PectopaHHMi1 i roTebHMIT KOHCANITUHT. [HHOBAaIIii. 2020 Tom 3 N2 1
Restaurant and hotel consulting. Innovations. 2020 Vol. 3 No 1

UDC 634.14:663.674
DOI: 10.31866/2616-7468.3.1.2020.205567

Julia Nakonechna,

TECHN OLOGICAL Ph.D in Technical Sciences,
ASPECTS OF QUINE Poltava University of Economics and Trade,

Poltava, Ukraine,

FRUIT USE nakonechna4554@gmail.com

http://orcid.org/0000-0001-9925-0795

IN ICE CREAM © Nakonechna Ju. G., 2020
TECHNOLOGY

Inna Tiurikova,

D.Sc. Tech, Associate Professor

Poltava University of Economics and Trade,
Poltava, Ukraine
tyurikovainna@gmail.com
http://orcid.org/0000-0001-7091-0884
©Tiurikova I. S., 2020

Topicality. Providing the population with high-quality and varied food is an important task
for the country to achieve a high standard of living. A serious trend in the food industry develop-
ment is the production of health foods that will contribute to the prevention of food-dependent
diseases, correction of the body’s defense system and the restoration of impaired functions of
organs and systems. Among food products, frozen desserts are very popular, namely ice cream.
The purpose of the article is to study the technological parameters of quince puree for use
in ice cream technology as a natural structure stabilizer. Research methods: physio-chemical,
rheological, organoleptic, experimental-statistical, performed using modern devices and com-
puter technologies. The scientific novelty lies in the justification of the use of quince puree
in the technology of ice cream and the establishment of patterns of formation and stabiliza-
tion of its structure. Main results and conclusions. Technological parameters of processing
of pectin-containing raw materials for the technology of milk and fruit ice cream theoretically
substantiated and experimentally determined. The pH influence, temperature and duration of
heat treatment of quince on the process of accumulation of soluble pectin have been studied. The
technology of ice cream with a natural stabilizing component - quince puree has been developed.

The quality indicators of the finished product have been determined. The obtained research
results will contribute to the expansion of practical solutions in the technology of food dispersed
systems with a combined composition of raw materials, including those with a high content of
pectin substances in fruits and vegetables. The introduction of milk and fruit ice cream technol-
ogy will expand the range of natural frozen desserts; diversify the diet of people suffering from
obesity, heart and stomach diseases.

Keywords: quince, puree, pectin substances, structure stabilizer, ice cream, technology.

The problem actuality

Formulation of the problem. A global problem for all countries is the imbalance of
diets, which are deficient in functional ingredients such as vitamins, carotenoids, natu-
ral antioxidants, complete proteins, polyunsaturated fatty acids, minerals, polysaccha-
rides, etc. (Pavliuk et al., 2011). Providing the population with high-quality and varied
food is an important task for the country to achieve a high standard of living.
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A serious trend in the development of the food industry is the production of health
foods that will contribute to the prevention of food-dependent diseases, correction of
the body’s defense system and restoration of impaired functions of organs and systems
(Tiurikova, 2019).

Among food products, frozen desserts are very popular, namely ice cream. Ice cream
is a sweet refreshing product obtained by beating and freezing milk or fruit-berry mix-
tures with sugar and stabilizers and for some species are with the addition of flavoring
and aromatic fillers. Ice cream plays an important role in human nutrition because it is a
source of carbohydrates and energy needed to ensure the normal functioning of the body.

Ice cream should have high taste properties due to a well-chosen quantitative and
qualitative combination of components of the mixture, sufficient whipping, and homo-
geneity of structure, not too much cooling of the mouth, slowly melting (Pavliuk et al.,
2011).

In Ukraine, the range of ice cream is diverse, but mainly it is a high-calorie product
with a low amount of biologically active substances (BAS) and a significant content of
various synthetic additives that reduce nutritional, biological and physiological value.
Usually ice cream contains from 10% to 18% fat, and sometimes - up to 30% (parfait),
which can be replaced by carbohydrates or proteins.

Low-fat, high-fiber foods can help reduce the risk of cardiovascular disease, obesity,
colon cancer and other diseases. Scientists have suggested using dietary fiber in foods
as potential fat substitutes (Mendoza et al., 2001; Adapa et al., 2000).

Scientists are searching for the use of complex carbohydrates, namely pectin, in
ice cream technology (Koxholt et al., 2001). This is due to their ability to actively bind
free moisture, form a spatial jelly-like structure and increase the viscosity of mixtures,
provide a delicate structure of ice cream, prevent the formation of large ice crystals and
their growth, provide high resistance to melting and stabilize the structure during stor-
age from the finished product in edible packaging (waffle sheets, cones, etc.).

Scientists have proposed the use of pectin-containing raw materials, in particular
apple puree, to obtain a stabilizing effect during the production of fruit and berry ice
cream (Deinychenko et al., 2016).

The technology of vitamin ice cream enriched with frozen fine additives in the form of
nanostructured puree from vegetable raw materials (lemons and oranges with peel, apples,
bananas) has been developed (Pavliuk et al., 2013). Available raw materials in Ukraine are
the fruits of quince. They contain 5... 19% of sugars, 0.2 (2.9% of organic acids (in terms of
malic), 9.8... 11.5% of pectin, up to 1.8% of tannins, 3... 50 mg/ 100 g of ascorbic acid. It is
a useful product for dietary nutrition, which does not contain cholesterol, fats and sodium,
and quince fruit is rich in copper and dietary fiber (fiber) (Donchenko et al., 2008).

We have not found data on the use of quince puree as a biologically valuable ad-
ditive in the technology of frozen desserts. In this regard, it is important to develop a
technology of ice cream with low fat content and high BAS content through the use of
quince puree. In this regard, it is important to develop a technology of ice cream with
low fat content and high BAS content through the use of quince puree.

Purpose and research methods

The purpose of the work is to study the technological parameters of quince puree
for use in ice cream technology as a structure stabilizer. The research used standard
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physicochemical, rheological, organoleptic, experimental and statistical methods using
modern instruments and computer technology. The object of research is the technology
of quince puree and milk and fruit ice cream. The subject of research is quince puree, ice
cream with fruit additive.

Research results

Fruit and vegetable purees with a high content of pectin can act as natural foaming,
emulsifying and structuring ingredients. To stabilize the structure of ice cream in the
technology it is necessary to make up to 0.44... 0.55% of soluble pectin. Therefore, the
presence of a significant content of pectin in the puree, namely soluble pectin, is an
extremely important indicator of the quality of raw materials (Bezusov et al., 2008).

In the technological process of production of dairy and vegetable food systems
with a dispersed structure, the potential of the functional properties of raw materials
is not fully used, which necessitates the use of additional factors of formation and
stabilization of the structure in the form of food additives.

Mainly in the technology of products with a dispersed structure, vegetable raw
materials are used as a flavor component, filler, source of BAS, etc. The stabilizing
properties of vegetable raw materials due to the chemical composition, namely the
content of hydrocolloids, have found less use.

Considering plant raw materials in terms of the content of functional and tech-
nological substances, low-consumption quince fruits are noted, which are a source of
many important nutrients, including pectin and proto pectin, which can significantly
affect the functional and technological properties of systems using them.

A series of experimental studies have been performed to scientifically substanti-
ate the technological parameters and modes of obtaining quince puree for the pur-
pose of their further use in the technology of dairy and plant compositions. The regu-
lation parameters of the process of obtaining puree selected values of such indicators
as pH, temperature and duration of heat treatment of fruits.

Based on previous studies on the production of puree, it was found that the hy-
drolysis of proto pectin is most intense in an acidic environment. The pH of the sys-
tem was adjusted by introducing citric acid solutions. The research results of the pH
effect on the content of soluble pectin in quince puree are shown in Fig. 1.

The results obtained (Fig. 1) show that the change in pH of the medium signifi-
cantly affects the content of soluble pectin in quince puree. Studies have shown that
the maximum amount of soluble pectin in the puree accumulates at pH 3.2. Heat
treatment and its duration significantly affect the state and fractional composition of
pectin substances (Deinychenko et al., 2016).

Thus, with increasing duration and temperature of treatment, the proportion of
water-soluble fraction increases. However, to prevent the loss of dry matter, the de-
composition of organic acids, the duration of hydrothermal treatment was limited by
the appearance of violations of the fruit integrity. The research results are shown in
Fig. 2.

Thus, hydrothermal treatment leads to the accumulation of pectin in the puree,
which is positive given the working hypothesis (Fig. 2).
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Fig. 1. pH effect on the content of soluble pectin in quince puree
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Fig. 2. The temperature effect of hydrothermal treatment of quince fruits on the content of
soluble pectin in them

Thus, the maximum accumulation of pectin in the puree was 7.6% at the tempera-
ture of hydrothermal treatment of quince fruits 85 °C. The accumulation of water-sol-
uble fraction of pectin is more pronounced and increases by 30 %. This indicates that
according to certain process parameters is the hydrolysis of insoluble proto pectin, the
amount of which is restored by hydrolysis of hemicellulose with the accumulation of
polymers of pectin acids. It is known that temperatures above 80 °C lead to the destruc-
tion of puree BAS and negatively affect their nutritional value (Krapyvnytska, 2012), so
we determined the effect of heating quince puree on the content of soluble pectin at a
temperature of 80 + 3 °C for 30 min. The results of the obtained research are presented
in fig. 3.
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Fig. 3. Effect of the duration of heat treatment of fruits on the content of soluble pectin

The rational time of hydrothermal treatment of raw materials, during which the
maximum hydrolysis of proto pectin takes place, is determined (10-12) min (Fig. 3).

The main physical and chemical parameters of quince puree, obtained according
to the developed technological parameters, in comparison with the control - without
processing (Table 1) have been determined.

Tabl. 1. Physical and chemical parameters of quince puree

Name of indicators Quince puree
control obtained
Soluble dry substances, % 16,7£2,5 15,5%2,3
Total carbohydrates, % 9,78+1,5 8,76%1,3
Titrated acid (calculated on apple)% 0,78+0,10 0,52+0,08
L- ascorbic acid, mg /100 g 11,1+1,5 6,0+1,0
Pectic substances, % 4,9+0,7 7,8+1,1

Therefore, the obtained quince puree according to the developed technological pa-
rameters has high quality indicators (table 1). The high content of pectin (7.8%) allows
it to be recommended as a stabilizer of the structure of frozen dessert.

A research was conducted to develop a new ice cream, the technology of which
used quince puree. The technology of milk and fruit ice cream provided the follow-
ing stages: preparation of hydrothermally processed quince puree; preparation of sug-
ar-cream mixture; preparation of the mass (combination of prepared quince puree and
sugar-cream mixture).

Experimental samples of ice cream with different content of puree in the finished
product were developed (Table 2).

In the process of making ice cream, a rather complex structure of the product is
formed, which is characterized by certain sizes of ice crystals, air bubbles and fat glob-
ules. Pectin substances of quince puree are adsorbed in the film of foam balloons and
increase their density. Sugar creates a stabilizing effect in the formation of foam due to
dehydration of molecules.
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Table 2. Milk and fruit ice cream

Net weight, g
Name of raw materials Cream ice The content of the puree, %

cream (control) 10 20 30 40
Cream 35% fat. 320 256 192 128 64
Milk 3.2% fat. 320 320 320 320 320
Ivy puree - 109 173 237 365
Sugar 315 315 315 315 315
Stabilizer-emulsifier 40 ) ) ) .
ISC 06001
Water 5 - - - -
Exit 1000 1000 1000 1000 1000

Source: own development

Characteristic indicators of ice cream quality are resistance to melting and beating.
The results of the research are presented in table 3.

Table. 3. Quality indicators of milk and fruit ice cream

N fth Content puree, %
ame of the control | 10 | 20 | 30 | 40
sample ; -
Resistance to melting, t x 60-1, c

. . 4542 | 461%2 | 468+t1 | 478+1 | 36,1*1
Quince puree ice Beaten, %
cream

91,241 | 91,7¢1 | 915+1 | 912¢1 | 874*1

Source: own development

Studies have shown that milk and fruit ice cream with a substitute of 30% quince
puree has a melting resistance of 47.8% against 45.4% in the control sample, and a
whipping rate of 91.2% is equal to the control sample. Therefore, the addition of quince
puree with a content of 30% allows you to stabilize the structure of the ice cream at the
level of the control sample without adding an artificial stabilizer.

The organoleptic parameters of milk and fruit ice cream were studied according to
the different content of quince puree in comparison with the control (cream ice cream)
according to the 5-point system (Fig. 4).

It has been determined that fruit and milk ice cream with 30% of quince puree is
not inferior to the control sample, and in some respects exceeds - smell, taste, color
and appearance (Fig. 4). Ice cream with quince puree (30%) had a uniform cream color;
pleasant creamy-fruity aroma with a hint reminiscent of honey; sweet with a noticeable
acidity; dense consistency and soft-loose structure.

Conclusions and results discussion

According to the results of experimental research, technological solutions for the
development of technology of milk ice cream from quince puree are scientifically sub-
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stantiated. Technological parameters of quince fruit processing are argued to ensure
the realization of its target properties as a structuring: the temperature of hydrother-
mal processing of quince fruits - 80 + 2 °C, duration - 10-12 minutes, pH - 3.2. The expe-
diency of using acid hydrolysis using citric acid as a pH regulator is motivated.

appearance

smell "10%
20%

230%

#40%

control

structure ¥3

consistence

Fig. 4. Organoleptic characteristics of milk and fruit ice cream with different content of quince
puree and control (without puree)

The conducted researches became the basis for development of technology of milk
and fruit ice cream with the content of quince puree of 30% as the structuring. Its qual-
ity indicators are determined and its advantages are proved.

The obtained research results will contribute to the expansion of practical solutions
in technologies of food dispersed systems with a combined composition of raw mate-
rials, including those with a high content of pectin substances in fruits and vegetables.

The introduction of milk and fruit ice cream technology will expand the range of
health products; diversify the diet of people suffering from obesity, heart and stomach
diseases.
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TEXHOJIOTTYHI ACITEKTU BUKOPUCTAHHS IUIO/IIB AVIBU
B TEXHOJIOT'TI MOPO3UBA

AKTyanpHicTh. 3a6e31eUeHHs HaceJIeHHS BUCOKOSIKiCHUMM i pi3SHOMaHITHUMM MTPOAYKTAMU
XapUYyBaHHS € BOKIVBUM 3aBJAHHSIM KpaiHy JIJIs1 JOCSITHEHHST BUCOKOTO PiBHS KUTTs. Cepito3-
HOIO TEH/IEHITIEI0 PO3BUTKY XapyoBOi IMTPOMMCIOBOCTI € BUPOOHUIITBO MTPOAYKTIB 03I0POBUOTO
Xap4yyBaHHS, SIKi CIPUSATUMYTh POGIMAKTUII aTiMeHTapHO-3JIEXKHMUX 3aXBOPIOBaHb, KOPEKITii
IiSTTBHOCTI 3aXMCHOI CHCTEeMM OpPTaHi3aMy Ta BiTHOBJIEHHIO MOPYIIEeHMUX QYHKIIii OpraHiB i cuc-
TeMm. CepeJ; XapuoBUX MPOAYKTIB MIMPOKOI0 MOMY/SIPHICTIO KOPUCTYIOThCSI 3aMOPOXKEH] fecep-
TH, @ caMe MOpO031BO. MeTa po60OTHU — [TOCTIIKEeHHS TEXHOJIOTIYHUX IMapaMeTpiB OfepsKaHHS
Tope i3 aifBu J7Is1 BUKOPUCTAHHS B TEXHOJIOTii MOPO3MBa SIK IPUPOJHOTO cTabinizaTopa CTpyK-
Typu. MeToam BocaikeHHs : Gi3nKo-xXiMiuHi, peosoriuHi, OpraHoNIenTUYHi, eKCITePUMEHTAITb-
HO-CTaTUCTUYHIi, BUKOHAHI 3 BUKOPUCTAHHSIM CyYaCHUX IIPWIA/IiB i KOMIT'IOTePHUX TEXHOJOTI.
HaykoBa HOBUM3HA I0JIITA€ B OOGIPYHTYBAHHI BUKOPUCTAHHS ITIOpe 3 aiiBM B TEXHOJIOTii MOpo-
3UBa Ta BCTAHOBJIEHHi 3aKOHOMipHOCTi opmyBaHHS i crabinizarii iioro crpykrypu. F'omoBHi
pe3ynbTaTv i BUCHOBKU. TeOPETUYHO OOI'PYHTOBAHO Ta €KCIIEPUMEHTAIBHO BU3HAUEHO TEX-
HOJIOTiUHi IapaMeTpy 06pO6IeHHS IEKTMHOBMiCHOT CMPOBUHM JIJISI TEXHOJIOTii MOJIOUHO-(DPYK-
TOBOTO MOpO3MBa. JlociimkeHo BB pH cepenoBuina, TeMIepaTypy Ta TPUBAIOCTI TEIJIOBO-
ro 06pOo06JIEHHS aiiBM Ha TPOIeC HAKOMMYEHHST PO3YMHHOTO TEeKTUHY. PO3p06IEHO TEXHOIOTiI0
MOpPO3MBa 3 MPUPOTHMUM CTAOiNi3yIOUMM KOMITOHEHTOM — ITIOpe i3 aiiByu. BM3HaUe€HO MOKa3HU-
KU SIKOCTi TOTOBOTO MPOAYyKTY. OmepskaHi pe3yabTaT JOCTIIKEHD CIIPUATUMYThH PO3IIMPEHHIO
MPaKTUYHUX PillleHb Y TeXHOJOTIsIX XapuoBUX AUCIIEPCHUX CUCTEM i3 KOMOIHOBAHUM CKJIaOM
CUPOBMHM, B TOMY UMCTi 3 BUCOKMM BMiCTOM IMEKTMHOBMX PEUOBMH ILIO/iB Ta OBOUiB. BripoBa-
JIKEHHSI TEXHOJIOTi1 MOJIOYHO-(DPYKTOBOTO MOPO3¥Ba JO3BOIUTb PO3IIMPUTY ACOPTUMEHT HATY-
paIbHOTO 3aMOPOXKEHOT'0 JIecepTy, YPi3HOMaHITHUTY XapuOBMii pallioH JIofeit, SIKi CTPaskIaloTh
Ha OKMPIiHHS, CEPIIeBi Ta IUTYHKOBI 3aXBOPIOBAHHSI.

Knwouoei cnoea: aiiBa, 1miope, MEKTUHOBI PeYOBMHM, CTA6i/Ii3aTOP CTPYKTYpU, MOPO3UBO,
TEXHOJIOTisI.
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TEXHOJIOTMYECKME ACITEKTBI UCITOJIb30BAHUS IIJIO/IOB AVBBI
B TEXHOJIOT'M MOPO>XEHOT'O

AxkTyanbpHOCTh. ObecrieueHre HaceleHMsI BbICOKOKAUECTBEHHBIMU M Pa3HOOOGPA3HBIMU
MPOAYKTaMU MUTaHUS SIBISIETCS BasKHOI 3aauelt CTpaHbl JIJisl OCTUKEHNUSI BBICOKOTO YPOBHSI
>kn3Hu. Cepbe3Hoii TeHAeHIIMel pa3sBUTKUSI MUILEBOI MPOMBIILIEHHOCTU SIBJISIETCS TIPOU3BO[I-
CTBO MPOIYKTOB 03A0POBUTEILHOTO MUTAHMSI, KOTOPbIe GYAYT CIIOCOOCTBOBATH MPOMIIIAKTIIKE
aMMEeHTapHO-3aBUCUMBbIX 3a60JIeBaHMIA, KOPPEKIMM IeSTeIbHOCTY 3alMTHOI CUCTEMBI Opra-
HM3Ma ¥ BOCCTAHOBJIEHUIO HApYIIEHHBIX QYHKIMIT OpraHoB u cucteM. Cpeiy MUIEBbIX TTPO-
JIYKTOB LIMPOKOI MOMY/ISIPHOCTBIO TOTb3YIOTCS 3aMOPOKEHHbIE IeCePThl, a UMEHHO MOPOKEHOE.
Ilesp paGoOTHI — MCCIEIOBAHME TEXHOIOTMYECKUX TTAPAMETPOB TIONTyUEHMS TTIOpe U3 aiiBbl AJis
JICIIOTb30BaHMsI B TEXHOJIOTMY MOPOXKEHOTO KaK CTabuIn3aTopa CTPyKTypbl. MeTombI McCCiIemxo-
BaHMA: QU3MKO-XMMUUECKNE, PEOIOTUYECKIMEe, OPTaHOJIeITUYECKIEe, SKCIIePYMEHTaIbHO-CTa-
TUCTUYUECKME, BBITTOJIHEHHBIE C VCIIOIb30BaHMEM COBPEMEHHBIX IPUOOPOB ¥ KOMITBIOTEPHBIX
TexHojoruii. HayuHass HOBM3HA CTaThy 3aK/I0YaeTcs] B 000CHOBAHMM MCIOIb30BaHUS ITIOpe
U3 aiiBbl B TEXHOJIOTMM MOPOKeHOro. [VIaBHbIe pe3ylabTaThl ¥ BBIBOABI. TeopeTnyecku 060c-
HOBAaHbBI ¥ 3KCIIEPUMEHTAIBHO OIpeie/ieHbl TEXHOJIIOTMUECKIe apaMeTpbl 00paboTKM MEKTUH-
COEePSKAIIETO ChIPbS AJISI TEXHOJOTUY MOJOYHO-(DPYKTOBOTO MOPOKEHOTO. VcCcieqoBaHO BI-
sHue pH cpenpl, TeMrepaTypsl U MPOIOJIKUTEIbHOCTM TEIIOBOI 06paboTKM aiiBbl Ha MPOIECC
HaKOIJIEHUST PACTBOPUMOTO IeKTHHA. Pa3paboTaHa TEXHOIOTMSI MOPOKEHOTrO C HATypaJTbHbIM
CTABGUIM3UPYIONIM KOMITOHEHTOM — ITIOpe M3 aiiBbl. OTIpeie/ieHbl TToKa3aTesM KauecTBa roTo-
BOTO MpOoAyKTa. [ToslyuyeHHbIe Pe3yabTaThl UCCAeI0BaHNT GYOYT CITOCOGCTBOBATD PACIIMPEHNIO
MPaKTUYECKNUX PEIIeHU B TEXHONOTUSIX MUIIEBbIX JMUCIIEPCHBIX CUCTEM C KOMOMHUPOBAHHBIM
COCTaBOM ChIPbsI, B TOM YMCJIe C BBICOKMM COJlepsKaHMeM IMeKTMHOBBIX BEIeCTB IIJIOIOB U 0BO-
meit. BHegpeHMe TEXHONOTUM MOJIOUHO-(OPYKTOBOTO MOPOXKEHOTO IMMO3BOIUT PACIIMPUTH ac-
COPTMMEHT HaTypaJIbHOTO 3aMOPOKEHHOTO JecepTa, pa3HOOOPa3UTh MUIIEBO PALVIOH JTIOAei,
CTpafAIoIIVX OKVPEHMEM, CEPAEUHBIMI U SKETYIOUHBIMIU 3a60/I€BaHUSIMIA.

Kniouessle cnoea: aiiBa, mope, IEKTUHOBbIE BEIIECTBA, CTAOUIN3ATOP CTPYKTYPbI, MOPOKe-
HOe, TeXHOJIOI' M.
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