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OBTAINING MELON AND WATERMELON CONCENTRATES

N.S. KHANZHAROV?, B.T. ABDIZHAPPAROVA?, B.M. KHAMITOVA!

(*M.Auezov South-Kazakhstan State University, Shymkent city, Kazakhstan)
E-mail: bahyt_04@mail.ru

The article is devoted to solve the issue of increasing of efficiency of using of local cucurbits
crops. It is offered to obtain melon and watermelon concentrates and then to apply them as additives
to confectionery products, desserts, ice-cream. There is review of scientific investigations in processing
of melon and watermelon is conducted. Cucurbits crops (melon and watermelon) have high food value
and complex of biological active substances, they possess by therapeutic action on human organism.
Technology of concentrates from melon and watermelon is developed. Their sensory indicators and
physical-chemical composition are determined in laboratory conditions. Melon and watermelon
consumption rates to produce concentrates are defined. Due to sweet taste of the melon and
watermelon concentrates quantity of sugar in a receipt of confectionery products, desserts, ice-cream

may be decreased.
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KAYBIH MEH KAPBbI3 KOHIIEHTPATTAPBIH AJTY
H.C. XAH)KAPOB', B.T. ABJIMDKAIIIIAPOBAY, b.M. XAMUTOBA*

(*M.Oye30B aTbinaarsl OuTycTik Kaszakeran memiexeTtik ynusepeuteri, Illbimkent, Kazakcran)
E-mail: bahyt_04@mail.ru

Maxkana ycepeinikmi 6axKwia 0aKplioapvlH NAUOANAHY MUIMOULIZIH Jcozapvliamy macenecin
wiewyze apnanzan. Kayvin men Kapovi3 KOHUEHMPAMmapsvlH Anvin, 01apObl KOChA pemiHoe KOHOU-
mep oHimoepi, decepm, 0AAMY30aK JHcIHe OHIMOEPOiH OHOIpiciHOe Ko10aHyza ycolHvliaovl. Kayvin
MeH Kapovi30bl OHOey CanacblHOazol bLIbIMU 3epmmeyepoin wioysl ycypeizineen. bakuwia oaxwinoa-
Pl (Kaybln men Kapowvl3) scoz2apbl mazam KYHOBLIbIZbL MEH OuO0102UANBIK 0enceHdi 3ammapobl
HCUBIHMDBIZBIHA Ue, 014D A0aM a23aACblHA eMOIK ecep Oepedi. Kayvin men Kapovl3 KoHYeHmpamma-
PDUIHBIH, MEXHO02UACHL KYPACMbIPbLIObl. 3ePMXAHANBIK HCA0aA0a O01apobly Op2AHOIENMUKATIBIK
Kepcemkiwimepi ycoHe (U3UKA-XuMuanblk Kypamol anvlkmanosl. Kayvin men kapoviz konyenmpam-
mapvl mammi 0aMine ue 6012aHObIKMAH, KOHOUMED OHIMOEDI, Oecepm, GANMY30aK HcaHe OHIMOePOiH
peuenmypanapovlHoa KaHm Mo Iulepin momenoemyze 601a0bsl.

Heri3sri ce3aep: TexHoJiorusi, KOHIEHTPAT, KOCNA, KAy bIH, KAPObI3, OHIM.

MHNOJYYEHMUE ABIHHOI'O U APBY3HOI'O KOHHEHTPATOB
H.C. XAH)KAPOB', B.T. AB/IMDKAIIIIAPOBAY, b.M. XAMUTOBA*

(‘FOsxno-Kazaxcranckuii rocy1apcTseHHblii yausepcuter uM. M.Ay330Ba, IlIbiMkent, Kazaxcran)
E-mail: bahyt_04@mail.ru

Cmamba noceauiena peuienulo npoodiemvl hnovluienua Ipghekmuenocmu UCHONLI0BAHUSA
MecmHozo 0axuegozo cuipva. Ilpednosceno nonyuams ObIHHGLL U apOY3HbIIL KOHUEHMpPAmvl U 3amem
HpUMeEHAmMb UX 6 Kauecmee 000a80K K KOHOUMEPCKUM U30eUAM, oecepmam, mopodxycenomy. Ilpo-eeden
0030p HAyUHbBIX UCCTE008AHUIL NO nepepabomKe OviHU u apoy306. baxueevie Kybmypovl (0bina u apoys)
UMEIOM BbICOKYI0 RULEBYI0 UEHHOCHb U KOMNIEeKC Ouo0i0ZuiecKu AKMUGHBIX 8eUieCHE U 001adarom
mepanesmuyueckum oOeiicmeuem Ha ueiogedeckuil opzanuim. Paspabomana mexnonozus O0vlHH020 u
apoy3Hozo KoHuenmpamos. B nabopamopusix yciosusx onpeoenenst ux opzanoyienmu-ueckue noKkazamenu
u usurko-xumuueckuii cocmag. OnpeoeireHvl HOPpMbL pacxooa OblHU U apdy308 HA U320MO6IIEHIe
Konuenmpamos. bnazooapsa cnaoxomy éKycy 0biHH020 U ApOY3HO20 KOHUEHMPAMOSE KOIUYECHE0 caxapa 6
peuenmypax KOHOUmMEPCKUX U30elUll, 0eCepnios, MOPOIHCEHO20 MOHCEN OblMb CHUNCEHO.

KuiroueBble €/10Ba: TEXHOJIOTMS, KOHLEHTPAT, 100aBKH, AbIHS, ap0y3, HPOAYKT.

Introduction melon. Microelements and vitamins presented in

Cucurbits crops have high food value and watermelon stipulate metabolic processes in a
complex of biological active substances varying liver, improve fel composition, prevent stone
by chemical composition and, consequently, by formation in a gall bladder and ducts, possess by
therapeutic action on human organism. It is antisclerotic action. Therefore a watermelon is
found out, that pectin substances of cucurbits used as an effective remedy for chronic hepatitis,
crops are able to bond ions of the heavy metals cholecystitis etc [2,3].
and remove them from human organism [1]. Melon (Cucumis melo) and watermelon
Furthermore, cucurbits crops are reach by macro- (Citrullus lanatus) are the most distributed and
, micronutrients and vitamins necessary for a cultivated kinds of cucurbits crops in
productive life. For example, a half of daily need Kazakhstan. South Kazakhstan is a basic region
in vitamin E and ascorbic acid is satisfied for cultivation cucurbits crops in the country
factually at including in a daily ration 500 g of because a lot of heat and sun light are needed for
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growing cucurbits crops and the weather should
be hot and dry in their mature stage.

Mostly newly-grown cucurbits crops are
used mostly in Kazakhstan. A sun-dried product,
honey, jam, compotes etc are made from melon
in home conditions. Industrial processing of
melon has not used widely yet but scientific
interest in the field of melon investigation is
increased significantly last years. Issues in this
field of study are devoted to researching of
chemical composition, developing of methods
and devices for storage and processing of melon,
creation of new melon products.

Franko E.P. investigated chemical compo-
sition of melon of grades Uzhanka and
Kolkhozniza 74a/753 and their seeds [4]. The
analysis of results shows that melon flesh con-
tains a complex of biologically active substances
and nutrients. Amino acid composition of melon is
represented by irreplaceable acids. There till 60%
of proteins, from 23 to 30% of fats in melon seeds.

Hui Y.H. investigated influence of such
disinfecting substances as hydric dioxide, chlorine
dioxide and organic acids [5]. As a part of the study
it is found that processing of melons by hydric
dioxide elongates shelf life of field-fresh yield on 4-
5 days compare to processing by chlorine dioxide.

Thompson A. K. offered applying of
differential colorimeter for measuring melon peel
colour. Peel colour depends on content of
chlorophyll in it, which quantity is changed
during fruit maturating process. Therefore, it is
possible to determine degree of melon maturity
by peel colour [6].

Cirulli M. and Ciccarese F. revealed that
applying of potassium fertilizer promotes decree-
sing a breathing rate of watermelons in
postharvest phase [7].

Yerkebayev M.Zh. et al created a device
for peeling pieces of melon which has simple and
reliable construction [8].

Ali Mohamadi Sani et al [9] studied effect
of temperature and concentration on density and
rheological properties of melon. Results showed
that the four-term polynomial model is the best
model for computing density values from
temperature and concentration. The measured
shear stress was within 1.69-780 Pa,
corresponding to viscosity range of 0.016-0.237
Pa-s. Within the tested conditions, the concen-
trate exhibited a pseudo plastic behavior. Tempe-
rature had an inverse effect on shear stress and
apparent viscosity.
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Karina G. Angilelli et al [10] studied
multicomponent  diffusion  during osmotic
dehydration process in melon pieces. The
transfer of sucrose and fructooligosaccharides
(FOSs) to melon and water to solution was
modeled based on generalized form of Fick's
second law for simultaneous diffusion and
resolved by the finite element method using the
software package COMSOL Multiphysics 3.2.
The developed system for diffusion simulating
water and solutes will enable control and
modulation of the sucrose and FOS content in
melon pieces.

G.A. Makanjuola [11] designed a machine
for shelling the seeds. Based on a large number of
measurements, empirical equations are proposed to
express the correlation between the 3 principal
dimensions for the 2 most common types of melon
seed produced in the Western State of Nigeria.
Another set of equations are suggested to estimate
the surface area of the flat side with reasonable
degree of accuracy from the measurement of either
the length or the breadth of the seed.

The biggest range of researches is devoted
to developing various melon products.

Admaeva A.M. et al [12-14] worked out
nectars and soft drinks on the base of melon
juice. Composition of these products includes
juices of fruit and berries, honey and dogrose
extract as well that gives increased food and
biological value.

The method of preparation dessert
includes grading, inspection, washing and
removing of inedible parts [15]. Melon is cut on
pieces, plum is cut in half and bones are
removed. Then melon and plum are mixed,
cooled at the temperature 3-5°C during 8-24
hours and frozen at the temperature -35°C. The
frozen dessert is stored at the temperature -18°C
during 12 months.

Another method of the same name
involves grading, inspection and washing of
melon, removing of inedible parts, cutting on
cubes (30x30 mm) or plates (15x50 mm).
Simultaneously puree is prepared from melon
and other raw materials, mixed with pectin solu-
tion till achieving mass with uniform consistency
[16]. Prepared melon pieces are packed
according to a formulation in polyethylene
packets which are moisture-proof and stable to
low temperatures. Then mixture of melon and/or
plum puree and pectin solution is added. Filled
packets are closed, cooled and frozen.
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Pento V.B. et al developed a method for
production food from melon provided its
preparation, cutting, convective drying till
intermediate humidity, holding under pressure at
heating till temperature not low than 100°C,
releasing of a pressure till atmospheric one,
completion of drying in the field of microwave
frequencies till content of dry substances not low
than 85%, adding taste agents and filling in
polymer or composite material packages [17].
Alteration of pressure leads to evaporation of
part of residual moisture and swelling of melon
and absence of contact with oxygen decelerates
nonenzymatic oxidizing and elongates shelf life
of the food.

Zolotarev A.G. processed watermelon juice
into paste by the method of vacuum drying [18].

Gish A A. created technology of complex
processing of cucurbits crops including cutting of
raw material by focused hydro-beam, blanching
raw material under pressure of gaseous carbon
dioxide, vacuum SHF-drying, cold concentration
[19]. At that such new products as watermelon
paste, watermelon-sea-buckthorn-apple cocktail,
watermelon-cherry drink, pumpkin jam, melon
paste, dry melon concentrate, melon juice.

Described above investigation results
allow to make next conclusion. Melon and
watermelon owing to wealthy composition by
essential macro-, micronutrients and vitamins
became an object of many researches. It is
efficiently to produce concentrated melon and
watermelon products that may be applied
independently or included into composition of
floury confectionery products, drinks, desserts,
ice-cream, sweets etc.

For these purposes a technology of melon
and watermelon concentrates was developed.

Objects and Methods of Research

Melon and watermelon grown in South
Kazakhstan are used as a basic object of

research. Flesh-free melon concentrate and
concentrate with flesh were developed.

Physical-chemical analysis

Physical-chemical composition of the
concentrates was determined by standard
physical-chemical and sensory analysis:

- content of dry substances by government
standard GOST 8756.2 «Concen-trated food
products. Methods of determination of dry
substances or moisture;

- content of ash by GOST 27494 — 87
«Flour and bolting. Methods of determination of
ash content»;

- content of carbohydrates by GOST 5903-
89 «Confectionery products. Methods of
determination of sugar content»;

- titrable acidity by ST RK 1621-2007
«Horticultural products. Determination of titrated
acidity»;

- content of proteins by Kjedahl method [20].

Making concentrates from melon and
watermelon was conducted in next way.
Medium-size melon and watermelon were
washed thoroughly, bisected with removing
seeds, cut on pieces with sizes 3-4 c¢cm, peeled.
Obtained mixture of juice and flash was boiled
down at the temperatures 65-70 °C during 120-
130 minutes till achieving dense consistency.
The height of layer of the raw mixture was 8-10
cm. Ready melon and watermelon concentrates
had dense and runny consistency. The hot ready
products were filled in glass containers, closed
and cooled till 18-20 °C. Then containers were
stored at the temperatures 5-6°C.

Sensory indicators of the concentrates were
determined by standard organoleptic analysis.

Results and their Discussion

Melon and watermelon concentrates
possess by following sensory (table 1) and
physical-chemical indicators (table 2). Melon
and watermelon consumption rates to produce
concentrates are given in the table 3.

Table 1 - Sensory indicators of melon and watermelon concentrates.

. Sensory indicators
Kind of product -

colour smell taste consistency appearance

melon concentrate light- peculiar to melon very dense and runny der]se liquid
brown sweet with flash

watermelon . peculiar to dense liquid
vinous sweet dense and runny .

concentrate watermelon with flash

Both concentrates have runny consistency

that is appropriable for their applying as
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additives for confectionery products, ice-cream,
desserts etc.
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Table 2 - Physical-chemical indicators of melon and watermelon concentrates

X X x
S 1] 1] =
& S % X 5
Kind of product = Z 3 < e
- o] =
9 a [=) < 2
o > -cEU 'cE
a) o =
melon concentrate 1,86 24,1 15,21 0,53 0,56
watermelon concentrate 0,7 21,15 15,91 1,11 0,87
Physical-chemical indicators of ready quantity of carbohydrates, concentrates are

concentrates give evidence that they are rich by
carbohydrates and proteins and they will boost
composition of confectionery products, ice-
cream, desserts etc. At that, at almost equal

differed by amount of proteins: in melon
concentrate it is more than twice higher compare
to watermelon one.

Table 3 - Melon and watermelon consumption rates to produce concentrates

Kind of raw material

Consumption rate for 1 ton of ready product, kg

melon

3842

watermelon

6294

As it is seen from table 3, compare to
melon concentrate, quantity of processed
watermelon to produce concentrate is higher on
40% approximately. It is explained with more
liquid consistency and higher moisture content.

Conclusions

It should be noted that the concentrates
from melon and watermelon are prepared
without adding of sugar, but they have sweet
taste. Due to their taste quantity of sugar in a
receipt of a confectionery product, dessert, etc.
may be decreased. It is possible to apply deve-
loped concentrates as a stuffing and additives at
production of confectionery products, sweet
dishes, ice-cream etc. The following stage of this
research is development of optimal receipts of
various products with melon and watermelon
concentrates.
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TAFAM OHJAIPICTEPIHIH OBFBEKTUJIEPI MEH YAEPICTEPIH
KOMIIBIOTEPJIIK MOAEJIBAEY

H.C. 30VIPBEKOB, A.A. ACBIJIFEKOB', A.K. KO3bIFAEB", ’K.C. HABUEBA*

(*AIMATBI TEXHOIOTHSIBLIK YHUBepcHTeTi, Aimathl, Kasakeran)
E-mail: asilbek_k@mail.ru

Tazam ondipicmepinoezi od6vexkminep meH npouecmepze MaAmeMamuKaaIblK Mo0envoeyoi Ke-
HiHeH KonodaHny Kaxycemminizi kepceminzen. Ob6vekminep MeH npouecmepoi KOMRbIOMEPIiK Mo-
0e1b0eyOin MbICAIOAPbl HCIHE MAMEMAMUKATBIK M00e1b0epOiy, Hezi3zi npouecmepi KeamipinzeH.
Jumon, Anopm, Cmonosxka anmanapvinan 6Oepinzen napamempoezi KOMROZUMMI WILIPbIH A1y
Mmoicansl Keamipinzen. Homuowcecinoe, Microsoft Excel 6azoapnamacvinoa nepcnexkmugmi-Hopma-
muemi mooenvoey 30icin Konoany apkwvlivt mumpiey Kotuikoiiovizel 0,3%, C oapymeni 0,02% 6ona-
MbIHOAI WbIPBIHOAPOLIH KOCHLIAMbIH RAUBI30APbl ecenmeoi.

Herizri ce3gep: KOMIBIOTEPJIK MoJe/bAey, MAaTeMATHKAJIBIK MOJeJIb, TaraM eHJipici,
KOMIIO3MTTi IBIPbIHAAP, C 19pyMeHi, TUTpJIey KbIIIKbLIAbIFbL.

KOMIIBIOTEPHOE MOJIEJINPOBAHUE OBBEKTOB M ITPOIIECCOB IMUIIEBOM
NPOMBIIIVIEHHOCTHA

H.C. 34YPBEKOB!, A.A. ACBIVIFEKOB, A.K. KO3bIFAEB", )K.C. HABUEBA*

(*AnmMaTHHCKHIT TeXHOIOrHYecKHii yHuBepcuTeT, AamMatsl, Ka3axcran)
E-mail: asilbek_k@mail.ru

B cmamve noxaszana HeodX00uUMOCHb WIUPOKO20 NPUMEHEHUSA MAMEMAMUUECKO20 MOOETUPO-
6aHUsS 00BEKMO6 U NPOYECCO8 8 nUesbix npouszsoocmeax. Ilpueoosames ocnosHble npuHUURBL KOM-
NBIOMEPHO20 MOOCTUPOCAHUS, HPUMEPbL MAMEMAMUYECKUX MOOeNell NPOUecco8 U 00beKmos.
Ilpuseden npumep Mooenuposanus A06104H020 COKA € 3a0AHHBIMU RAPAMEMPAMU U3 KOMNOZUMHBIX
COK06 u3 010k copmoe Jlumon, Anopm, Cmonosexa. B pezynemame c nomouypto nepcneKmugno-nop-
MmamueHnozo mooenuposanus na Microsoft Excel nonyuen pacuem npouenmoe 000aenaemslx cokoe
ons obecneyenusn mumpyemoiu kucnomuocmu 0,3% u eumamuna C 0,02%.
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