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The application of infrared drying in the technology of production of dried fruit from macrocarpous pur-
ple cherry plum has been described in the paper. The employment of large-fruited purple cherry plum as the
main raw material of the Turkestan region in the production of dried fruits has been scientifically substantiated.
Analyzes of large-fruited purple cherry plum have proved the need of infrared drying for production of dried
fruit. The technology of dried fruits from large-fruited red-violet cherry plum has been developed. Infrared dry-
ing was carried out in one stage at a temperature of 40-60°C for 5-6 hours when the moisture content of the
dried cherry plum reached 15-16%. Samples of a valuable and healthy dried fruit from a large-fruited purple
cherry plum with an improved appearance and a high content of useful macro- and microelements have been
obtained. The developed technology will expand the assortment of dried fruit.
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Maxkanaoa ipi cemicmi Kynein auuianvlyy Kenmipinzen cemicmepin OHOIPY MeEXHOI02UACHIHOA
uH@ppaxpzein Kenmipy a0icin Koadamy cunammangan. Typkicman o001bicbIHbIN Kenmipineen cemicmep
oHoipicinde Hezi3ei wiuxizamol peminde ipi cemicmi KyaciH QIMMAHBIY RAUOAIAHYbL SbLIBIMU MYPLIOGH
Hezi30enoi. Ipi scemicmi Kynzin anuwansvly manoaysvl UHPPaKvi3vll Kenmipy apKvlivl Kenmipinzen sypcemicmepoi
OHOIpy Kaxcemminicin nezizoenoi. Ipi scemicmi Kpl3vln-Kyacin wiue Kapa opicinen Kenmipinzen cemicmep
mexnonozuscol rycacanovl. Hugpaxwsizein xenmipy oip resenoe 40-60°C memnepamypaoa 5-6 cazam 6oiivt
Kenmipineen anwianviy vla2anoviiviest 15-16% ocemkenze oeiiin sncypeizindi. Colpmkbl mypi syncaxcapmoiizan
JicoHe Naiioanvl MaKpo- JHcaHe MUKPOITEMEHMMEPOIN Hco2apbl meauiepi dap ipi sncemicmi Kyncin anuaoan
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KYHObl JcoHe naildanvl Kenmipinzen scemicmepoin ynzinepi anvinowsl. Kacanzan mexmonozus Kenmipinzen
Jcemicmepoiy, accopmumeHmin Keneiimeoi.

Herisri ce3nep: nHpPaKbI3bLI KEeNTipy, aJIIa, XMMUASJIBIK KYpaM, TeXHOJIOTHS, KenTipijireH
JKeMic, skemicTep, Kayincisaik.
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B cmamube onucano npumenenue uH@paKpacHoli CyuwKu 6 mexHoa02uu nPou3600Cmea cyxogpykma us
anviuu Kpynnonnoouou ¢guonemosoii. Hayuno obocnosano ucnonv3osanue anviyu KpynHOnao0OHOU KpPACHO-
duonemosoii kak ocnognozo ceipva Typkecmanckoii obnacmu ¢ npoussoocmee cyxodppykmos. Ilpusedennvimu
AHAU3aMu anblYU KPYRHONIAOOHOU (Puo1emoeoi 000CHO8AHA HEODX00UMOCHb NPOU3EOOCMEa CYXOPpyKma
Memooom ungpakpacuou cyuwiku. Pazpabomana mexnonozusa cyxo@pykmoe u3z anpluu KPynHonaoOHou KpacHo-
¢uonemosonu. Hughpaxpacnas cywka 6vina npouseedena 6 ooun sman npu memnepamype 40-60°C 5-6 uacos
npu docmudycenuu enaxcnocmu evicywiennou anviyu 15-16 %. Ilonyuenwvt obpaszusvl yeHHo20 u none3nozo
cyxohpykma u3 anviuu KpPYnHONNOOHOU (PuUONEMOBON ¢ YIAYUUICHHBIM GHEWHUM GUOOM U BbICOKUM
cooepiicanuem NONE3HBIX MAKPO U MUKponemenmos. Pazpabomannasa mexnonozus no3eonum pacuiupumeo
accopmumenm cyxogpyKmoe.

KuaroueBsble ciioBa: nHppakpacHas CylIKa, ajablya, XAMHYECKH COCTaB, TEXHOJIOTHS, CyXO0-
(pyKT, m10abI, 0€30MACHOCTD.
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Ka3axcraHn.

Introduction

One of the main directions in the develop-
ment of the fruit growing industry is to increase
the production of fruits in order to provide the
population with high-quality fruit and berry prod-
ucts year-round [1, 2]. In this regard, a large role is
given to the storage and processing of fruits [3]. In
human nutrition, fruits play an important role and
are an essential part of a healthy diet. They regu-
late biological processes in a body and contribute
to its normal functioning. The main nutritional and
medicinal value of fruits is in their rich chemical
composition.

Infrared drying provides perfect fruit dehy-
dration by means of infrared rays, consumes less
amount of energy and preserves the beneficial

properties of fresh fruits [1]. Therefore, the task of
investigation is to develop a technology for pro-
duction of dried fruit from macrocarpous purple
cherry plum by infrared drying.

Nowadays fruit products must meet high
requirements. In food industry it is recommended
to apply well-transportable and storable large-size
bright colour fruits with pleasure taste and preser-
vation qualities. Chemical composition of fruits
determines the suitability of fruits to preservation
[1].

Materials and Research Methods

The objects of research are large-fruited
purple cherry plum, its dried fruit and technolo-
gy for obtaining dried fruit.
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Experimental studies have been carried out
in the research regional laboratory for product test-
ing (Shymkent, Kazakhstan), in the laboratories of
the Department of Food Engineering of M. Aue-
zov SKU (Shymkent, Kazakhstan).

Analysis and selection of dried fruit tech-
nology was carried out according to scientific
and literary sources. The modes of technology
for obtaining dried fruit from large-fruited pur-
ple cherry plum were worked out on the basis of
LLP "InnovTechProduct” (Shymkent, Kazakh-
stan), in the laboratories of the Department of
"Food Engineering” of M. Auezov SKU
(Shymkent, Kazakhstan).

Determination of amount of ash residue
was carried out according to GOST 26929-94.
Determination of content of macro- and micro-
elements was carried out by the method of
atomic absorption. The results obtained were
processed by generally accepted statistical
methods used in the evaluation of laboratory
data with determination of Student's and Fisher's
criteria [5].

Fat content was determined according to
GOST 8756.21-89. The amount of fat was deter-
mined by extraction method. The method consists

in washing out fats with a solvent. Next, the dif-
ference between the masses of a dry flask and a
flask after extraction with a fat content was deter-
mined [6].

Content of carbohydrates was determined
according to GOST 8756.13-87 by polarimetric
method based on property of carbohydrates to ro-
tate the plane of polarization of polarized light [7].

Determination of content of dry substances
was carried out according to GOST 28561-90 by
thermogravimetric method. Dried fruits were
crushed in a laboratory mill by passing twice
through a grate with a minimum hole diameter so
that the particle sizes of the individual components
of the product did not exceed 1.5 mm [8].

Main part

Results and their Discussion

Macrocarpous purple cherry plum grows
widely in the south part of Kazakhstan. Therefore,
it was interesting to determine the chemical com-
position of cherry plum in order to understand the
possibility of using it in the production of dried
fruits. The results of experimental studies of chem-
ical composition of large-fruited purple cherry
plum are summarized and presented in the table
(Table 1).

Table 1 - Chemical composition of macrocarpous purple cherry plum

Content, g Macrocarpous purple
cherry plum
Fats 0,1
Proteins 0,2
Carbohydrates 9,7
Water 89,5
Ash 0,5

From analysis of the table data, we can
note the beneficial properties of cherry plum.
Obtaining of dried fruit from it will expand the
assortment. Therefore, it is necessary to develop
a technology for the production of dried fruit
from cherry plum. Our choice was infrared dry-
ing. Infrared drying is characterized by efficient
using of energy costs and preservation of useful
properties of the finished product in comparison
with convective drying.

Technology for production of dried fruit
from macrocarpous purple cherry plum is pro-

vided below. Cherry plum, after acceptance pro-
cedure, is submitted to intermediate store. Cher-
ry plum through the storage hopper is transport-
ed to washing-calibration complex. Cherry plum
is washed in a bath. Water in the bath bubbles
with compressed air supplied from a blower for
most thorough washing of cherry plum. Washed
fruits from the washing area are transported by
means of an inclined conveyor to next section of
the complex, where inspection and sorting are
carried out.
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Table 2 - Technology for production of dried fruit from macrocarpous purple cherry plum.

Name of technological operation

Equipment

Process parameters

(bubble with compressed air)

Washing Washing bath

No more than 30 minutes

Transportation

Declined conveyor

No more than 30 minutes

Inspection, sorting, size grading

Inspection and
calibration complex

Thickness of cherry plum layer is
regulated by damper plate

Natural drying of cherry plum

Mesh conveyor

Duration of the process is24 hours
Air temperature 25-35°C

Infrared drying of cherry plum

Infrared dryer

Duration of the process is 5-6 hours
Temperature 40-60°C
Moisture content of dried cherry
plum15-16%

Cooking Cooking vessel

Duration of cooking is 3 minutes
Water temperature 90-95°C

Destoning of cherry plum

Pitting machinefor
dried fruits

Dried fruit from cherry plum

Mesh conveyor

Humidity of dried fruit is 18-20 %

Thickness of cherry plum layer is regulat-
ed by a damper plate. Sorting and inspection of
fruits is conducted simultaneously. Defective
copies, outside particles and impurities are re-
moved. Substandard products are selected man-
ually from conveyor belt, dumped into pockets
and fallen on the lower branch of the belt, and
from there into another container. Sorted cherry
plum along the mesh conveyor is sent to infra-
red drying. Cherry plum is placed in infrared
dryer [9, 10]. The penetration depth of infrared
rays reaches 6-12mm. A small part of the radia-
tion energy penetrates to this depth, but the
temperature of the layer lying at a distance of 6-
7 mm from the surface of the material grows
much more intensively than when heated by
convection. Short-wave infrared rays have a
stronger effect on cherry plum, both due to a
large penetration depth and a more effective
effect on the molecular structure of fruits. Dry-
ing is carried out for 5-6 hours under the influ-
ence of infrared radiation at a temperature of 40-
60 °C to an air-dry state. Infrared drying of
cherry plum, as a technological process, is based
on the fact that infrared radiation with a certain
wavelength is actively absorbed by water con-
tained in the product, but not absorbed by tissue
of the dried product (and materials from which
the drying equipment is made). Therefore, mois-
ture removal is possible at a low temperature
(40-60°C), which promotes almost completely
preservation of vitamins, biologically active
substances, natural color, taste and aroma of the

products exposed to drying. The technology
permits to obtain a product that is not critical to
storage conditions and is resistant to growth of
microflora. As a result, the fruits are dried
throughout the entire volume of the fruits. There
IS not necessity to turn over them. Due to this,
the drying process takes place in one stage. The
fruits are not over-dried. The pulp is fully pre-
served. The color of the fruit is preserved. A
beautiful appearance of dried fruit is obtained.
The taste is as close as possible to the taste of a
fresh fruit. The moisture content of the fruit af-
ter infrared drying is 15-16%.

Then the semi-finished product is trans-
ported on the mesh conveyor to the pitting ma-
chine to separate dried fruit from bone. As a
result, fruit is freed from bone. Due to the fact
that the fruit has passed the drying stage, after
removing stone, it does not spoil and does not
ferment.

Dried cherry plum is sent to a rotating
drum for coating with a liquid preservative po-
tassium sorbate for a few seconds, the tempera-
ture of liquid is 90-95°C.

As a result, a dried fruit was obtained
from large-fruited purple cherry plum, which is
distinguished by an improved appearance.

In order to evaluate the usefulness of
dried cherry plum obtained by infrared drying,
the analysis of the content of macro- and micro-
elements in the ash residue of dried cherry plum
is given (Table 3).
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Table 3 — Content of macro- and microelements in ash residue of dried fruit from macrocarpous purple cherry

plum.
Indicator. measur- Actual results (in ash residue)
No Lo - -
ingunit Dried fruit from macrocarpous purple cherry plum

1 | Ash mass fraction, % 0,6

mg for 100 g of edible part of product
2 Na, mg/kg 2,1
3 Mg, mg/kg 4,99
4 P, mg/kg 10633,99
5 K, mg/kg 228,90
6 Ca, mg/kg 38,7849
7 Mn, mg/kg 54,33446
8 Fe, mr/kr 0,31
9 Cu, mg/kg 42,99411
10 Zn, mg/kg 0,37
11 Se, mg/kg 1,88

As can be seen from the table, dried fruit
from macrocarpous purple cherry plum has a good
content of Mg, P, K, Ca, Mn, Fe, Zn, Se. The so-
dium content in this food group in the study is in
good coincidence with the literature data [12]. The
range of potassium concentrations in the tables of
chemical composition of food products [11] for
berries is 161-355 mg/100 g, in the samples pre-
sented in the article, 228 mg/100 g, respectively.
The iron concentration in the dried fruit was 0.31
mg/100 g. The zinc content was 0.37 mg/100 g.

Conclusions

An analysis of the literature and experi-
mental data on the chemical composition of dried
fruit showed the usefulness of macrocarpous pur-
ple cherry plum. Therefore, the population of Ka-
zakhstan will have the opportunity to get the nec-
essary macro- and microelements from the dried
fruit of the macrocarpous purple cherry plum all
year round. To do this, based on the analysis of
literature data and the development of modes in
industry and laboratory conditions, a technology
was developed for obtaining dried fruit from mac-
rocarpous purple cherry plum using infrared dry-
ing. Infrared drying is carried out in one stage for
4-6 hours at the temperature 50-60 °C. As a result,
the dried fruit with a moisture content of 16-18%
was obtained. The dried fruit has a good content of
macro- and microelements. Thus, as confirmed by
the results of a scientific study, dried fruits serve
as a source of minerals.
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MATEMATHYECKOE OIIMCAHHUE ITPONECCA OYUCTKU 3EPHA HA
3KCIHEPUMEHTAJIBHOM YCTAHOBKE
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na ouucmku 3epna om JnezKux npumecell U NblLIU UCHOIB3YIOM MAWIUHbL C NHEEMAMUYECKUMU
cucmemamu. Coepemennvie 3epHOOUUCINUMENbHBIE MAUWIUHBL ONA RPEOGAPUMENbHO OUUCHKU OM JIeZKUX
npumeceil U NBIIU C NHEGMAMUYECKOU CUCMEMOU NO C60UM IKCHIYAMAYUOHHBIM KAYeCmeam He 6 NOIHOI Me-
pe omeeuaiom 603paAcmMaluiuM mpedoeaHuam CO6PEMEHHO20 CelbCKOXO03ANUCHEEHHO20 npou3eodcmea. B cma-
mbe npeocmasieHvl NPUHYUN PAdomvl U MAmMeMamuyecKoe OnUcanue, KOMopbvle no360a1A10m Onpeoeums
OCHOGHblE napamempyvl ycmaHosku. B oannoii pabome 6vin ucnonv3oean ananumuueckuii memoo uccie-
006aHUA HA OCHO6e AHANU3A OUPPEPEHYUANLHBIX YPAGHEHUTI, ORUCHIEAIOU{UX NPOUECCHl OUUCIMKU 3epHA Om
Jeekux npumecei u nviiu. Jna papadoomKu mMamemamuiecKoi mooenu NPUMeHeH mMemoo NOCMPOCHUA Ma-
memamuueckux mooenei Jlazpanica. Ha ocnose ymoii mooenu 6vinia nocmpoen psao ypasHenuil, Komopwle xa-
PAaKmepu3yiom. nepexo0 ROMenyuaIbHol IHEPZUU MACCHL 3PHA 8 KUHEMUYECKYI0 IHEPZUI0 3ePHO6020 NOMOKA;
Oounamuyeckoe ypasHeHue pasHo8ecH020 NAOCHUsA 3ePHOGO20 NOMOKA; 00beMHbLI pacxo0 nOmMoKa 6030yxa 6
MedHc3EePHOGOM RPOCHMPANCINGe, @ MAaKice ypasHeHue, no36oalouee onpedeiums nomepu 0ae1eHUA 6 6030yll-
HOM NOmMOKe, NPOXOOAU|EM Yepe3 Heanlo3u U CPEeORION0 CKOPOCb RA0CHUA 3ePen. Yuumoleasn evluie-HaA36anHblE
YPasHenus, ROCMpPoeHa MAmemMamuiecKan mMooeis 6 guoe cucmemsl ypaguenuu. /Jannas mamema-muuecKkasn
MoOenb no3eonsem onpeoenums OCHOGHbIE KOHCMPYKMUGHbIE NAPAMEMPbL HOGOW YCMAHOGKU: 2eoMempuye-
CKue pasmepul paboueii 30Hbl, A MaKice IHEP2eMUYEcKUe 3ampamol Ha npoyecc ouucmku 3epua. Buedpenue
PAa3padomanHoil yCMAHO6KU 6 NPUEMHbIX NYHKMAX 371€6amopo6 N03601:4em nogvicumsy 3gdhexkmuenocms
OYUCIMKU 3€PHA OM JIe2KUX NpuUMecell U nvljlu npu HeOOIbUILX YOeIbHbIX 3AmpPamax.

KiroueBble cJjI0Ba: OYHMCTKAa, 3€PHO, JerKHe IPHMECH, MaTeMaTH4ecKas MOJeNb,
NHEBMOCENapUPYIOIIU KaHAJ.
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