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Analytics

NAS RKis 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.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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RESEARCH AND ANALYSIS OF DRIED KISHMISH
AND RAISINS FROM GRAPES OF SOUTH KAZAKHSTAN

Abstract. Dried fruits, including raisins, are of particular interest in nutritional studies due to its unique
chemical composition and natural qualities, which make raisins an attractive source of nutrients. Research and
analysis of kishmish and dried raisins was performed in the department "Food Engineering" of M. Auezov SKSU.
Dried fruits were prepared by scientifically justified and developed technology of drying fruits to obtain domestic
environmentally friendly dried grapes by infrared irradiation after pre-treatment of raw materials without the use of
chemical reagents.

From this study, it can be concluded that the kishmish and raisins obtained from grapes varieties “Kishmish
black”, “Bulls-eye”, grown in South Kazakhstan region contain sufficient amount of sucrose (5.17 and 4.75
respectively). Given samples also show high contents ofpotassium (17.98 and 33.02 respectively), calcium (1.19 and
2.07 respectively), phosphorus (1.41and 4.47 respectively), but iron contents is much less (0.21and 0.27 respectively)
than usually.

Consumers and stakeholdersmay get benefits by production and realization of suggested kishmish and raisins as
regional brands of Kazakhstan or products with geographical indications (GI).

In the future it is necessary to carry out a lot of work on branding the products offered by the authors, provided
that it will satisfy the following values, such as technological novelty, rarity and uniqueness of the product,
environmental friendliness of the manufacture and use of the product.

Keywords: drying of fruits, grapes, kishmish, raisins, biochemical composition, minerals.

INTRODUCTION

Attention to the problem of nutrition is constantly growing both from the various segments of the
population, and from the side of scientific research. At present, modern society is trying to adhere to a
healthy lifestyle, to eat balanced foods that contain the necessary substances that support the normal
functioning of the body. In the period of exacerbation of chronic diseases (in spring and autumn), as well
as in winter, to compensate for the lack of vitamins, micro and macro elements, the pharmaceutical
industry offers a wide range of chemically synthesized multicomponent vitamin and mineral complexes.
Such complexes are significantly different from native forms, and are characterized by insufficient
digestibility by the body [1-3].

In this regard, as sources of vitamins, micro- and macroelements and dietary fiber, as well as a wide
range of bioactive components, it is advisable to introduce dried products in a natural or industrial way -
dried fruits. It should be noted that modern industrial drying technologies make it possible to preserve
most of the biologically active substances in dry fruits, and their amount will be higher than in fresh raw
materials due to the removal of moisture from the fruits [4,5].
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Dried fruits, including raisins, are of particular interest in nutritional studies due to its unique
chemical composition and natural qualities, which make raisins an attractive source of nutrients. Raisins,
like other fruits, are free of fats, saturated fats and cholesterol. They are a source of dietary fiber,
fructooligasaccharides (fructans), tartaric acid and fruit acid, polyphenolic substances, minerals -
potassium, phosphorus, magnesium, iron[6,7].

For the preparation of dried grape products use a crop of special varieties. About 95% of the dried
products of all countries of the world are produced from seedless grapes and about 5% - grapes with seed.
Dried products made from seedless species are called kishmish and currant, and made from grapes with
seed are called raisins. Seedless grape varieties are represented by two groups: kishmish (Round kishmish,
Oval kishmish, Black kishmish) and currant (Black currant, White currant, Pink currant). The main grapes
of raisins are “Bulls-eye”, Sultani, Tayfi Pink,etc.[8].

Commercial and taste qualities of dried grapes are determined primarily by the quality of raw
materials. The following basic requirements are imposed on fresh grapes intended for drying: the
consistency of the pulp of the berries must be dense and fleshy, otherwise dried berries are poorly made,
wrinkled and have no attractive appearance, in addition, the yield of dried produce is reduced. A
mandatory indicator for kishmish and raisins is the high sugar content of the berry juice. The yield of dried
products directly depends on its level. For a group of kishmish, it should be at least 23-25%, raisins - at
least 22-23%. In their composition, the grapes must be loose, medium-loose or friable; otherwise the
process of drying them becomes more difficult. Valuable properties of grape varieties intended for the
preparation of dried products are seedlessness and early ripening of berries [9-11].

Thus, the development of technology for producing domestic dried fruits: kishmish and raisins with
seeds are very relevant.

MATERIALS AND METHODS

At different stages of work, the objects of the study were local species of grapes “Kishmish black”,
“Bulls-eye” obtained in the local markets and dried fruits —kishmish and raisins.

Experimental drying was carried out on a drying unit SD-4 of the department "Food Engineering" of
M. Auezov SKSU according to the innovative patent of the Republic of Kazakhstan for No. 20923; as a
result dried fruits in the form of kishmish and raisins were obtained.

Analysis of dried fruits were carried out in the Experimental and Regional Laboratory of Engineering
Profile Constructional biochemical material (IRLIP “KBM”) at M. Auezov South Kazakhstan State
University and at the scientific and laboratory base of the testing laboratory of Academy of Nutrition -
Nutritest LLP (Almaty) using all standard and generally accepted methods.

RESULTS AND DISCUSSION

Present investigation was carried out to research and analyze kishmish and raisins from grapes of
South Kazakhstan, obtained by scientifically justified and developed technology of drying fruits to obtain
domestic environmentally friendly dried grapes by infrared irradiation after pre-treatmentof raw materials
without the use of chemical reagents[12]. Special pre-treatment of raw materials allows to emphasize the
naturalness of the taste of the products, as well as to preserve all the necessary useful properties (vitamins
and minerals).

Raisins, as part of the daily diet, have a combination of attractive, sweet taste and high nutritional
value. Chemical composition of raisins includes essential nutrients, soluble and insoluble dietary fibers, as
well as biologically active health components.

Table 1 shows nutrient compositions of kishmish (seedless raisins) and raisins with seeds of “Bulls-
eye” grapes. Both raisins and kishmish provide similar amounts of sugar (62.60g and 62.24g,
respectively), divided almost equally between fructose and glucose with sufficient amounts of sucrose.
Raisins, like allfruits, are high in potassium and low in sodium. Compared to other fruits, they are high in
magnesium, calcium, phosphorus and iron (Table 2, Figures 1,2).
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Table 1 - Biochemical composition of Kishmish (seedless raisins) and Raisins with seeds of “Bulls-eye” grapes

Nutrient Kishmish (seedless raisins) Raisins with seeds of “Bulls-eye” grapes
Water, % 21.4 20.,39
Energy, kcal on 100 g 308 313
Carbohydrate,% 73.0 75.0
Sugars (total),% 62.6 62.24
Glucose,% 27.75 28.32
Fructose,% 29.68 29.75
Sucrose,% 5.17 4,75
Proteins,% 2.86 2,26
Fats,% 0.54 0.49
Mass fraction of ash,% 2.16 1.86

The competitiveness and advantage of dried fruit products produced by the developed technology is
to obtain environmentally friendly products without the use of chemical preservatives and reagents. One
of the main advantages of dried fruits in the south of Kazakhstan is high sugar content and aroma. In
summer, solar air insolation is from + 35-45 °C in the shade and fruits grown in a dry, hot climate
accumulate sucrose and fructose to the maximum. In dried fruits made in Turkey and Greece, located near
the Black Sea due to high humidity, the sugar content in dried fruits is much less. So, content of sucrose of
Kishmish (seedless raisins) and Raisins with seeds of “Bulls-eye” grapes of South Kazakhstan -5.17 and
4.75 respectively and for dried fruits made in Turkey and Greece, located near the Black Sea —
approximately 0.14-0.98 [13-15].

4
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Figure 1 - Micro picture of Kishmish (seedless raisins)
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Table 2 - Mineral composition of Kishmish (seedless raisins)
and Raisins with seeds of “Bulls-eye” grapes

Figure 2 - Micro picture of Raisins with seeds of “Bulls-eye” grapes

Kishmish (seedless raisins) Raisins with seeds of “Bulls-eye” grapes
Element Weight, % Element Weight, %

C 52.33 C 21.43
0 24.42 (@) 35.27
Na 0.80 Na 0.84
Mg 0.73 Mg 1.20
P 1.41 P 4.47

S 0.63 S 1.27
Cl 0.50 Cl 0.17
K 17.98 K 33.02
Ca 1.19 Ca 2.07
Fe 0.21 Fe 0.27
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CONCLUSIONS

Current research shows, that using progressive technology of infrared drying of fruits will allow you
to get dried fruits with high consumer and taste. Thus, sucrose is retained to the maximum extent possible
in the products obtained, the mass fraction of which in the kishmish is 5.17% with an energy value of 308
kcal/100g, and the mass fraction of sucrose in raisins with seeds is 4.75% with an energy value of 313kcal
/ 100g. In conclusion, raisins are rich in main minerals which are important for activity and
maintenance.So, minerals as iron, potassium, magnesium, calcium, etc, and other biologically active
substances are preserved in dry fruits, as well as taste nutritional values are kept. Furthermore, consumers
and stakeholders may get benefits by production and realization of suggested kishmish and raisins as
regional brands of Kazakhstan or products with geographical indications (GI)[16].

In the future it is necessary to carry out a lot of work on branding the products offered by the authors,
provided that it will satisfy the following values, such as technological novelty, rarity and uniqueness of
the product, environmental friendliness of the manufacture and use of the product.

M. T. Toxanos!, I'.O. Kantypeesa?, JI. JTomoauno?,
K.A. Ypas6aesa?, A.M. Tacnoaarosa', 3.T. Hypceuropa?

'AOK xoHe Cy pecypcTapsl HHCTHTYTHI, M.Oy€e30B aThIHAArbI
OnrycTik KazakcTan MemMekeTTiK YHHBEPCHUTETI,
Toyke xan manrbutel, 5, Kazakcran, 160012, Kazakcran;
2 «A3BIK-TYJIIK HHKEHEPUSCHD» 6o1iMi, M.Oye30B aThIH/Iarbl
Onrycrik Ka3akcran MeMIIeKeTTIK yHUBEPCHUTETI,
160012, KazakcraHn, llIsimkent, Toyke XxaH JaHFbUIHL, 5;
3 «kDAFNAE» 6emnimi, Ilagosa yausepcuterti, Via dell'Universita, 16, 35020, Jlernapo, Uranus

OHTYCTIK KABAKCTAHHBIH KY3IMIHEH KACAJIFAH
KNIIMUII ITEH MEMI3 I 3BEPTTEY )KOHE TAJIIAY

AnHoTtanusi. TamakTany npoOiemMacblHa XalbIKTBIH SPTYPJIi TONTAPHI TapallblHaH [, FBUIBIMH 3€pTTEyJep
TaparblHaH J1a YHEMi Ha3ap aymapbuibln keneni. Kasipri yakpITTa Kazipri KoFaM cajayaTTbl eMip CalThIH YCTaHyFa
THIPBICABI, KYpaMBbIHIA aF3aHbIH KaJBIITHl JKYMBICBIH KaMTaMachl3 €TETiH KaKeTTi 3arrap Oap TEHAECTipireH
taramaap 6ap. Co3pUIMaIbl aypylapaslH aCKbIHY Ke3eHIHe (KOKTeM/Ie KoHe Ky3/e), COHIal-aK KpICTa IOpYMEHIED,
MHKPO JKOHE MAaKpO3JIEMEHTTEPHAiH TaNIIbUIBIFBIH TONTHIPY VIIH (QapMaleBTHKa ©HEPKICiOi XUMUSIIBIK
CHHTE3/ICNITeH KOl KOMIIOHEHTTI BUTAMUH/II-MUHEPaJIbl KeIEHACPAiH KEeH CHEeKTPiH yChiHaapl. MyHIail kemenaep
TabuFu popManapaaH enoyip epeKIeneHe Il KOHEe aF3aHbIH JKEeTKUTIKCI3 CIHIMIUTITIMEH CHITaTTala bl

Kemrripinren sxeMictep, MEeHi3i Koca ajfaHIa, ©3iHiH Oipereil XUMUIIBIK KYpaMbl MCH TaOWFH KaCHETTEPiHiH
apKachlHIa KOPEKTIK 3aTTapIblH TapTHIMIOBI Ke3i Ooibim TaObuTansl. KimMmum skoHe KemTipiareH MeHismi 3epTrey
)koHe Tanmay M. OyeszoB ar. OKMVY-ga "Tamak mmkeHepus" kadenpaceiHna xyprisinai. KenripinreHn sxemictep
XUMUSUIBIK pEareHTTepl MaigamanOal IMMKI3aTThl IIBIH ala ©HAET€HHEH KEWiH OTAaHIBIK SKOJIOTHSJIBIK Ta3a
KeMTIPUIreH JKy3iM aly VINiH FBUIBIMH HETI3IENTeH JKOHE O3ipIICHTEH JKEMIC KENTipy TEeXHOJIOTHSICH OOMBIHIIA
HaWbIHOAIFaH.

Ocwr 3eprreynern Onrycrik Kaszakcran oOmeickiHma ecipinrern "Kapa xwmmum”, "Beramit rma3" sxy3im
COpTTapBIHAH AJNBIHFAH KIiOIMHII ITeH MeHi3 KypaMbIH/Aa JKeTKUTIKTI caxapo3sa (tuiciame 5,17 sxone 4,75) Oap gereH
KOPBITBIH/IBI JKacayFa Oomansl. by ynrinep conpaii-ak kamuiiniy (tuiciame 17,98 sxone 33,02), kanpuuit (THiCiHIIE
1,19 xone 2,07), ocdhopabr (TuiciHme 1,41 xoHe 4,47) >xoFapbl KypaMbIH KepceTeni, Oipak TeMipIiH Meimepi
dIeTTe KaparaHaa anjekaiina a3 (tuiciame 0,21 sxone 0,27).

TyTeiHYmBDIAp MEH MyAzenmi Tapanrtap ymiH KaszakcTaHHBIH eHIpIik OpeHATepi HeMece TeorpadusIIbIK
KepceTkimrepi 6ap eHimaep (GI) peTiHne alTeIIFaH OHIMAEPII JKacay )KOHE TapaTy oTe MaiIaIbI00Tysl MyMKiH.

Bomamakra aBTOpiap YCHIHFaH eHIMaepAi OpeHATey OOMBIHIIA KON >KYMBIC aTKapy KaXKeT, erep oI
TEXHOJIOTHSUTBIK JKaHAIITBUIIBIFL, OHIMHIH CHPEK JKoHe Oipereiniri, eHiMIIi OHIipy MeH MaliaaJaHyabIH SKOJIOTHUSITBIK
KayiMci3airi CHAKTH KeJeci KYHIBUIBIKTapIbl KaHAFaTTaHABIPAaTHIH O0JIca.

Tyiiin ce3aep: xKemic KenTipy, KY3iM, KAIIMHUIIL, MeHi3, OMOXUMISITBIK KYpaMbl, MUHEpaIap.
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HNCCJIEJOBAHUE U AHAJIN3 CYIIEHOT'O KNIIMUIIA 1 U3IOMA
N3 BUHOI'PAJIA IOKHOT'O KABAXCTAHA

AnHoTanusi. BHuManue Kk mpoOjeMe NHTaHUS TOCTOSIHHO pacTeT Kak CO CTOPOHBI Pa3IMYHBIX CIOEB
HaceJIeHHs, TaK U CO CTOPOHBI HAay4HBIX MCCJeNOBaHMH. B Hacrosiiee BpeMsi COBPEMEHHOE OOIECTBO CTapaeTcs
NPUAEPKUBATLCS 310POBOTO 00pa3a HM3HHU, €CTh COAJaHCHPOBAHHBIE IPOJAYKTHI, COJEpKaliMe HEOOXOIUMBbIe
BEIIIECTBA, MOJIEP)KUBAIOIIIE HOpPMalbHOE (YHKIIMOHMPOBAHUE OpraHm3Ma. B mepron o6ocTpeHHs XpOHHYECKUX
3abosieBaHNi (BECHOM M OCEHbBIO), a TaKKe 3MMOW, YTOOBI BOCIIOJHHUTH HEJOCTATOK BHUTAMHUHOB, MHUKPO- M
MaKpORJIEMEHTOB,  (hapMaleBTHYeCKass NPOMBIIDICHHOCTh  TpeiaracT  IMUPOKHM  CHEKTp  XUMHYECKH
CHHTE3UPOBAHHBIX MHOTOKOMITOHCHTHBIX BHUTAMHHHO-MHUHEPAIBHBIX KOMIDIEKCOB. Takue KOMIUIEKCH 3HAYUTEIHHO
OTIIMYAIOTCS OT HATHBHBIX ()OPM H XapaKTEPH3YIOTCSA HEJOCTATOYHON YCBOSEMOCTHIO OPTaHU3MOM.

Cyxo(pyKTbl, BKIIOYash H3IOM, IPEACTABISIOT OCOOBI WHTEpPEC B HCCICAOBAHUSAX B OOJACTH MUTAHUS
Gmaromapsi CBOeMy YHHKaJIbHOMY XHMHYECKOMY COCTaBY M TPHPOTHBIM KadecTBaM, KOTOpBIE IENaloT H3I0M
MIPUBJIEKATEIHHBIM HCTOYHHKOM MUTATEIBHBIX BEeIIeCTB. VIcCieoBaHus U aHATN3 KUIIIMUAIITHOTO M CYIICHOTO H3I0Ma
npoBoamwuch Ha kadenpe «lInmesas umwxenepus» IOKIT'Y um. M. AyaszoBa. CyxoppyKThl TOTOBWIIN 10 HAyYHO
000CHOBaHHOW W pa3pabOTaHHOM TEXHOJOTHMHM CYLIKH IUIOJIOB JUISi TIOJNyYEHUS OTEYECTBEHHOIO, JKOJOTMYECKH
YHUCTOr0 CYILIEHOTO BUHOTPaja WH(]paKpacHbIM H3JIyYEHHEM I[OCIE TMpelBapUTEIbHON 00paboTKu ChIpbs 0e3
UCIIOJIb30BAaHMS XUMHUYECKHUX PEAareHTOB.

W3 sToro mccienoBaHUsS MOXKHO CZEIaTh BBIBOJ, YTO KHIIMMII M M3IOM, IOJy4YEeHHBIE M3 COPTOB BHHOTIpPaja
«Kummuir depHseIit»y, «beramii T7a3», BeIpameHHbIX B FOxHO0-KazaxcraHckoil 00NacTH, CoAepkKar JOCTaTOYHOE
KOMM4ecTBO caxapossl (5,17 u 4,75 cooTBeTcTBeHHO). JlaHHBIE 00pa3Ibl TAKKE ITOKA3BIBAIOT BEICOKOE COICpPKAHUE
kamust (17,98 u 33,02 coorBerctBeHHo), Kampmus (1,19 m 2,07 coorBerctBenHo), ¢ocdopa (1,41 u 4,47
COOTBETCTBEHHO), HO coiepkaHue xkene3a HamHOoro MeHbIne (0,21 1 0,27 cOOTBETCTBEHHO), YeM OOBIYHO.

[ToTpeOuTtenu W 3aMHTEpEeCOBAaHHBIE CTOPOHBI MOTYT MOJYYHTH BBITOABI OT IMPOM3BOJACTBA W peaH3alud
IpeUlaraeéMbIX KUIIMUIIEH W W3I0Ma B KAauyeCTBE pPETHOHANBHBIX OpeHmoB KazaxcraHa WM TPOIYKTOB C
reorpadraeckumu ykazanusamu (GI).

HeoOxoxnMo mpoBecTH B JaybHEWIIeM OOJbIIyI0 padOTy NO OpEeHIMPOBAHMIO MpEAIaraeMbIX aBTOPaMH
NPOJIYKLIUH NPH YCIOBHH, YTO OHA OYAET yIOBJIETBOPSTH CIEAYIOIIUM LIEHHOCTSM, KaK TEXHOJOTHYecKas HOBU3HA,
PEIKOCTh U YHUKAJIBHOCTH MPOYKTa, SKOJIOTNYHOCTH N3TOTOBJICHHS M UCTIOJIL30BAHUS IIPOYKTA.

KitroueBble cj10Ba: cymika ¢GpyKTOB, BAHOTPAM, KUIIMHII, H3FOM, OMOXHMHYECKHUH COCTaB, MHHEPAIIBL.
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