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O6Lwee copepxaHmne nonndeHoNoB
n GNaBoOHOMAOB B COPTaX YepeLUHU
Ka3axCTaHCKOM cenekuuuv

PE3IOME

AKTyaanOCTI:. CDeHOﬂbeIe coeanHeHna npeacTaBnalT coboit apomartmnyeckmne coegnHeHus, B KOTOPbIX
6eH30/bHOE KONbLO CBA3AHO C O,EI,HOI7I NN HECKOJNTIbKUMW TAPOKCUIbHBIMU Fpynnamu. CDJ'IaBOHOVIJ:I,bI, BXO-
Aduine B COCTaB YepeLuHu, o6nap,ar0T ﬂeHGGHbIMVI CBOWCTBaMM U NPUMEHAIOTCA B TOM YMUCIIE KakK 6VIOJ10-
rM4eckn akTUBHbIE }J,OGaBKI/I K nuuie. MCCﬂe,D,OBaHI/Iﬂ, 3aTPOHYTbIE B CTaTbe, ABNAIOTCA akKTyaJIbHbIMU, KakK
C TOYKW 3PEHNSI HAYYHOW HOBM3HBI, Tak U 7151 0O0CHOBaHMS NOJb3bl NOTPEONEHNS YEePELLHN HOBbLIX COPTOB
Ka3axcTaHCKOW Cenekumm.

Lenb — npoeecTy aHanun3 coepxanus nonndeHonoB n GaaBoHOMAO0B B YEPELLHEe Ka3axCTaHCKOM Cenek-
ummn. 3agayn nccnefoBaHus: cobpatb TeopeTuyeckme AaHHbIe, NPUMEHUTb METOALl UCCNea0BaHNS 4Nisi
NoJly4yeHUsi pe3ynbTaToB COAEPXaHUS NONNGMEHONO0B U GNAaBOHOMIOB B 1aB0PATOPHBIX YCNOBUSIX, CAENATb
peneBaHTHbIE BbIBOLbI.

MeToabl. O6bEKT UccnenoBaHnii — NaoAbl HEPELLHN COPTOB Ka3axCTaHCKOW cenekummn: Alirepum, Jiasar
1 Mepei. MeToapl OLEHKN GU3NKO-XMMNHECKNX NoKasaTenen CTaHaapTHbIe: ONpeaeneHne CoaepxaHus
CYXUX BELLECTB, 06LLMX CaxapoB U TUTPYEMOI KUCTOTHOCTM, U3y4eHne GpaBoHOMIOB.

Pe3ynbTrartbl. YCTAaHOBNEHO, Y4TO CPeaM PACCMOTPEHHBIX COPTOB YEPELLHN CaMble BbICOKME 3HAYEHUs, N0
XUMUYECKMM MOKa3aTesNsiM: CaxapoKMCIOTHOMY MHAEKCY, COAEPXaHNo aCKOPOMHOBOM KMCNOThI (BUTAMU-
Ha C), conepxaHuio 06wmx nonudeHonos 1 obLmx dbnasoHonaoB — y copta J1saart. Mo obiwmm cogepxa-
HWsiM nonmdeHonoB 1 dnaBoHOMAOB copTa Airepum (866 mMkr/mn n 275 mkr/mn), Jlasar (885 mkr/mn 1 290
MKr/Mn) u Mepeii (865 Mkr/mn 1 255 Mkr/mn) 6anskm apyr K apyry. Mo obwemy copepxaHuio noampeHo-
NIOB CaMble H13KME JaHHble umetoT Airepum 1 Mepein — Ha 0,05% un 0,13% meHbLue, Yem B copTe J1s3ar,
COOTBETCTBEHHO. Takxe OnpefeNieHbl OTHOCUTESTbHBLIE 3HAUEHMS OOLLEr0 COAEPXaHNs GpaBOHOMIOB ANst
Aiirepum n Mepein — 0,05% 1 0,22% COOTBETCTBEHHO.

KnioyeBsbie cnioBa: aHTVIOKCUAAHTI, aHTOLIMAHbI, GIONOMMYECKM aKTUBHBIE COEAMHEHNSI, HNIaBOHOM-
[bl, NONNGMEHONbI, YEPELLIHS.

Ans yntuposanmna: Annbekos P.C., Epkebaesa C.Y., labpunbaHu 3.A., LUnHrncos A.Y. O6uiee coaep-
XaHue nonmpeHonos 1 hpaBoOHONIOB B COPTaX YepeLiHn KasaxcTaHCKO CenekLmm. ArpapHas Hayka.
2022; 363 (10): 128-131. https://doi.org/10.32634/0869-8155-2022-363-10-128-131 (In English).
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The total content of polyphenols and flavonoids

in cherry varieties of Kazakhstan selection
ABSTRACT

Relevance. In general, 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 more 10 000 types of different phenolic compounds structures that are found
in plants raw materials and food products.

The studies covered in the article are relevant, both from the point of view of scientific novelty, and to
substantiate the benefits of consuming cherries of new varieties of Kazakhstan breeding.

The purpose of the study is to analyze the content of polyphenols and flavonoids in the cherries of Kazakhstan
selection. Research objectives: to collect theoretical data, apply research methods to determinethe content
of polyphenols and flavonoids in the laboratory, to draw relevant conclusions.

Methods. For the study of physico-chemical and chemical indicators of the total polyphenols and total
flavonoids contents, following sweet cherry varieties of the Kazakhstan selection were considered: Aigerim,
Lyazat and Merei. Following physico-chemical indicators were studied: solids content, total sugars and
titratable acidity. It was found that among the considered sweet cherry sorts, the highest values had variety
Lyazat, specifically in the chemical indicators: sugar-acid index, ascorbic acid (vitamin C) content, total
polyphenols and total flavonoids contents.

Results. By the total polyphenols and flavonoids contents varieties Aigerim (866 ug/mL and 275 ug/mL),
Lyazat(885 pug/mL and 290 pug/mL) and Merei (865 pg/mL and 255 pg/mL) are close to each other. In the
considering relatively Lyazat, the Total polyphenols content, Aigerim and Merei have lowest data by 0.05%
and 0.13%, respectively. Total flavonoids content of varieties values for Aigerim and Merei 0.05% and
0.22% — were also identified. In general, a review of all obtained data with the known values shows that
indicators of the total polyphenols and flavonoids contents are with in the acceptable variations.

Key words: antioxidants, anthocyanins, biologically active compounds, flavonoids, polyphenols,
cherries
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BeepeHune / Introduction

By recommending using of a particular product, it is
necessary to take into account its antioxidant activity. This
is an extremely important indicator that shows the presence
of substances neutralize the excess of free radicals and
interrupts the chain of oxidative reactions that damage the
cells and tissues of human body. An excess of free radicals
is formed as a result of malnutrition, poor ecology, stress,
smoking et al. Reducing the antioxidant status of the body can
reduce immunity, lead to the emergence and development of
many pathological processes, in particular diseases of the
gastrointestinal tract and its related organs [1].

It is well-recognized that the regular consumption of
fruits, vegetables and herbal infusions is an excellent
strategy for the reduction of the risk of diabetes mellitus
(DM). According to global estimates of the World Health
Organization (WHO), the number of diabetic individuals
worldwide will be about 366 million in 2030 [2].

In this regard it is a serious matter for the public health
to prevent a higher morbidity and mortality, by advising
and using in the nutrition natural phytochemicals, mainly
phenolic acids, flavonoids, anthocyanins and others [3].

Specificallyy, 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 more 10 000 types of different phenolic compounds
structures that are found in plants raw materials and food
products [4].

Phenolic acids, flavonoids, condensed tannins, and
coumarins are examples. Phenolics range from a simple,
low molecular-weight, single aromatic ringed compounds
to large and complex tannins and derived polyphenols. They
can be classified based on the number and arrangement of
their carbon atoms in flavonoids and nonflavonoids [5].

Sweet cherries contain various phenolic compounds
such as anthocyanins, flavonoids and procyanidins.
According to some studies, the most abundant anthocyanin
type found in the sweet cherry was determined to be
cyanidin 3-O-rutinoside [6].

Sweet cherries are also rich in hydroxycinnamic acid
derivatives such as 3-O-caffeoylquinic acid (chlorogenic
acid), 5-O-caffeoylquinic acid (neochlorogenic acid) and
p-coumaroylquinic acid [7]. Epicatechin is the main flavan-
3-ol, and it also contains a high rate of quercetin-3-O-
rutinoside (rutin) as the main flavonol in its structure [8].

In terms of sugar content, there are five types of sugars
found in sweet cherries (glucose, fructose, sorbitol, sucrose
and maltose) and among them, glucose and fructose make
up approximately 90% of the sugar content [9].

Sweetcherry (PrunusaviumL.) have phenolic compounds
that contribute to total antioxidant activity. Its fruits are a
significant source of various polyphenols, flavonoids or
anthocyanins that contribute for total antioxidant activity
[10].

Sweet cherry was recognized as having beneficial
medicinal properties such as anticancer, dietary, antioxidant
and anti-inflammatory, which is related with content of
antioxidant compounds [11].

In recent years, the scientists of Kazakhstan Research
Institute of Fruit Growing and Viticulture have cultivated
the following new sweet cherry varieties Aigerim, Lyazat
and Merei, that have various sizes, cultivation time and
organoleptic indicators. The studies covered in the article
are relevant, both from the point of view of scientific novelty,
and to substantiate the benefits of consuming cherries of
new varieties of Kazakhstan breeding.
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The purpose of the study is to analyze the content of
polyphenols and flavonoids in the cherries of Kazakhstan
selection. Research objectives: to collect theoretical
data, apply research methods to determine the content
of polyphenols and flavonoids in the laboratory, to draw
relevant conclusions.

MaTtepuan n metoabl uccneposaHms / Materials

and method

The physicochemical properties and chemical indicators
in the various sweet cherry varieties of the Kazakhstan
selection were considered: Aigerim, Lyazat and Merei.
Mostly, the recognized and available research methods
were used.

Solids content

The approach is based in the identification a sum 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 %
(Brix) (GOST 51433: 1999).

Titratable acidity

Determination of the mass concentration of titratable

acids in terms of malic, tartaric or citric acids (g/dm3)
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).

Total sugars content

The permanganate analysis is based on the possibility of
sugar carbonyl groups to reduce copper (Il) oxide to copper
(I) oxide in an alkaline medium. When dissolved with iron
ammonium alum, the resulting copper (l) oxide, oxidized to
copper (ll) oxide, reduces iron (lll) to iron (Il), the amount of
which is analyzed by a solution of potassium permanganate
titration (GOST 8756.13: 1987).

Sugar-acid index

Fruits and berries contain mainly three types of
saccharides: 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 tested product, i.e. the ratio
of the percentage of the sum of sugars (fructose, glucose
and sucrose) and acid. Fruits and berries are especially rich
in sugars, in average they made up to 8-12% of total mass
(Machulkina et al., 2020).

Ascorbic acid (vitamin C) content

The method is based on the vitamin C extraction by an
acid solution (hydrochloric, metaphosphoric or a mixture
of acetic and metaphosphoric) followed in assistance with
visual or potentiometric titration and a solution of sodium
2,6-dichlorophenolindophenolate until forming of a light
pink colour (GOST 24556: 1989).

Total polyphenols content

The total polyphenols in the extract is observed by the
colorimetric method by using the Folin — Ciocalteu reagent.
The Folin — Ciocalteu reagent contains phosphotungstic
acids that 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 (GOST 14502-1-2010).

Total flavonoids content

Thetotal flavonoids in water-ethanol extracts are measured
by using an extract or a standard solution of catechin, with the
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addition of solutions of sodium nitrite and aluminum chloride.
The absorbance ability is measured at 510 nm. Flavonoid
content is expressed as pg catechin equivalent per 1mL of
dry weight (Eremeeva and Makarova, 2017).

Sweet cherry extracts were preliminarily prepared for
research. The extracts were obtained by maceration method
and by steeping raw sweet cherry in a ratio of 1:10 with 70%
ethanol.

PesynbTaTtbl M 06cyxaeHue / Results and

discussion

In the presented work, the following physico-chemical
parameters were studied: solids content, total sugars and
titratable acidity. The obtained results are shown in table 1.

Consequently, it was discovered that among the
considered sweet cherry varieties, the highest values had
variety Lyazat (0,114 mg of sugars).

The sugar-acidindex, contentofascorbic acid (vitamin C),
total polyphenols and total flavonoids compounds contents
in the extracts of sweet cherry were determined by the
spectrophotometer. The obtained data are shown in table 2.

The analysis of table 2 demonstrates that all sweet cherry
varieties have hig indicators in average 875+10 ug/mL.

| Table 1. Physico-chemical indicators of the sweet cherry variety

Name of the sweet cherry variety

Indicators
Aigerim Lyazat Merei
Solids content, mg 0.137 0.142 0.130
Sligls e 0,108 0,114 0,105
Titratable acidity, mg/mL 19 24 15

| Table 2. Chemical indicators of the sweet cherry variety

Name of the sweet cherry variety

Indicators
Aigerim Lyazat Merei
Sugar-acid index 19,4 19,7 19,0
Vitamin C, ug/mL 18,0 19,5 17,8
Polyphenols content, pg/mL 866 885 865
Flavonoids content, ug/mL 275 290 255

Bce aBTOpbl HECYT OTBETCTBEHHOCTb 32 CBOO PaboTy U NPeacTaBneH-
Hble AaHHbIE.

Bce aBTOpbI BHEC/IM PaBHbIN BKNa B 3Ty Hay4HYI0 paboTy.

ABTOpbI B PABHOW CTEMNEHWN y4aCcTBOBANM B HANUCAHWUM PYKOMUCH U
HECyT paBHYIO OTBETCTBEHHOCTb 3a nnarvart.

ABTOpbI 3a9BNSOT 06 OTCYTCTBUM KOHGDIMKTA UHTEPECOB.

DOUNHAHCUPOBAHMUE:

ABTOPbI XxO0Tenn 6bl BbIPa3UTb GnarogapHoCcTb MUHUCTEPCTBY Ceflb-
ckoro xo3sincTea Pecnybnukn KazaxctaH 3a GUHAHCOBYIO NOAOEPXKKY
Hay4HO-MCCneaoBaTenbckoro npoekra «PaspaboTka TexHonorum ne-
pepaboTkM NepCneKTMBHBIX COPTOB MIOAOBbIX, ArOAHbIX KYJbLTYpP U BU-
HOrpaga OTeYeCTBEHHOIN Cenekummn ¢ Lenblo nostydyeHnst 61monorniecku
aKTMBHbIX BELLECTB 1 MJI0A0BO-Ar0AHbIX MOPOLLKOB A1 UCMOJIb30BaHMSA
B MvLEeBas NPOMBbILLINEHHOCTb» B pamkax Lienesoro ¢puHaHCcMpoBaHus
Mporpammel N2 BR10764977..

Particularly, the total polyphenols and flavonoids values
of Aigerim (866 pug/mL and 275 ug/mL), Lyazat (885 ug/
mL and 290 ug/mL) and Merei (865 ug/mL and 255 ug/
mL) are close to each other. However, among them, Lyazat
has the highest values and was determined as one of the
promising sweet cherry variety. Total polyphenols content
of varieties, Aigerim and Merei is lower than that of Lyazat
by 0.05% and 0.13%, respectively. Total flavonoids content
values for Aigerim and Merei — 0.05% and 0.22% — were
also identified.

In the study [6], we see an analysis of the content of
photosynthetic pigments in cherries of domestic selection.
Their study of leaves of cherry varieties showed that the
highest content of chlorophylls is characteristic of the
varieties Revna and Veda, respectively (1.69-1.64 mcg/g),
the minimum content — for the variety Fatezh. Chlorophyll
B prevails in the pigment sector in all studied samples.
Only the Veda variety (1.02 mcg/g) has an equal pigment
content. The content of carotenoids in all studied samples
varies in the same range (0.33-0.23 mcg/g). The study of
the content of phenolic compounds in the leaves of cherry
varieties showed that the highest content is observed in
the leaves of the Gift Ryazan variety (15.68 mcg/g). The
lowest content of phenolic compounds was recorded in the
leaves of the Rechitsa variety (9.35 mcg/g). This content
of phenolic compounds in the plant suggests that it is able
to prevent oxidative stress [6]. In comparison the cherry of
Kazakhstan breeding (Lyazat variety) is more useful.

Bbieogbl / Conclusion

It was found that among the considered sweet cherry
varieties the highest values of chemical indicators:
sugar-acid index, ascorbic acid (vitamin C) content, total
polyphenols and total flavonoids contents — had Lyazat
variety.

By the total polyphenols and flavonoids contents
varieties Aigerim (866 ug/mL and 275 ug/mL), Lyazat (885
pg/mL and 290 pg/mL) and Merei (865 ug/mL and 255
ug/mL) are close to each other. Total polyphenols content
of Aigerim and Merei is lower than that of Lyazat variety by
0.05% and 0.13%, respectively. Total flavonoids content
values for Aigerim and Merei — 0.05% and 0.22% — were
also identified.
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