreparation established in comparison with the control 
sample.
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