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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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STUDY OF THE POLYPHENOLS CONTENT IN THE VARIOUS 
APPLES SORTS OF THE KAZAKHSTAN SELECTION

Abstract. All polyphenolic compounds, including phenolic and flavonoid 
varieties, are divided into groups according to the structure and type of fragment. 
About 10000 types of various structures of polyphenolic compounds are known 
that are found in plants and food products. However, a lot of plants species are 
not properly studied so far. The range of orchards in Kazakhstan is quite diverse 
and it is represented by well-known ancient and new domestic selection with 
excellent quality that are very adaptable for the growing conditions. For the 
study content of physico-chemical indicators and biologically active substances, 
in particularly the amount of total phenolic content and total flavonoids 
content, following winter apples sorts were selected: «Talgarskoe», «Voskhod», 
«Sarkyt», «Saya», «Baiterek». It was found that in comparison among them, 
«Sarkyt», «Saya» and «Baiterek» have the best physico-chemical indicators in 
the solids content, total sugars and titratable acidity, sugar-acid index, ascorbic 
acid (vitamin C) content, total phenolic content and total flavonoids content. The 
polyphenols content in all apple sorts have highest indicators, in average ± 12 
μg/mL. Among them, “Baiterek” excels by highest values and it was found as 
promising apple sort. As well in the considering of the total flavonoids content, 
values of “Sarkyt”, “Saya” and “Baiterek” are higher than “Talgarskoe” and 
“Voskhod” in average 2-3 times more. The comparison of all obtained results 

https://doi.org/10.32014/2021.2518-1491.60
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with the known data shows that values of the total phenolic and flavonoids 
contents are in the acceptable variations. Specifically, these data for the total 
phenolic content are in the range of 781- 805 μg/mL, also for the total flavonoids 
content are in the range of 80-220 μg/mL. The extracts of these mentioned apples 
have high rates in biologically active substances, could be recommended for the 
enrichment of the composition of food products. 

Key words: apple, antioxidants, biologically active substances, free radicals, 
phenols, flavonoids 
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ҚАЗАҚСТАНДЫҚ СЕЛЕКЦИЯСЫ АЛМАЛАРЫНЫҢ ӘР ТҮРЛІ 
СОРТТАРЫНДАҒЫ ПОЛИФЕНОЛДАРДЫҢ ҚҰРАМЫН ЗЕРТТЕУ

Аннотация. Барлық полифенолды қосылыстар, соның ішінде фенол-
дық және флавоноидтық  түрлері фрагменттің құрылымы мен түріне 
қарай топтарға бөлінеді. Өсімдіктер мен тамақ өнімдерінде кездесетін 
поли фенолды қосылыстардың әртүрлі құрылымдарының 10000-ға жуық 
түрі белгілі. Дегенмен, көптеген өсімдіктер түрлері жеткілікті түрде 
зерттелмеген. Қазақстандағы жеміс бауларының ассортименті айтарлықтай 
алуан түрлі және өсіру жағдайларына өте жақсы бейімделетін, сондай-
ақ тамаша сапаға ие қазақстандық селекцияның танымал ежелгі және 
жаңа сорттарымен ұсынылған. Физико-химиялық көрсеткіштер мен 
биологиялық белсенді заттардың құрамын, атап айтқанда жалпы фенолдар 
мен жалпы флавоноидтардың мөлшерін зерттеу үшін алманың қыста 
пісетін келесі сорттары таңдалды: «Талғар», «Восход», «Сарқыт», «Сая», 
«Бәйтерек». Олардың ішінде келесілері «Сарқыт», «Сая» және «Бәйтерек» 
физикалық-химиялық көрсеткіштері бойынша құрамындағы құрғақ 
заттардың, жалпы қанттардың және титрленетін қышқылдықтың, қантты-
қышқылды индексінің, аскорбин қышқылының (С дәрумені), фенолдар 
мен флавоноидтардың жалпы құрамымен ең жақсы екендігі анықталды. 
Алманың барлық сорттарында полифенолдардың мөлшері ең жоғары, орта 
есеппен ± 12 μg/мл. Олардың ішінде ең жоғары өнімділігімен «Бәйтерек» 
анықталды, болашағы зор сорт ретінде танылды. Сол сияқты жалпы 
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флавоноидтардың құрамы бойынша «Сарқыт», «Сая» және «Бәйтерек» 
көрсеткіштері «Талғар» мен «Восходқа» қарағанда орта есеппен 2-3 есе 
жоғары. Жалпы алғанда, барлық алынған нәтижелерді белгілі деректермен 
салыстыру фенолдар мен флавоноидтардың жалпы мазмұнының мәндерінің 
рұқсат етілген шектерде екенін көрсетеді. Атап айтқанда, жалпы фенолдар 
үшін бұл деректер 781-805 μg/мл аралығында, сонымен қатар жалпы 
флавоноидтар үшін 80-220 μg/мл аралығында. Аталған алма сығындылары 
биологиялық белсенді заттардың жоғары көрсеткіштеріне ие және оларды 
тамақ өнімдерінің құрамын байыту кезінде ұсынуға болады.

Түйін сөздер: алма, антиоксиданттар, биологиялық белсенді заттар, бос 
радикалдар, фенолдар, флавоноидтар.
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ИССЛЕДОВАНИЕ СОДЕРЖАНИЯ ПОЛИФЕНОЛОВ В 
РАЗЛИЧНЫХ СОРТАХ ЯБЛОК КАЗАХСТАНСКОЙ СЕЛЕКЦИИ

Аннотация. Все полифенольные соединения, включая фенольные и 
флавоноидные разновидности, делятся на группы по структуре и типу 
фрагмента. Известно около 10000 видов различных структур полифенольных 
соединений, которые обнаружены в растениях и пищевых продуктах. 
Однако многие виды растений не изучены должным образом. Ассортимент 
фруктовых садов в Казахстане довольно разнообразен и представлен 
известными древними и новыми сортами казахстанской селекции, которые 
очень приспосабливаются к растущим условиям, а также обладают 
превосходным качеством. Для изучения содержания физико-химических 
показателей и биологически активных веществ, в частности суммы общих 
фенолов и общих флавоноидов, были отобраны следующие сорта яблок, 
созревающие в зимний период: «Талгарское», «Восход», «Саркыт», 
«Сая», «Байтерек». Установлено, что среди них, следующие «Саркыт», 
«Сая» и «Байтерек» имеют лучшие физико-химические показатели по 
содержанию сухих веществ, общих сахаров и титруемой кислотности, 
сахарно-кислотному индексу, аскорбиновой кислоте (витамин С), общее 
содержание фенолов и общее содержание флавоноидов. Содержание 
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полифенолов во всех сортах яблок имеет самые высокие показатели, в 
среднем ± 12 μg/мл. Среди них с наивысшими показателями выделяется 
«Байтерек», признанный перспективным сортом. Так же и по содержанию 
общих флавоноидов показатели «Саркыт», «Сая» и «Байтерек» выше, чем 
«Талгарское» и «Восход» в среднем в 2-3 раза. В целом сравнение всех 
полученных результатов с известными данными показывает, что значения 
общего содержания фенолов и флавоноидов находятся в допустимых 
пределах. В частности, эти данные для общего содержания фенолов 
находятся в диапазоне 781-805 μg/мл, а также для общего содержания 
флавоноидов находятся в диапазоне 80-220 μg/мл. Экстракты указанных 
яблок имеют высокие показатели биологически активных веществ и могут 
быть рекомендованы для обогащения состава пищевых продуктов.

Ключевые слова: яблоко, антиоксиданты, биологически активные 
вещества, свободные радикалы, фенолы, флавоноиды.

Introduction. Important value in the agricultural production is not only the 
quantity of products, however as well its quality that significantly affects the 
population health (Rahman et al., 2022: 233). For the preventive nutrition from 
the chronic diseases, it is essential constantly to use for food the biologically 
active substances that take active part in the human metabolism (Bourgaud et al., 
2001:12). Since free radicals are unstable, atoms or molecules are generated in 
the course of normal metabolism that can strip electrons from other molecules, 
causing chain reactions of oxidative damage (Alibekov et al., 2018: 3). 

The most well-known biologically active substances are natural antioxidants 
that consist of: polyphenols, flavonoids, various aromatic hydroxy acids, 
anthocyanins, vitamins C and E, carotenoids and other compounds (Alibekov 
et al., 2018: 3, Smailova et al., 2021: 5). In recent decades, world studies show 
that natural antioxidants have anti-carcinogenic, active anti-sclerotic, anti-
inflammatory, anti-allergic (Rahman et al., 2022: 233) and hepatoprotective 
effects (Таkibayeva et al., 2019: 5). 

Specifically, phenolic compounds are aromatic compositions, where a benzene 
ring is associated with one or more hydroxide groups. All phenolic compounds 
are divided into groups by structure and fragment’s type. There are about 10 000 
types of different phenolic compounds structures that are found in plants raw 
materials and food products (Alibekov et al., 2018: 3, Chandra et al., 2014: 9).

For instance, anthocyanins act as antioxidants, protecting the plant’s body 
from free radicals produced by UV radiation that destroys DNA and causes 
cell death. They are also considered important aspects of pollination and plant 
propagation, as pollinators are attracted to their bright red and blue colors 
(Shingisov et al., 2021: 5).
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Anthocyanins constituent with flavonoids are powerful antioxidants and 
neutralize free radicals; assist in the prevention of violations of cardiac and 
vascular activity; inhibit inflammatory processes; activate the body’s resistance 
to carcinogens, viruses; protect blood vessels, reduce capillary fragility; detoxify 
chemicals and pollutants; and also increase a human life span (Alibekov et al., 
2019: 11).

The concentrations of phenolic and other secondary metabolites in fruits and 
vegetables are influenced by many factors, including soil, irrigation, and climatic 
conditions. Soil cultivation of crops may also result in year-to-year variability in 
the composition of phytochemicals and in total yield (Bourgaud et al., 2001: 12).

The main sources of antioxidants for humans are raw fruits, berries and 
vegetables (Alibekov et al., 2018: 3, Kassymbekova et al., 2021: 8).  In average, 
ap ple contains following compounds: water - 80-90%; fiber - 0.6%; sugar - 
5-15%; carotene; pectin - 0.27%; starch - 0.9%; folic and organic acids; vitamins 
- A, B1, B2, fraction B3, C, E, P, PP, K; microelements - sodium, phosphorus, 
potas sium, sulfur, copper, zinc, calcium, aluminum, fluorine, chromium, iron, 
magne sium, molybdenum, nickel, boron, vanadium, manganese and other 
compounds (Abduraimova et al., 2022: 6). 

Currently, there are a large number of apples sorts in the world, the number of 
which continues to increase constantly. They differ from each other not only in 
terms of ripening, but also in shape, color, size, state of the pulp and, accordingly, in 
chemical composition (Bykova and Makarova, 2016: 2, Makarova et al., 2018: 7).

In recent years, as a result of the support of small and medium-sized 
businesses in the agro-industrial sector by the government of the Republic of 
Kazakhstan, the areas of fruit and berry crops are increasing annually. In the 
general structure of pome and stone fruit plantations in Kazakhstan, apple trees 
prevail. The range of orchards in Kazakhstan is quite diverse, it is represented by 
ancient varieties, introduced and new varieties of the Kazakhstan selection that 
are highly adaptable to growing conditions and excellent fruit quality.

Materials and methods. Currently, the State Register of the Republic of 
Kazakhstan includes new competitive varieties of the Kazakhstan apple tree 
selection, such as: “Ainur”, “Maksat”, “Makpal”, “Damira”, “Talgarskoe”, “Vosk-
hod”, as well as new promising high-yielding, winter-hardy, winter ripen ing 
apple sorts such as: “Medet”, “Saya”, “Sarkyt”, “Baiterek” and others created by 
scientists at the “Kazakh Research Institute of Fruit Growing and Viticulture” LLP.

For the research of biologically active substances, in particular the amount 
of phenolic compounds, polyphenols and flavonoids, the following apples sorts 
of winter ripening period were selected: “Talgarskoe”, “Voskhod”, “Sarkyt”, 
“Saya”, “Baiterek” (Figure 1). These apples were collected in October-month 
2021 in the “Tenge” farm of the Saryagash district of the Turkistan region. 
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In the presented work, the known and available methods were used. The 
physico-chemical and chemical studies of the samples were provided by qualified 
specialists in the “Testing regional laboratory of engineering profile “Structural 
and biochemical materials” of the M. Auezov’ South-Kazakhstan University, 
Shymkent.

Solids content. The method is based on determining the amount of soluble 
solids by using a refractometer. The found value is expressed in units of the 
mass fraction of sucrose in an aqueous solution of sucrose, which under given 
conditions has the same refractive index as the analyzed solution, in percent 
(Brix) (GOST 51433, 1999).

Titratable acidity. Determination of the mass concentration of titratable 
acids in terms of malic, tartaric or citric acids (μg/mL) was carried out using 
potentiometric titration with sodium hydroxide solution to pH=8.1. Measure the 
volume of solution used for titration (GOST 34127: 2017).

Determining the Total sugars. The permanganate method is based on the 
ability of sugar carbonyl groups to reduce copper (II) oxide to copper (I) oxide 
in an alkaline medium. When dissolved with iron ammonium alum, the resulting 
copper (I) oxide, oxidized to copper (II) oxide, reduces iron (III) to iron (II), 
the amount of which is determined by titration with a solution of potassium 
permanganate (GOST 8756.13: 1987).

Sugar-acid index. Fruits and vegetables contain mainly three types of sugars: 
glucose and fructose (monosaccharides) and sucrose (disaccharides). Glucose-
dextrose or grape sugar is a component of sucrose, polysaccharides - starch, 
cellulose, hemicellulose, and many glucosides. Fructose-levulose, or fruit sugar, 
is part of sucrose and inulin polysaccharide. The sugar-acid index is used to 
assess the palatability of the test product, i.e. the ratio of the percentage of the 
sum of sugars (fructose, glucose and sucrose) and acid. Fruits are especially rich 
in sugars, in average of 8-12% (Machulkina et al., 2020: 5).
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 Determination of Ascorbic acid (vitamin C) content. The method is based 
on the extraction of vitamin C with an acid solution (hydrochloric, metaphosphoric 
or a mixture of acetic and metaphosphoric) followed by visual or potentiometric 
titration with a solution of sodium 2,6-dichlorophenolindophenolate until a light 
pink color is established. Vitamin C content was expressed as μg/mL (GOST 
24556: 1989).

Determination of the Total phenolic content of compounds. The total 
phenolics content in the extract is determined by the colorimetric method using the 
Folin-Ciocalteu reagent. The Folin-Ciocalteu reagent contains phosphotungstic 
acids, which are reduced upon interaction with easily oxidized OH groups of 
phenol. In this case, tungsten blue is formed, which has a characteristic absorption 
band with a maximum at a wavelength 765 nm and imparts a blue color to the 
test solution. Phenolic content was expressed as μg/mL (Chandra et al., 2014), 
GOST 14502-1: 2010).
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Total flavonoids content. The total flavonoids content in water-ethanol 
extracts was measured using an extract or a standard solution of catechin, 
with the addition of solutions of sodium nitrite and aluminum chloride. The 
absorbance was measured at 510 nm. Flavonoid content was expressed as μg 
catechin equivalent per 100 g dry weight or μg/mL (Eremeeva and Makarova, 
2017: 8).

Apple extracts were preliminarily prepared for research. The extracts were 
obtained by maceration, and steeping raw apples in a ratio of 1:10 with 70% 
ethanol.

Results and discussion. In the presented work, the following physicochemical 
parameters were studied: solids content, total sugars and titratable acidity. The 
results obtained are shown in Table 1.

Table 1. Physico-chemical indicators of the apples sorts 
Indicators Name of the apple sort

Talgarskoe Voskhod Sarkyt Saya Baiterek
Solids content, % 17,1 17,5 19,4 19,1 19,9
Total sugars, % 17,5 17,0 18,1 17,9 18,5
Titratable acidity, μg/mL 7,2 7,0 9,0 8,7 9,3

As a result, it was found that among the considered apples sorts, the highest 
values are related for: “Sarkyt”, “Saya” and “Baiterek”.

The sugar-acid index, content of ascorbic acid (vitamin C), total phenolic 
content and total flavonoids content of compounds in the extracts of apples were 
determined by the spectrophotometric method. The results are shown in Table 2.

Table 2. Chemical indicators of the apples sorts
Indicators Name of the apple sort

Talgarskoe Voskhod Sarkyt Saya Baiterek
Sugar-acid index 17 17 19 19 20
Vitamin С, μg/mL 13,7 12,5 18 15 21
Total phenolic content, μg/mL 786 781 803 796 805
Total flavonoids content, μg/mL 80 110 190 160 220

The analysis of Table 2 shows that, in terms of the content of polyphenols in 
extracts, all apple sorts have highest indicators, in average ± 12 μg/mL. Among 
them, “Baiterek” excels by highest values and it was found as promising apple 
sort. As well in the considering of the total flavonoids content, indicators of 
“Sarkyt”, “Saya” and “Baiterek” are higher than “Talgarskoe” and “Voskhod” in 
average 2-3 times more. In general, the comparison of all obtained results with 
the known data shows that values of the total phenolic and flavonoids contents 
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are in the acceptable variations (Bykova and Makarova, 2016: 2, Makarova et 
al., 2018: 7). Specifically, these data for the total phenolic content are in the 
range of 781- 805 μg/mL, also for the total flavonoids content are in the range 
of 80-220 μg/mL.  

Conclusion. Thus, in the presented work following apples sorts that ripening 
in the winter period were selected: “Talgarskoe”, “Voskhod”, “Sarkyt”, “Saya”, 
“Baiterek”. Among them the next domestic apples “Sarkyt”, “Saya” and 
“Baiterek” have the highest experimental data. Particularly, physico-chemical 
indicators: Solids content, Total sugars and Titratable acidity. As well the best 
indicators for them are shown in the Sugar-acid index, Ascorbic acid (vitamin 
C) content, Total phenolic content and Total flavonoids content of biological 
active compounds. The polyphenols content in all apple sorts have highest 
indicators, in average ± 12 μg/mL. Among them, “Baiterek” excels by highest 
values and it was found as promising apple sort. As well in the considering of 
the Total flavonoids content, values of “Sarkyt”, “Saya” and “Baiterek” are 
higher than “Talgarskoe” and “Voskhod” in average 2-3 times more. In general, 
the comparison of all obtained results with the known data shows that values 
of the total phenolic and flavonoids contents are in the acceptable variations. 
Specifically, these data for the total phenolic content are in the range of 781- 
805 μg/mL, also for the total flavonoids content are in the range of 80-220 μg/
mL.  Extracts of “Sarkyt”, “Saya” and “Baiterek” apples have most values in 
biologically active substances, and might be recommended for the development 
of technology in order to obtain concentrates and to enrich the compositions of 
the food products. 
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ПАМЯТИ  УЧЕНЫХ 

ПАМЯТИ 
ЛЕПЕСОВА КАМБАРА 
КАЗЫМОВИЧА

Безвременно ушел из жизни известный ученый-электрохимик, 
кандидат химических наук, профессор Лепесов Камбар Казымович. 
Большая часть его научной деятельности прошла в стенах Института 
органического катализа и электрохимии им. Д.В. Сокольского.

Камбар Казымович  родился в 1947 г. в Актюбинской области. В 1971 г., 
после окончания инженерно-физико-химического факультета Московского 
химико-технологческом института им. Д.И. Менделеева, поступил в 
аспирантуру Института органического катализа и электрохимии АН 
КазССР по специальности «теоретическая электрохимия». В 1975 г. 
защитил кандидатскую диссертацию по теме «Исследование кинетики и 
механизма ионизации висмута, меди и индия на вращающемся дисковом 
электроде с кольцом». С 1974 по 1987 г.г. работал в ИОКЭ АН КазССР 
в должности младшего, затем старшего научного сотрудника. С 1987 по 
2007 г.г. – заведующий лабораторией защиты металлов от коррозии ИОКЭ 
им. Д.В. Сокольского (в 2001 г. переименована в лабораторию прикладной 
электрохимии и коррозии).       

Результаты исследований К.К. Лепесова в области электрохимии металлов, 
полученные методом дискового электрода с кольцом, классической и 
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нестационарной вольтамперметрии, позволили выявить  основные законо-
мерности образования промежуточных продуктов – ионов металлов низшей 
валентности в процессах разряда-ионизации поливалентных металлов и 
установить протекание стадийных электродных реакций с участием ионов 
металлов промежуточной и необычной валентности в химических реакциях 
диспропорционирования и репропорционирования, комплексообразова ния 
в зависимости от природы металла и анионов раствора, активности воды в 
электролите.

Им впервые было показано и обосновано применение метода дискового 
электрода с кольцом для исследования комплексообразования ионов 
металлов промежуточной и высшей валентности в растворах.

К.К. Лепесов являлся высококвалифицированным специалистом в 
области исследования кинетики и механизма электрохимических и кор-
розионных процессов металлов и разработки методов защиты от кор-
розии. Он был ответственным исполнителем программы «Разработать 
компо зиционные ферритные антикоррозионные материалы на основе про-
дукции и вторичных ресурсов предприятий Казахстана» 2003-2005 г.г., 
инновационной программы «Организация опытного производства импорт-
замещающих средств электрохимической защиты стальных конструкций 
от коррозии» 2003-2005 г.г., ряда хоздоговорных работ по коррозии.

По результатам исследований разработаны антикоррозионные составы 
лакокрасочных материалов с различными добавками, повышающие кор-
розионную стойкость покрытий в водно-солевых и кислых средах, которые 
нашли применение при защите водоводов в различных регионах.

Лепесов К.К. – автор более 300 научных публикаций, 1 монографии и 28 
патентов на изобретения. Среди его учеников 8 кандидатов наук и 1 PhD.

Прирожденный талант исследователя в сочетании с неисчерпаемой 
творческой энергией и глубокой эрудицией определили его большой вклад 
в развитие химической науки. 

Он всегда останется для нас талантливым ученым, мудрым учителем и 
хорошим другом.

Коллектив АО «Институт топлива, катализа и электрохимии 
им. Д.В. Сокольского» выражает глубокое соболезнование 
родным и близким.  
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