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JUSTIFICATION OF PROGRESSIVE TECHNOLOGY FOR DRYING VEGETABLES AND CORN

Abstract: Today, from the industrial applications point of view, getting dry food products by
infrared radiation is considered the most relevant and perspective. Such properties of any object as
absorption and emission of radiation in the infrared spectrum give possibility to dry them at moderate
temperatures and rapidly. This technology makes it possible to gain dry items with high shelf-life due
to their resistance to microorganisms. Infrared drying of products reduces drying time several times.
As a result, the quality of ready items is very high and in addition ecologically pure. Also the form of
cutting of raw materials before drying has some influence on time of process. The objects of study
were samples of vegetables and corn planted in the experimental plot Kainar Bulak
(Shymkent).During the drying process, vegetables as carrot and beet which were broken in the form
of shavings reached required moisture 12.30% and 11.50% accordingly in two and half hours.
Samples in the form of cubes were dried to these numbers only in three hours. Additionally,
performed experiments indicate that there is no need for preliminary heat treatment (blanching) of
samples. Reducing the time and temperature of heat treatment for corn also gave positive results.
Thus, drying chopped vegetables and corn for further use in the food industry using infrared radiation
is promising and cost-effective.

Key words: drying; vegetables; corn; cutting; form; preliminary; treatment; infrared.

Introduction

Current requirements for optimal drying parameters for fruit and vegetable preservation
should be cost effective, decrease process time and without any destruction of the product [1]. Drying
of food products may be performed by ordinary sun or wind ways and advanced drying techniques
with infrared spectrum, vacuum, microwave and freeze. Various advanced drying methods are
considered optimal to get high-value products in short duration and with prolonged storage time [2].

The quality of dried products depends to a large extent on the preliminary preparation of the
raw material for drying. In this aspect brief heat treatment to inactivate enzymes, eliminate
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appearance of foreign flavours and reduce possible initial contamination improve the quality of the
ready products [3-5].

Progressive drying by infrared radiation according to the authors of [6] is considered the most
relevant and promising because it has a stronger effect on food products, both due to greater
penetration depth and a more effective effect on the molecular structure of products and as a result
infrared radiation removes free water contained in the product. Furthermore, this method excludes
the preliminary heat treatment (blanching) of samples before drying and allows almost completely
preserving vitamins, biologically active substances, natural color, taste and aroma of dried products

[7].

Beetroot, carrots and corn were planted on the experimental field by students of the
Agroindustry Faculty of M.Auezov SKRU. The named vegetables are widely used to produce dried
vegetable products, and corn is used in industry to produce a wide range of snacks as flour, cereals,
and flakes.

The yield of the dried product depends, first of all, on such an indicator as the dry matter
content substances in the original product. Carrot varieties with dry matter content of at least 13%,
of which sugars make up 4-6% and beet varieties intended for drying contain dry matter of at least
14%, of which sugars must make up at least 8% [8]. So, the qualitative characteristics of carrots and
beets fully comply with the requirements for varieties of vegetables intended for drying.

The moisture content of corn grain during harvesting is about 40%, so it can be preserved
mainly only by drying. Seed grain drying is characterized by a long process and high specific energy
costs. At the same time, drying objects, like most food plant raw materials, are thermolabile or require
the use of a drying agent of low thermodynamic potential [9,10].

The purpose of the research is to determine the optimal range of safe and permissible heating
temperatures of infrared drying and optimal preliminary preparation way of vegetables and corn
grains.

Objects and methods of research

In order to provide the work vegetables and corn planted in the experimental plot Kainar
Bulak (Shymkent) were used. Land area: 2.8 hectares. The works on cultivation of vegetables and
corn were carried out from April to September.

An experimental study of the process of infrared drying of vegetables and corn was carried
out on an infrared drying installation ShS-80 of the Scientific Research Laboratory "Problems of
Agro-Industrial Complex and Energy Information Resources" of M. Auezov SKRU. The work used
generally accepted organoleptic, physicochemical methods for studying the properties of raw
materials and dried vegetable products.

Results and discussion

The process of getting dried products from vegetables and corn includes three main stages:
pre-processing, drying and post-drying. Usually the pre-treatment step is used to increase the rate
of dewatering at performing the process and obtain items of high quality [11]. To speed up the
process of drying vegetables, it is necessary to break down the fiber that retains moisture, for which
we also provide preliminary processing of raw materials. It was necessary to define sufficient shape
of subjected to heating raw materials and necessity of preliminary treatment (blanching) in this study.

At the first stage, samples were dried to determine the optimal range of safe and permissible
heating temperatures for vegetables and corn grains in convective and infrared drying modes. The
results of the comparative analysis showed that, in terms of organoleptic characteristics, drying
vegetables at a temperature of 40-50°C was the most acceptable. Reducing the time and
temperature of heat treatment for corn also gave positive results. At high temperatures, the number
of cracked grains with lower strength increased. In addition, ingrains dried at high temperatures, the
outer tissues become denser faster than the inner tissues. So, the movement of moisture from the
internal parts became difficult, which leads to destructive changes in the corn grain (Figure 1). But
we must take into account the fact that the moisture content of corn grains at a heating temperature
of 40-50°C must be performed in two stages: from 40 to 26% and from 26 to 14%.

Next, the effect of slicing on changes in the moisture content of the samples was investigated.
The final result of the obtained values was taken arithmetic mean of three parallel moisture values
obtained under repeatability conditions. Figures 2 and 3 show a characteristic pattern of changes in
the mass fraction of moisture in dewatered vegetables (carrot and beet) of various shapes. During
the drying process, vegetables as carrot and beet which were broken in the form of shavings reached
required moisture 12.30% and 11.50% accordingly in two and half hours. Samples in the form of
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cubes were dried to these numbers only in three hours. Indeed, the larger the dried pieces of
material, the slower the moisture are removed at the stage of decreasing drying speed.

Tmm 1 BNeKTpoHHOE uzoBpaKeHue 1 Tmm 3NekTpoHHoe uzobpackeHue 1

Image of corn grain dried at 40-50°C Image of corn grain dried at 70-90°C
Figure 1 — Image of corn grain dried at various temperatures

Additionally, performed experiments indicate that there is no need for preliminary heat
treatment (blanching) of samples.
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Figure 2 — Influence of the carrot drying time on moisture content
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Figure 3 — Influence of the beet drying time on moisture content

The follow stage was definition of sensory characteristics of samples to define the most
perspective shape of cutting vegetables. According to the results of sensory analysis of dried
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vegetables, shown in the table 1, the advantages of shavings as a cutting form over cubes are
insignificant, but they exist. The product cut into shavings has a more attractive, bright, uniform color.

Table 1 — Sensory analysis of dried vegetables
Parameters Shavings form Cubes form
Appearance The particles of dried carrot | The particles of dried carrot and beet are
and beet are whole without | whole without breaks, dry, hard, slightly
breaks, dry, some fragile, | compacted particles
porous at the fracture

Color of carrot Orange-red, uniform, bright | Red, heterogeneous, saturated, with minor
saturated orange shades

Color of beet Dark  burgundy, uniform, | Dark burgundy, heterogeneous, rich, with
bright, rich minor lighter shades

As a result, the comparison of the form of cutting vegetables for drying between shavings
and cubes, then in all quality indicators, shavings are certainly preferable.

Next, experimental studies were realized to determine the effectiveness of the ShS-80
infrared drying unit for vegetables — carrots and beets, as well as corn grains in comparison with
convective drying. The standard moisture content of corn grains after drying does not exceed 13-

14%. The results of the research work on two types of drying various samples are shown in Figure
4.

yin’g, h
w

N

B Convective drying

H Infrared drying

Time of dr
\I—‘
(9]

Carrot Beet Corn

Figure 4 — The results of the research work on two types of drying various samples

The results of the research work on two types of drying various samples by convective and
infrared drying show the advantages of last one. Because of moisture removal at low temperatures
(40-50°C) and in short duration dried samples preserve natural color, taste, flavour of initial raw
material and texture. A number of studies on infrared drying of fruits and vegetables confirm our
findings [12].

Conclusion

Therefore, dehydrating chopped vegetables and corn for further use in the food industry using
infrared radiation is promising and cost-effective. The next stage of the work will be to perform a full

analysis of the biologically active substances (vitamins, antioxidants and others) content in the dried
products.
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KOKOHICTEP MEH XYIEPI A9HIH KEMTIPY NMPOrPECCUBTI TEXHOJNIOIMNACBIH HEFM3OEY

Kasipai yakbimma eHepkacinmik kosidaHy0a uHgbpakbI3bis coyneneHydi natidanaHbin mamak
6HIMOepIH Kenmipyee apHasFaH Kernmipy xab0bikmapbl eH 63eKmi XoHe nepcriekmuegaribi 60sbin
mabbinadbl. byn ke3 kenzeH o6beKmiHiH UHGPaKbI3bii crekmpoeai cayneneHyoi Xymy XeHe
whirapymeH balinaHbicmel KacuemmepiHe 6atinaHeicmsl. Mamepuandap meH 3ammapdbiH MyHOaU
Kacuemmepi memeH memrepamypada XXoHe KbiCKa Mep3imoe Kerimipyae (UHGhpaKbi3bis) MyMKIHOIK
b6epedi. byn mexHosmoausi cakmay xxardalnapbl YWiH MaHbl30bl eMeC XoHe MUKPOghriopaHbiH
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OamybiHa me3imOi eHiMOi anyra MyMKiHOIK b6epedi. OHiMOepdi UHGPaKbI3bI Kenmipy Kenmipy
yakbimbiH bipHewe ece Kbickapmalbl. HomuxeciHOe 3sHepausi pecypcmapbiHa XOHe Kenmipy
KOHObIpFbiapbiHa KbI3Mem Kepcemyee XymcasamblH Kapaxammbl almapribikmalt yHemoel
OmbIpbIn, XXOFapbl canasibl 0alibiH eHim anambl3. CoHOal-aK Kecy mypiHe Kapal wukizammel anobiH
ana ©HOeydiH apmbiKWwblbikmapbl aHblkmandel. 3epmmey obbekminepi KaliHap 6ynak
(LLbimkeHm) maxipubenik y4ackeciHOe ezifieeH KekeHicmep MeH Xxyaepi yneinepi 6ondbi. Kenmipy
rnpoueciHOe XoHKanapra KecifnieeH maMblp KekeHicmep binFandbiH cmaHdapmmariFaH MaccasbiK
yneciHe 2,5 caramma xemkisindi (cabi3 ywiH 12,30%, kbi3binwa ywid 11,560%), mekwe mypiHdeai
yreinep Kaxemmi binFanobinbikka 0eliH kenmipydeH KeliH fFaHa kenmipindi. 3 caram. COHbIMEH
Kamap, xypaisineeH moaxipubenep ynzinepdi andbiH ana mepmusinbiK eHoey (bnaHwupney) Kaxem
emecmieiH kepcemedi. XKyzepiHi mepmusinbiK eHOey yaKkbimbl MEH memepamypachkiH Kbickapmy 0a
OoH Hemuxxe bepdi.Ocbinadiwa, myparnfFaH KOKeHIcmep MEH Xy2epiHi mamak 6HepKacibiHOe odaH opi
natidanaHy yWwiH UHGpaKbI3bli cayneneHyoi natidanaHa ombipbIifl Kenmipy repcrekmusearibl XoHe
SKOHOMUKarbIK muimOi 60sbin mabbinaosbi.

TyliH ce3dep: Kenmipy, KOKeHicmep, Xyaepi, Kecy, niwiH, andbiH ana eHoey, UHQPaKbI3bII.
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OBOCHOBAHME MPOMPECCUBHOMN TEXHONMOIMN CYLLKU OBOLLIEU U KYKYPY3blI

Ha ce200Ha ¢ moyKu 3peHusi MPOMbIWIEHHO20 MPUMEHEHUSI MOJTyYeHUe CyxXux nuuiesbix
nMpodyKmMo8 C MOMOWbI0 UHpaKpacHo20 U3/y4YeHUss cyumaemcsi Haubosiee akmyarsbHbIM U
nepcrnekmueHbIM. Takue ceolicmea tobbix NpedMemos, Kak rnoasioweHue U udy4eHue usny4eHust
8 UHGbpakpacHoM criekmpe, 0arm 803MOXHOCMb CyWUMb UX MPU YMEPEHHbIX memMnepamypax u 8
Kopomkue cpoku. [laHHas mexHOo/o2usi no3eosisem rosiydame cyxue u30esiusi C 8bICOKUMU
CpOKamMu XpaHeHUsl 3a c4em ux ycmou4usocmu K MUKpoop2aHu3amam. VIHpakpacHas cyuka
MpodyKmoe cokpawaem 8peMsi CyWKU 8 HECKONIbKO pa3. B pe3dynbmame kayecmeo 20moeol
MPoOyKUUU OYEHb BbICOKOE, @ MakXXe 3KO/1I02U4eCKU Yucmoe. Takxe HEKOmopoe 8JIUSIHUE Ha 8PEMST
rpouecca okasbleaem hopma Hapesku cbipbs neped cywkol. Obbvekmamu uccriedosaHusi bbinu
o0bpa3subl ogowieli U KyKypy3bl, MOCaxeHHbIe Ha orbimHoM y4acmke KatiHap bynak (LLbimkeHm). B
rpoyecce CywKku 080WU MOPKOBU U CBEK/bl, U3MEsIbYEHHbIE 8 8uUde CmpyXKu, docmuernu
Heobxodumot enaxHocmu 12,30% u 11,50% coomeemcmeeHHO 8 08yx aK3eMrifspax. U riondaca.
Obpasubl 8 sude Kybukos ebicbixanu 00 amux yughp eceao 3a mpu 4Haca. Kpome moeo,
nposedeHHble  3KCriepuMeHmMbl  cgudemenbcmeyrom 06 omcymcmeuu  Heobxodumocmu
npedsapumesibHoli mepmoobpabomku (braHwuposaHusi) obpasyos. CokpaweHue epemeHu U
memnepamypbl mepmMoobpabomku KyKypy3bl makxe 0aso rnosoxumersbHble pesyribmamal. Takum
obpa3omM, cywkKa U3MesibYeHHbIX o8owel U KyKypy3bl Ons OanbHeliuwe20 UCrob308aHUsi 8
nuwesoll  MPOMbIW/IEHHOCMU C  UCMO/Ib308aHUEM UHPaKpacHo20 U3/lydeHuUsi sensemcs
rnepcrnekmusHoU U 3KOHOMUYEeCKU 3¢ghheKmu8HOU..

Knroyeeble cnoea: cywka, 080WU, KyKypy3a, Hapeska, ¢opma, npedeapumersibHas,
obpabomka, UHgbpakpacHoe u3nyqeHue.
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NCCIIEAOBAHUA COCTABA KACJTOMOJIOYHOIO NPOAYKTA, NMNOJIYHYEHHOIO
U3 KOMBUHUPOBAHHOIO MOJIOYHOI'O CbIPbSA C MPUMEHEHUEM
ME30O-TEPMO®UIIbHOU 3AKBACKU U PACTUTEJIbBHOIO 3KCTPAKTA

AHHOomauyus: Mono4Hass ompacrb, Kak 00Ha U3 OCHOBHbIX cOcmasnsaruux ompacnel
nuwesol npombiwneHHocmu Pecrnybnuku KasaxcmaH OomkHa He mosibko obecriequeams
HaceneHue mpadulyUuOHHbIMU 8UdamMu MOJIOKa U npodykmoes e2o rnepepabomku, HO U yH4acmeogamsb
8 chopmuposaHuUU KOHUenyuu 300p08020 numaHus nymem rpouzeodcmea Mosi04HbIX rMpodyKmos ¢
HO8bIMU MuUWEesbIMU U 6uono2udeckumu ceolicmeamu, OPUEHMUPOBaHHbIX Ha 0300pPOo8/IeHUE
HaceneHusi ecex 8o3pacmHbiX kamezopul. OOHUMU U3 makux HanpaesneHul Sessrmcs
obozaweHue cocmasa makux podykmog buorio2u4YecKkUu akmueHbIMU geuwecmeamu U3
pacmumeribHO20 Cbipbsi MECMHO20 rpou3pacmaHusi.

lMposedeHHble Hamu npedbidywue uccriedogaHuUs rokKasanu, 4mo KOMOUHuUposaHue
UCXOOHO20 MOJIOYHO20 ChbIpbs, MPEeACcmMasyieHHO20 KOPOBbUM U KOObIIbUM MOJIOKOM 8
coomHoweHuu 85% u 15% coomeemcmeeHHo, yry4duwaem QU3UKO-XUMUYECKUU, MUHepPasibHbIU U
aMUHOKUCIOMHbIU COCMas KUCIOMOJI04YHO20 MpodyKma, rosly4eHHOo20 U3 3mo20 Cbipbs 3a cHem
npucymcmeusi 8 HeM Kobblribe20 MOJIOKA.

VWcnonb3oeaHue sKkcmpakma pacmumersibHo20 Cbipbsi 07151 0602auieHuUsi KUC/TIOMOTIOYHO20
npodykma, cnedyrowuld aman Hawux uccrnedogaHuli o rosly4eHUr MOJIOYHbIX [POdYyKmMos
yHKUuoHanbHo20 Oelicmeusi. B cmambe, rnpusedeHbl  pe3ynbmambl  MPO8EeOEHHbIX

ISSN 2788-7995 (Print) Becrauk ynusepeurera [lakapuma. Texundeckue Hayku Ne 4(12) 2023 137
ISSN 3006-0524 (Online)


mailto:bolat101955@mail.ru
mailto:bolat@mail.ru
mailto:kantureeva.g@mail.ru.
mailto:bolat101955@mail.ru
mailto:bolat@mail.ru
mailto:kantureeva.g@mail.ru
mailto:kalamkas-tleuova@mail.ru

