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[ Clarivate
Analytics

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.

Kasakcma+ Pecnybnukacbl YnmmblK fbiibiM  akademusicel «KP  ¥FA
Xabapnapbl. XuMusi )XeHe mexHO02usi CEPUSIChI» FbINbIMU XYypHarbiHbiH Web
of Science-miH xaHanaHfaH Hyckacbl Emerging Sources Citation Index-me
uHOekcmeryee KabbindaHraHblH xabapnaldel. byn uHdekcmeny bapbicbiHOa
Clarivate Analytics komnaHusickl XypHarndbl o0aH api the Science Citation Index
Expanded, the Social Sciences Citation Index xxeHe the Arts & Humanities Citation
Index-ke Kabbinday macerneciH kKapacmbipyda. Webof Science sepmmeywinep,
asmopnap, 6acnawbiiap MeH MeKemernepee KOHmMeHm mepeHOiei MeH
canacbiH ycbiHaobl. KP YFA Xabapnapbl. XUMUS )XOHE MEXHO/I02UsT Cepusicbl
Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH €H 63eKmi
JKoHe bedendi xumusinbiK FolribiMOap bolbiHWa KOHMeHmMkKe adarnobifbiMbi30bi
6indipedi.

HAH PK coobwaem, ymo Hay4Hbil xypHan «3eecmuss HAH PK. Cepusi
XUMUU U mexHosioauliy 6bi npuHsm 0ns uHdekcuposaHusi 8 Emerging Sources
Citation Index, obHoeneHHou eepcuu Web of Science CodepxxaHue 8 3mom
UHOeKcuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komnaHuel Clarivate
Analytics Onsi OanbHelweao npuHIMuUs XypHana e the Science Citation
Index Expanded, the Socia1 Sciences Citation Index u the Arts & Humanities
Citation Index. Web of Science npednazaem kayecmeo 8 251ybuHy KOHmeHma
ona uccrnedosamernel, asmopos, uisdamesnel u y4pexoeHul. BkroveHue
Uzeecmusi HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawy
MpusepPXeHHOCMb K Haubornee akmyanbHOMY U 6/1USIMENIbHOMY KOHMEHMY o
XUMUYECKUM Haykam 0rs1 Hawezo coobuecmea.
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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
png/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
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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 ng/mL, also for the total flavonoids
content are in the range of 80-220 pg/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

A.Y. llInnrucos', P.C. AnuoexoB'’, C.Y. Epkedaea’, D.¥Y. Maiin1bioaena’,
M.C. KaneeBa?

M. Oye3oB arbinaarsl OHTYCTIK Ka3akcTaH yHUBEPCHUTETI,
IIemvkenT, Kazakcran;
*Onryctik Kazakcran Menuiinna Akagemusicer, [lIsiMkenT, Kazakcras.
E-mail: ralibekov@hotmail.com

KA3AKCTAH/BIK CEJIEKIIUACDHI AIMAJIAPBIHBIH 9P TYPJI
COPTTAPBIHAATBI NOJIM®EHOJIAPABIH KYPAMBIH 3EPTTEY

AnHoTanusi. bapabiKk nmonudeHonabpl KOChUIBICTAp, COHBIH iMTiHAEC (EeHOI-
IBIK JKOHE (pIIaBOHOMITHIK Typiepi (pparMeHTTiH KYpbUIBIMBI MEH TypiHE
Kapaii TonTapra OeiniHeni. OciMIIKTep MEH TaMak OHIMJEpiHAE Ke3IeCeTiH
nonueHoNAbl KOChUIBICTapAbIH opTYpil KypbuibiMaapbiHbIH 10000-Fa KybIK
Typi Oenrimi. JlereHMeH, KenTereH OCIMAIKTEp Typiepi XKETKUIIKTI Typre
3epTTenMereH. Kazakcranaarsl skeMic OaylapbIHBIH aCCOPTUMEHTI allTapiIbIKTai
alyaH TYpJIi JKOHE ecipy JKarJaiiapblHa ©Te KaKChl OeHiMIeNneTiH, COHai-
aK Tamalla camaFa ue Ka3aKCTaHIBIK CEJEKIMSHBIH TaHbIMAJ €XKENri >KOHe
KaHa COPTTAPBIMEH YCBHIHBUFaH. DU3HKO-XUMUSIBIK KOPCETKIITED MEH
OHMOOTHSUTBIK O€JICEH 11 3aTTap/AbIH KYPaMbIH, aTal alTKaH 1 sKalnbl (heHoIaap
MEH JKajmbl (IaBOHOUIATAPIBIH MOJIIIepIH 3epTTey YIUIH alMaHbIH KbICTa
MmiceTiH Keneci coprrapsl TaHnamael: « Tamrapy», «Bocxomy, «Capkeimy, «Casy,
«boittepex». Onapapiy iminae kenecinepi «Capkpeim», «Cash xone «bonTepex»
(DUBUKATBIK-XUMUSUIBIK ~ KOPCETKIITEpl OOWBIHINA KYpaMBIHAAFBl KYPFaK
3aTTap/IblH, JKaJIIbl KAHTTAPABIH KOHE TUTPICHETIH KbIIIKbUIIBIKTBIH, KAHTTHI-
KBIIIKBUIABl MHACKCIHIH, acKOpOMH KhIKbUIBIHBIH (C maopymeHi), deHommaap
MeH (IIaBOHOUITAPIIBIH KAl KYpPaMbIMEH €H JKaKChl €KCHJIIT1 aHBIKTaJJIbI.
AnmanbIH 0apibIK COPTTapbIHAa MOMU(EHOIAAPABIH MOJIIIEPi €H )KOFaphl, OpTa
ecenmed = 12 pg/mi. OnapapiH MIiHAE €H KOFapbl oHIMAUTIrIMEH «borTeper»
AHBIKTAJIBI, OONalIaFbl 30p COPT peTiHAe TaHbUIABL. CON CHAKTHI JKaJIbI
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¢naBoHOMATAPABIH KypaMbl OolibiHIIa «CapkpiT», «Cas» xkoHe «baltepex»
kepcetkimrepi «Tanrap» MeH «Bocxonka» KaparaHia opTa ecenmeH 2-3 ece
xKorapbl. JKanmel anranna, GapibIK aJbIHFAH HOTIKENEpAl Oenrisii 1epeKTepMeH
canbICThIPY heHoAap MEeH (IaBOHOUITAP IBIH KAl MA3MYHBIHBIH MOHJIEPiHIH
pYKcaT eTUIreH HIEKTepIe EeKeHIH KopceTel. ATan alTKaHa, *Kajmbl peHomaap
yuriH Oyn nepekrep 781-805 pg/mMia apanbiFblHIA, COHBIMEH KaTap >Kajbl
(dnaBorouarap yurin 80-220 pg/Mit apanbIiFblHaa. ATaaFaH ajiMa ChIFBIHIBLIAPHI
OMONTOTHSUITBIK OEJICEHII 3aTTap/IbIH KOFAphl KOPCETKIIITEPIHE U KOHE ONapbl
TaMak OHIMJIepiHIH KypaMbIH OalbITy Ke3iHe YChIHYyFa 00abl.

TyiiiH ce31ep: anma, aHTHOKCUIAHTTApP, OMOJIOTUSIIBIK OeJIcCeH 1 3aTTap, 60c
panukannap, peHongap, GaaBoOHOUITAP.

A.Y. lllnnrucos’, P.C. Anuobexos'’, C.Y. Epkedaena’, D.¥. MaiiibioaeBa’,
M.C. KaneeBa?

"TOxn0-Kazaxcranckuii YHuBepcuteT umeHr M. Aya30Ba,
IemmkenTt, Ka3zaxcran;
210xn0-Kasaxcranckas Menununckas Axkagemus, IIsivkent, Kazaxcran.
E-mail: ralibekov@hotmail.com

NCCIIEAOBAHUE COOJEPKAHUSA ITOJIMPEHOJIOB B
PA3JIMYHBIX COPTAX SBJIOK KABAXCTAHCKOM CEJEKIIUA

AHHoTanus. Bce nonudeHonbHbIe COEAUHEHMS, BKIOYas (DEHOJIbHbIE U
(h1aBOHOMIHBIE PA3HOBHUIHOCTH, AETSATCS HA TPYIIBI MO CTPYKTYpPE U THUIY
¢dbparmenTa. M3BectHO 0k0110 10000 BUI0B pa3aTuIHBIX CTPYKTYP OTU(EHOTBHBIX
COCAMHEHUH, KOTOpble OOHApY)KEHbl B PACTCHHUAX W MHUIIEBBIX MPOMYKTAX.
OnHako MHOTHE BUIBI PACTCHHM HE U3YYEHBI TOMKHBIM 00pa3oM. ACCOPTUMEHT
¢pykToBBIX canoB B KazaxcraHe J0BOJIBHO pa3HOOOpa3eH U MpPEICTaBICH
W3BECTHBIMU JIPDEBHUMHU U HOBBIMU COPTaMHU Ka3aXCTAHCKOM CEIEKIUH, KOTOPhIE
OYeHb MPUCHOCAOIMBAIOTCS K pPACTyIIUM YCIOBUSIM, a TaKXke 007aaaioT
MPEBOCXOAHBIM Ka4YCCTBOM. I[J'ISI HU3YyUCHUA COACPKAHUA (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX
nokasateneil 1 OMOIIOTMYECKH aKTUBHBIX BEIIECTB, B YACTHOCTH CYMMBI OOIITHX
(dhenonoB u 00muUx (H1aBOHOUIOB, OBUTH OTOOpAHBI CIEAYIOIIHE COpTa SIOJOK,
co3peBarome B 3uMHHNA mepuon: «Tamrapckoe», «Bocxomy, «CapKbIT,
«Casy, «baiitepex». YCTaHOBJIEHO, YTO CpeAW HHX, cienyromme «CapKbITy,
«Casi» u «baiiTepex» HUMEIOT Jy4lnne (PU3UKO-XUMHUECKHE TOKa3aTeld I10
COZICPKAHUIO CYXHMX BEIIECTB, OOLIMX CaXapoB U TUTPYEMOW KHUCIOTHOCTH,
CaxapHO-KHUCJIOTHOMY HHJIEKCY, acKopOuHoBoM kuciore (Buramuu C), obiiee
copepkanue (eHonoB U obuiee coxaepkanue ¢uaBoHonnoB. CojaepikaHue
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nmonu(peHOI0OB BO BCEX COpTax s0JOK MMEET camble BBICOKHE MOKa3aTelH, B
cpenneM £ 12 pg/miu. Cpeau HUX ¢ HaWBBICIIMMH TOKA3aTEISIMU BBIJCISICTCS
«baiiTepex», IpU3HAHHBIN IIEPCIEKTUBHBIM COPTOM. TaK ke U 110 COAEPKaHUI0
obunx (praBoHouaoB nokasarenu «CapkbiT», «Cas» u «baiitepex» Bbille, yeM
«Tanrapckoe» u «Bocxom» B cpenneM B 2-3 pa3a. B nenom cpaBHeHHe Bcex
MOJIYYEHHBIX PE3YJITATOB C U3BECTHBIMU JIAHHBIMU MOKA3bIBAET, UTO 3HAYCHUS
obmero coxepkanusi (PeHOTOB W (DIABOHOWIOB HAXOAATCS B JIOMYCTHMBIX
npenenax. B dWacTHOCTH, 3TH JaHHBIC Mg OOMIETO coAepKaHus (EHOJIOB
HaxonsATcs B AuanazoHe 781-805 pg/mi, a Takke uig OOIIETO cOAep KaHUS
(naBoHOMI0B HaxonATca B auanasoHe 80-220 pg/mi. DKCTpakThl yKa3aHHbIX
sI0JIOK UMEIOT BBICOKHE TIOKa3aTeTu OMOIOTUYECKH aKTUBHBIX BEIIECTB U MOTYT
OBITh PEKOMEHIOBAHbI J1JIs1 00OTAIIEHHs COCTaBa MUILEBHIX MPOAYKTOB.

KiawueBble cjioBa: s0J0KO, aHTHOKCUIAHTHI, OMOJOTMYECKH AKTUBHbBIE
BEIIECTBA, CBOOOAHDBIE paUKaIbl, PEHOMIbI, (PIABOHOUIBI.

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 (Takibayeva 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,
apple 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, B,, B,, fraction B,, C, E, P, PP, K; microelements - sodium, phosphorus,
potassium, sulfur, copper, zinc, calcium, aluminum, fluorine, chromium, iron,
magnesium, 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 ripening
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 (ug/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).

“Talgarskoe” apple sort “Voskhod” apple sort
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"Baiterek" apple sort

Figure 1. The Kazakhstan selection apples sorts

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 pg/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 pg/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 pg
catechin equivalent per 100 g dry weight or ug/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, pg/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 C, ug/mL 13,7 12,5 18 15 21
Total phenolic content, ug/mL | 786 781 803 796 805
Total flavonoids content, pg/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 pg/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

176



Volume 2, Number 451 (2022)

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 pg/mL, also for the total flavonoids content are in the range
of 80-220 pg/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 pg/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 ng/mL, also for the total flavonoids content are in the range of 80-220 ng/
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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NMAMATU YYEHbIX

NAMATU
JNIENECOBA KAMBAPA
KA3SbIMOBUYA

Ee3BpeMeHHo yIIed U3 JKU3HU M3BECTHBIM YYCHBIN-3IEKTPOXUMHK,
KaHAMIAT XUMHYeCKuX Hayk, npodeccop JlemecoB Kambap KazpimoBuu.
bonbmiasg yacte €ro HayyHOW NEATENBHOCTM IIpouula B creHax MHcruryra
OpraHMYeCcKoro Karanusa u anekrpoxumuu um. /1.B. Coxonbckoro.

Kamb6ap KazsiMoBuu pomuics B 1947 r. B AkTroOuHCKoi obmactu. B 1971 r,
[0CJIe OKOHYAHUS HHXEHEPHO-(PU3UKO-XMMHUYECKOT0 (haKyinbTeTa MOCKOBCKOTO
XUMHUKO-TEXHOJIOTYecKoM uHctutyra um. .M. MeHnneneeBa, moctynuia B
acnupaHTypy WHcTuTyTa oOpraHMuYeckoro karaiausa u snexkrpoxumun AH
KazCCP mo cmenmambHOCTH «TeOpeTHYecKas 3Jekrpoxumusi». B 1975 T
3alUTII KaHAWJATCKY0 auccepranmio o teme «lccnenoBaHue KMHETUKU U
MEXaHN3Ma NOHM3alUU BUCMYTa, MEIXM U UHAMS Ha BPAIAIOIIEMCS JUCKOBOM
anektpoae ¢ koisiom». C 1974 no 1987 rr. paboran B MOKD AH Ka3zCCP
B JIOJDKHOCTHM MJIQJIIIETO, 3aT€M CTapllero HayyHoro corpyanuka. C 1987 mno
2007 r.r. — 3aBenytoutuii Jaboparopueit 3auThl MeTauIoB oT Koppo3uu MOKD
um. /[.B. Cokonbckoro (B 2001 . meperMeHoBaHa B J1a0OPaTOPHIO MPUKIATHON
ANEKTPOXUMHH U KOPPO3HH).

PesynerareinccnenoBannii K.K. JlenecoBaBo61acTH3MEKTPOXUMUN METAIIJIOB,
IIOJIyYE€HHBIE METOAOM JIHMCKOBOIO 3JIEKTPOAA C KOJIBLIOM, KJIACCUYECKOH H
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HECTallMOHAPHOU BOJIBTaMIIEPMETPHUH, IT03BOJIUIIN BBIIBUTH OCHOBHBIE 3aKOHO-
MEPHOCTH 00pa30BaHUS TPOMEKYTOUHBIX POYKTOB — MOHOB METAJJIOB HU3IIEH
BaJICHTHOCTU B Ipolleccax pas3psiia-MOHU3ALMU MOJUBAJICHTHBIX METAJJIOB U
YCTaHOBUTH MPOTEKAHUE CTAIUHHBIX SJIEKTPOAHBIX PEAKLUN C yYaCTHEM HOHOB
METaJJIOB IPOMEKYTOUHOI U HEOOBIYHOM BAJIGHTHOCTH B XMMHUECKHUX PEAKIUIX
JUCTIPONIOPIIMOHUPOBAHUS M PETTPONOPIIMOHUPOBAHUS, KOMIUIEKCOOOpa30BaHUS
B 3aBUCHMOCTH OT IPUPO/IbI METaJJIa U aHHOHOB PAacTBOPA, AKTUBHOCTHU BOJIbI B
JIEKTPOJIUTE.

WM BriepBbIe OBLIO MOKa3aHO U 00OCHOBAHO MPUMEHEHUE METO/1a TUCKOBOTO
3JIEKTPOJAa C KOJIBLIOM JUIsl MCCIIEOBaHUS KOMIUIEKCOOOpa30BaHMsI HOHOB
METaJIOB IIPOMEKYTOUHOM U BBICIIEH BaJIEHTHOCTU B PACTBOPAX.

K.K. JlenecoB sBsuICS BBICOKOKBATH(HUIIMPOBAHHBIM CIEIIUATUCTOM B
00JIaCTH MCCIICIOBAaHUA KUHETHKH U MEXaHHM3Ma JJICKTPOXUMHYECKUX U KOp-
PO3HOHHBIX MPOLECCOB METAIJIOB M Pa3pabOTKU METONOB 3allUThl OT KOp-
po3un. OH ObUT OTBETCTBEHHBIM MCIIOJIHUTENEM Hporpammsl «Pa3paborarhb
KOMIIO3UILIMOHHBIE (DeppUTHBIE AHTUKOPPO3HMOHHBIE MaTepUallbl HA OCHOBE MPO-
IYyKIIMM U BTOPUYHBIX pecypcoB mnpeanpusituii Kazaxcrana» 2003-2005 rr,
HMHHOBALIMOHHOM nIporpaMMbl « OpraHu3anus ONbITHOTO IPOU3BOJCTBA UMIIOPT-
3aMEeIAONINX CPEACTB AIEKTPOXMMHUYECKON 3alUThl CTAJbHBIX KOHCTPYKIIHIM
ot koppo3um» 2003-2005 T.r., psi1a X0310TOBOPHBIX padOT 1O KOPPO3HUH.

ITo pe3ynpraram uccieqoBaHUM pa3pabOTaHbl AHTUKOPPO3HMOHHBIE COCTABBI
JIAKOKPACOYHBIX MAaTEpUajioB C Pa3IMYHBIMU J100aBKaMH, MOBBILIAOIIME KOP-
PO3MOHHYIO CTOMKOCTb MOKPBITUH B BOJHO-COJIEBBIX U KHCIIBIX CPEAAX, KOTOPHIE
HaITM TPUMEHEHHUE TMPHU 3alIUTE BOJAOBOIOB B PA3IUYHBIX PETHOHAX.

Jlenecos K.K. — aBrop 6onee 300 HayuHbIX myOnukanuii, 1 MoHOrpaduu u 28
naTeHToB Ha n3o0perenus. Cpean ero yueHUKoB 8 kanaunaaroB Hayk ¥ 1 PhD.

[IpupoxxaeHHBIN TaJdaHT MCCIEAOBATENsl B COYETAHMM C HEHUCUEpIaeMou
TBOPUYECKOW HEPrueil 1 ryOoKo# Spyauiueii Onpeaenuin ero OoNbIIoN BKIa
B Pa3BUTHE XUMUYECKON HAYKH.

OH Bcerna ocTaHeTcsl JJi HAC TAJIAHTIIMBBIM YUYEHBIM, MYJIPbIM YUUTEIEM U
XOPOLIMM JIPYIOM.

Konnexkmus AO « Uncmumym monausa, Kamaauza u 31eKmpoxumun
um. /[.B. Coxonvckoeo» svipasicaem 2nybokoe cobonesHosanue
POOHBIM U ONUKUM.
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