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NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies 
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new 
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be 
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts 
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers, 
authors, publishers, and institutions sets it apart from other research databases. The inclusion of 
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index 
demonstrates our dedication to providing the most relevant and influential content of chemical 
sciences to our community.

Қазақстан Республикасы Ұлттық ғылым академиясы «ҚР ҰҒА Хабарлары. Химия 
және технология сериясы» ғылыми журналының Web of Science-тің жаңаланған нұсқасы 
Emerging Sources Citation Index-me индекстелуге қабылданғанын хабарлайды. Бұл 
индекстелу барысында Clarivate Analytics компаниясы журналды одан әрі the Science Citation 
Index Expanded, the Social Sciences Citation Index және the Arts & Humanities Citation lndex-ке 
қабылдау мәселесін қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар 
мен мекемелерге контент тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Химия 
және технология сериясы Emerging Sources Citation lndex-ке енуі біздің қоғамдастық үшін 
ең өзекті және беделді химиялық ғылымдар бойынша контентке адалдығымызды білдіреді.

HAH PK сообщает, что научный журнал «Известия HAH PK. Серия химии и технологий» 
был принят для индексирования в Emerging Sources Citation Index, обновленной версии 
Web of Science Содержание в этом индексировании находится в стадии рассмотрения 
компанией Clarivate Analytics для дальнейшего принятия журнала в the Science Citation 
Index Expanded, the Socia1 Sciences Citation Index и the Arts & Humanities Citation Index. 
Web of Science предлагает качество в глубину контента для исследователей, авторов, 
издателей и учреждений. Включение Известия HAH PK в Emerging Sources Citation Index 
демонстрирует нашу приверженность к наиболее актуальному и влиятельному контенту 
по химическим наукам для нашего сообщества.
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AMINO AND FATTY ACID COMPOSITION OF DATURA STRAMONIUM L. (SOLANACEAE) 

 

Abstract: datura Stramonium plant belongs to the Solanaceae family. The genus Datura includes 13 

species distributed in temperate and steppe zones throughout Europe and Central Asia, and the plant is also 

known in the Americas under the name Jimson weed.  

Plants of the genus Datura exhibit antibacterial, anti-inflammatory, nematocidal, fungicidal, cytotoxic, 

antioxidant and acaricidal activities. Representatives of the genus are rich in biologically active substances and 

are used in traditional medicine. Kazakhstan has significant reserves of medicinal plant materials, however, 

Datura Stramonium growing in Kazakhstan has not been previously studied. All parts of the plant contain a 

large amount of biologically active substances such as alkaloids, flavonoids, organic acids, polysaccharides 

and essential oils. Seeds, capsules, aboveground and underground parts of the plant are poisonous due to the 

content of a large amount of alkaloids. 

This paper examines the quantitative and qualitative composition of amino acids and fatty acids present 

in the capsules and seeds of Datura Stramonium plant. Plant raw materials were collected in the southern region 

of the Republic of Kazakhstan (Almaty region). To determine the qualitative and component composition of 

fatty acids and amino acids of plant parts, GLC and HPLC methods were used. All analyzes were carried out 

using a Chromos GC-1000 gas chromatograph with a flame ionization detector and an Agilent-1200 Infinity 

high-performance liquid chromatograph with a spectrophotometric detector. 

Key words: amino acid, fatty acid, Datura Stramonium, Datura. 

 

Introduction. Datura Stramonium is a 

plant of the Solanaceae family and the genus Datura 

includes 13 species growing in temperate and steppe 

zones throughout Europe and Central Asia. This 

plant is also known in the Americas under the name 

Jimson weed. Such ornamental representatives of 

the genus as Datura Innoxia and Datura Tatula are 

widely known. 

Datura Stramonium grows in contaminated 

soils and wastelands. Datura is easy to cultivate and 

grows in open and sunny areas. It thrives in most 

temperate soils but flourishes best in limestone-rich 

soils or good sandy loams with added leaf mold. In 

August, the plant reaches approximately 1 meter in 

height and begins to bloom and bear fruit [1, 2]. 

Datura Stramonium is an annual herbaceous plant 

up to 1.5 meters in height, the fruit is a large ovoid, 

mostly four-celled capsule, covered with numerous 

thorns, completely drying out when ripe and 

breaking into 4 valves [3, 4]. Plants of the genus 

Datura exhibit antibacterial, anti-inflammatory, 

nematocidal, fungicidal, cytotoxic, antioxidant and 

acaricidal activities [5]. Representatives of the 

genus are rich in biologically active substances and 

are used in traditional medicine. Datura seeds have 

analgesic, anthelmintic and anti-inflammatory 

properties and are used to treat stomach and 

intestinal pain resulting from helminthic infestation 

and toothache. The growing plant protects 

neighboring plants from harmful insects [6]. Also, 

Datura S. extract exhibited superior pesticidal 

efficacy in comparison with cypermethrin [7]. Some 

extracts of Datura S. and Datura innoxia are active 

against gram-positive bacteria [8]. Biopesticides 

based on Datura S. show efficacy against the fungal 

pathogen Fusarium oxyspor on peas [9]. Datura S. 

leaves are used in pharmacopoeias in many 

countries, but seeds are used much more often. 

Extracts, ointments, tinctures and suppositories are 

made from them [10]. Kazakhstan has significant 

https://doi.org/10.32014/2021.2518-1491.68
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reserves of medicinal plants, however, Datura 

Stramonium growing specifically in Kazakhstan has 

not been previously studied. All parts of the plant 

contain a large amount of biologically active 

substances such as alkaloids, flavonoids, organic 

acids, polysaccharides and essential oils. Seeds, 

capsules, aboveground and underground parts of the 

plant are poisonous due to the presence of a large 

amount of alkaloids [11]. It is known that the 

following alkaloids are found in the plant: 

hyoscineamine, scopolamine, atropine, tropine, 

pseudotropin, nicotine, tropane alkaloids and 

ergostane steroids. Sixty-four tropane alkaloids 

have been found in Datura stramonium [12]. These 

compounds have been included in many 

pharmacopoeias for their anticholinergic activity. In 

addition, the seeds contain up to 25% fatty oils [13]. 

This study examined the quantitative and 

qualitative composition of amino acids and fatty 

acids present in the capsules and seeds of Datura 

Stramonium plant collected in the phase of capsule 

maturation in Almaty region. GLC and HPLC 

methods were used  in this study to determine the 

qualitative and component composition of fatty 

acids and amino acids of plant parts. 

Materials and methods: Component and 

quantitative determination of amino acids by HPLC. 

A weighed portion of a seed sample was 

mixed with 1 mL of a 6 M HCl solution, then the 

test tubes were placed in a hydrolysis vessel, which 

was purged with nitrogen until traces of oxygen 

were removed. Then, using a vacuum pump, 

nitrogen was evacuated under a vacuum not 

exceeding 1.35 kPa for 5 minutes, and the 

hydrolysis vessel was hermetically sealed. The 

hydrolysis was carried out at 110 ° C for 24 hours, 

then HCl was removed from the tubes by bubbling 

it with nitrogen gas while the tube was heated in a 

sand bath. The evaporation temperature did not 

exceed 150°C. 

0.02 mL of the solution was taken from the 

diluted amino acid hydrolyzate and transferred into 

a 1 mL microtube. This solution was evaporated to 

dryness by warming the tube under a weak flow of 

nitrogen gas, then 0.02 mL of a NaHCO3 solution 

and 0.04 mL of a solution of (dimethylamino) -

azobenzenesulfonyl chloride were added. The tube 

was placed in a water bath for 12 minutes at 70°C. 

After cooling the tube to room temperature, 0.44 mL 

of buffer was added for diluting amino acid 

derivatives. The total sample volume was 0.5 mL. 

0.02 mL of the sample was injected into the 

chromatograph. The integration of the results was 

carried out according to the external standards 

(Sigma-Aldrich). 

The quantitative and component 

composition of amino acids of the seeds and 

capsules of this plant was determined using 

«Agilent-1200 Infinity» HPLC with a 

spectrophotometric detector and a column with an 

ODS phase (C18). The method used the following 

chromatographic conditions: column temperature = 

of 20°C, buffer flow rate of 1.4 mL / min, detector 

wavelength – of 436 nm, injected sample volume – 

of 0.02 mL, mobile phase - buffers A and B 

(gradient elution) , the elution time was established 

during calibration [14,15]. 

Component and quantitative determination 

of fatty acids by GLC. 

About 50 mg of the raw material extract was 

placed in a 5 mL glass test tube. Then 1 mL of 

hexane and 0.5 mL of 2N methanol solution of 

CH3ONa or KOH were added. The tube was closed 

with a stopper and it was shaken for 20-60 s, then 

the solution was allowed to settle until the 

methanol-glycerol layer was separated. The upper 

hexane layer was used for chromatographic analysis 

[16]. 0.001 mL of the obtained sample was taken 

and injected into the chromatograph. The 

integration of the results was carried out according 

to external standards (Sigma-Aldrich). 

The quantitative and component 

composition of fatty acids of this plant was 

determined using "Chromos GH-1000" GLC with a 

flame ionization detector. The method used the 

following chromatographic conditions: injector 

temperature – of 188°C, furnace temperature – of 

188°C, detector temperature – of 230°C and 

analysis time - 1 h. A packed stainless steel column 

with a size of 400 * 3 mm, filled with polyethylene 

glycol adipate (20%) on celite-545 was used to 

separate fatty acids [17, 18]. 

Results and discussion: Figures 1 and 2 

show the results of the study of the fatty acid 

composition of seeds and capsules of Datura S. 
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Figure 1. Fatty acid composition of Datura Stramonium seeds 

 

 
Figure 2. Fatty acid composition of Datura Stramonium capsules 

 

Thirteen fatty acids were found to be 

present in the capsules of Datura Stramonium. It 

was established that linoleic, linolenic, oleic and 

palmitic acids dominate quantitatively. It is 

important to note that the plant parts have a high 

content of essential fatty acids such as oleic, linoleic 

and linolenic acids, which are not synthesized in the 

body of animals and humans, but are supplied with 

food. These fatty acids are important for the 

synthesis of arachidonic acid, the lack of which 

leads to a number of physiological disorders [19]. 

An important fact is the detection of several types 

of unsaturated fatty acids in plant parts, since it is 

known that the physiological activity of 

polyunsaturated higher fatty acids increases with an 

increase in their unsaturation.  

The presence of these compounds in Datura 

Stramonium, as well as rapid renewability, 

widespread prevalence of this plant in soils of little 

value for agriculture, makes seeds a valuable source 

of fatty oils. 

Figures 3 and 4 show the data of the study on 

amino acid composition of the seeds and capsules of 

Datura S. 
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Figure 3. Amino acid composition of Datura Stramonium seeds 

 

 
Figure 4. Amino acid composition of Datura Stramonium capsules 

 

This analysis shows that glutamic and 

aspartic acids, valine, threonine and leucine 

dominate in the seeds and capsules of Datura 

Stramonium. The amino acid composition of the 

seeds of local Datura Stramonium differs 

significantly from the results reported by Friedman 

and Levin of the samples collected in Virginia [20].  

For example, they reported that the amount of free 

arginine and histidine in seed samples does not 

exceed 12, 4 and 8,3 mg/100g, however, our Almaty 

region samples show the arginine at 189,4 mg/100g 

level and no free histidine, respectively. These 

differences are possibly related to the difference in 

climate zones and soil composition between Almaty 

region and Virginia. 

Compared with our earlier data on the 

amino acid and fatty acid composition of other parts 

of the plant, the well-known regularity that the 

vegetative organs of the plant accumulate more free 

amino acids than the reproductive ones is not 

confirmed. Most likely, an increase in the total 

amount of free amino acids is associated with a 

reduced plant nutrition with potassium, phosphorus, 

sulfur, calcium and magnesium, as it grows on 

weedy and poor soils. The same effect occurs with 

a lack of zinc, copper, manganese, iron as 

microelements. This is due to a inhibition of the 

synthesis of proteins from amino acids under these 

conditions. 
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Our results clearly demonstrate greater 

presence of amino acids in the capsules of the plant 

compared to their seeds. The high biological activity 

of amino acids contributes to a more effective action 

on the body of preparations based on medicinal 

plant raw materials, which makes plants with a high 

content of amino acids valuable in phytotherapy. At 

the same time, amino acids in the composition of 

accompanying substances help to improve 

absorption, prolong the therapeutic effect and 

potentiate the action of the main plant components 

[21]. Thus, the significant content of amino acids 

makes it possible to use the seeds of Datura 

Stramonium as a source of amino acids in 

phytopreparations. 

Conclusion. The results of our study 

demonstrated that Datura Stramonium growing in 

Almaty region has a significant amount of amino 

acids and fatty acids in its seeds and capsules. This 

is not in agreement with the studies of this plant 

reported for Virginia region.  

The total content of fatty acids corresponds 

to the literature data on the high content of saturated 

and unsaturated fatty acids in the reproductive 

organs of plants of this genus. Oils of poisonous 

plants are not used as edible oils, but are historically 

used in medicine for the treatment of skin conditions 

caused by bacteria and fungi, since the complex 

composition present in them with a large amount of 

fatty acids, alkaloids, coumarins and other active 

ingredients is a stable biologically active substance. 

Earlier, we found that the pharmacopoeial 

parameters of the collected medicinal plant 

materials correspond to the established standards, 

which allows us to consider Datura Stramonium as 

a raw material for isolation of fatty acids, amino 

acids and biologically active substances. We are 

working on further research into the biochemical 

composition of Datura Stramonium. 

This study is carried out in the project 

AP08052551 "Chemical investigation and activity 

of natural compounds from certain plant species in 

Kazakhstan". 
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DATURA STRAMONIUM L. (SOLANACEAE) ӨСІМДІГІНІҢ АМИН  

ЖӘНЕ МАЙ ҚЫШҚЫЛДАРЫНЫҢ ҚҰРАМЫ 

 

Аннотация: datura stramonium өсімдігі Solanaceae (Алқалар) тұқымдасына жатады. Datura 

өсімдік түріне Еуропа мен Орта Азияның қоңыржай және дала аймақтарында таралған 13 түрі кіреді, 

сонымен қатар өсімдік Солтүстік және Оңтүстік Америкада Jimson weed деген атпен танымал. Datura 

stramonium, сондай-ақ нағыз сасық меңдуана ретінде белгілі, ол қоқысты топырақтарда, шөлейт 

жерлерде өседі. Биіктігі 1,5 метрге дейінгі біржылдық, шөптесін өсімдік, ұрығы – үлкен жұмыртқа 

тәрізді, негізінен төртұяшықтанған қауашақ, көптеген тікенектермен отырғызылған, піскен кезде 

толығымен кебеді немесе етті, 4 жармаға бөлінеді. Сасық меңдуана оңай егіледі, ашық, шуақты 

жерлерде жақсы өседі. Ол қоңыржай топырақда гүлдейді, бірақ әктасқа бай топырақтарда немесе 

жапырақ көгеруімен жақсы құмды саздауыттарда жақсы өседі. Тамыз айында өсімдік 1 метр биіктікке 

жетеді, гүлдеп, жеміс бере бастайды. 

Datura өсімдік түрлері бактерияға қарсы, қабынуға қарсы, нематоцидті, фунгицидті, 

цитотоксикалық, тотығу үрдісіне қарсы, акарицидті және пестицидтік белсенділікті көрсетеді. Сасық 

меңдуана тұқымдары ауыруды басатын, гельминттік ауруларға қарсы және қабынуға қарсы 

қасиеттерге ие және олар ішек құрт пен тіс ауруынан пайда болатын асқазан мен ішек ауыруларын 

емдеу үшін қолданылады. Өсіп келе жатқан өсімдік көрші өсімдіктерді зиянды жәндіктерден қорғайды. 

Datura өсімдік түрлерінің өкілдері биологиялық белсенді заттарға бай және дәстүрлі медицинада 

кеңінен қолданылады. Қазақстанда дәрілік өсімдік шикізатының айтарлықтай қоры көп, алайда 

Қазақстан аумағында өсетін Datura stramonium бұрын зерттелген жоқ. Өсімдіктің барлық бөліктерінде 

алкалоидтар, флавоноидтар, органикалық қышқылдар, полисахаридтер, эфир майлары сияқты 

көптеген биологиялық белсенді заттар бар. Өсімдіктің тұқымдары, қауашақтары, жер үсті және жер 

асты бөліктері алкалоидтардың көп болуына байланысты улы болып келеді. Бұл мақалада Алматы 

облысында жиналған Datura stramonium өсімдігінің қауашақтары мен тұқымдарындағы амин 

қышқылдары мен май қышқылдарының сапалық және сандық құрамы зерттеулері келтірілген. Өсімдік 
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бөліктерінің май қышқылдары мен амин қышқылдарының сапалық және компоненттік құрамын 

анықтау үшін ГСХ және ЖЭСХ әдістері пайдаланылды. 

Түйін сөздер: амин қышқылы, май қышқылы, Datura Stramonium, Datura. 

 

Жұмыс AP08052551 «Қазақстанның кейбір өсімдіктер түрлерінен алынған табиғи 

қосылыстарды химиялық зерттеу және олардың белсенділігі» жобасы аясында орындалды. 
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АМИНО И ЖИРНОКИСЛОТНЫЙ СОСТАВ РАСТЕНИЯ DATURA STRAMONIUM  

L. (SOLANACEAE) 

 

Аннотация: растение Datura Stramonium относится к семейству Solanaceae (Пасленовые). Род 

Datura включает в себя 13 видов, распространенных в умеренных и степных зонах на территории всей 

Европы и Средней Азии. Растение известно на территории Северной и Южной Америки под 

названиием Jimson weed. Datura Stramonium, также известно как дурман обыкновенный, произрастает 

на засоренных почвах и пустырях. Однолетнее, травянистое растение до 1,5 метров в высоту, плод – 

крупный яйцевидный, в основном имеет вид четырёхгнёздной коробочки, усаженной 

многочисленными шипами, совершенно высыхающие при созревании или мясистая, распадающаяся 

на 4 створки. Дурман легко культивируется, хорошо растет в открытой, солнечной местности. Он 

процветает в большинстве умеренных почв, но лучше всего растет в богатых известняками почвах или 

в хороших песчаных суглинках с добавлением листовой плесени. В августе растение достигает высоты 

1 метра, начинает цвести и плодоносить.  

Растения рода Datura демонстрируют антибактериальную, противовоспалительную, 

нематоцидную, фунгицидную, цитотоксическую, антиоксидантную, акарицидную и пестицидную 

активность. Семена дурмана обладают болеутоляющими, антигельминтными и 

противовоспалительными свойствами, и они используются для лечения желудочной и кишечной боли, 

возникающей в результате глистной инвазии и зубной боли. Растущее растение  защищает соседние 

растения от вредных насекомых. Представители рода богаты биологически активными веществами и  

используются в традиционной медицине. Казахстан обладает значительными запасами лекарственного 

растительного сырья, однако произрастающий на территории Казахстана Datura Stramonium ранее не 

был изучен. Все части растения содержат большое количество биологически активных веществ, таких 

как алкалоиды, флавоноиды, органические кислоты, полисахариды, эфирные масла. Семена, 

коробочки, надземная и подземная части растения ядовиты из-за содержания большого количества 

алкалоидов. 

В данной статье приводятся результаты исследования количественного и качественного составов 

амино- и жирных кислот, содержащихся в коробочках и семенах растения Datura Stramonium, 

собранного в Алматинской области. Для определения качественного и компонентного состава амино- 

и жирных кислот частей растения были использованы методы ГЖХ и ВЭЖХ. 

Работа выполнена в рамках проекта AP08052551 «Химическое исследование и активность 

природных соединений из некоторых видов растений Казахстана». 

Ключевые слова: аминокислота, жирная кислота, Datura Stramonium, Datura. 
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