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The designs of cryoconcentrators of block type BV-2 and
BL-20 have been developed. The influence of design and operating
parameters on the kinetics of freezing of pomegranate juice was
investigated.

A decrease in the operating temperature of the refrigeration unit
contributes to a more intensive growth of the ice block. When the
temperature of the coolant decreases by 1.2 times, the productivity
of the BV-2 unit increases by 27 %, and of the BL-20 unit by 12 %.
For BL-20, an increase in the initial concentration by 3 times leads
to a decrease in productivity by 2.5...1.5 times.

The influence of the temperature of the coolant and the
initial concentration of the juice on the rate of concentration
change has been determined. At low initial concentrations of solu-
tions (10...15 %), a sharp increase in concentration is observed at
the final stage of freezing. The dry matter content of the juice is
increased by 16 % at high concentrations, only 4 %.

The kinetics of the ice block separation process has been studied.
At the first stage (duration 10...15 minutes), the concentration of
effluents is 2...3 % higher than the concentration of the solution. On
the second, increases by 6..10 %. In the third stage, there is a mo-
notonous decrease in effluent concentration (2.5 %/hour).

The results of experimental modeling are generalized. The ob-

tained equation in similarity numbers allows calculating the mass
transfer coefficients with an error of no more than 20 %.

The developed designs of the BL-20 and BV-2 cryoconcentra-

tors are semi-industrial units. With block cryoconcentration, a
concentration of pomegranate juice of 47° Brix was achieved, which
is higher than in traditional devices. The results obtained can be ap-
plied for further development and creation of industrial plants with
optimal improved product parameters.

Keywords: pomegranate juice, cryoconcentration, kinetics of

the process, block freezing, separation, evaporator, concentration.
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This paper reports the development of nanotechnology for pro-
cessing vegetables (spicy and carotene-containing ones) into frozen
cryoadditives — enrichers with biologically active substances (BAS),
as well as natural protein health snacks containing them. An in-
novative method proposed for obtaining vegetable nano additives
involves the use of deep processing of raw materials. The method
is based on a complex effect exerted on raw materials by cryo-
processing and cryomechanodestruction, making it possible not only
to preserve the BAS of fresh vegetables but also to transform them
into a nanostructured form in order to fully reveal the biological po-
tential of the raw materials. The resulting nano additives made from
vegetables have no analogs. The BAS mass fraction in the produced
frozen cryoadditives is 3.0...3.2 times larger than that in the starting
fresh raw materials. Vegetable-based cryoadditives that are used in
the manufacture of snacks are not only the BAS carriers but also per-
form the functions of structure-forming agents, gel-forming agents,
colorants, thereby making it possible to produce high-quality health
products and eliminate the need for food additives.

Applying the vegetable-based frozen cryoadditives enrichers
with biocomponents has made it possible to devise a new generation
of natural protein snacks for healthy eating. The protein base used
included nano additives made from legumes (peas) and soft salt
cheese, which are distinguished by a high content of complete pro-
tein and are easily digestible. The new protein-vegetable snacks dif-
fer from conventional ones in the high content of -carotene, phenolic
compounds, tannins; 100 g of the product may satisfy about 30 % of
the daily protein needs. The devised snacks are a new type of natural
wellness products that are made without the use of artificial food ad-
ditives and are recommended for industrial production.

Keywords: processing of vegetables, cryoadditives, nano addi-
tives made from legumes, protein-vegetable snacks, health products.
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The study reported here aimed to explore the preservation of
table beet depending on its treatment with bio preparations before
storage in order to prolong its shelf life.

The effect of aqueous solutions of the biopreparations Phyto-
sporine and Gamair in concentrations of 0.2 %, 0.3 %, and 0.5 %
on the intensity of quality loss by beetroots during storage was
investigated.

It was found that the treatment with the bio preparations
reduced the total weight loss by the roots Zepo Fy by 7.9-10.3 %,
Carillon Fy — by 6.8-7.7 %. The daily weight loss by untreated beet-
roots due to the damage induced by microorganisms ranged from
0.08+0.01 % at a storage temperature of 11 °C to 0.1£0.01 % at a
storage temperature of 15+1 °C, respectively.

The sugar content in beetroots non-treated with bio prepara-
tions decreases during storage by 21.6-25.0 %. Treating beetroots
with a 0.3 % solution of Phytosporine reduces sugar losses over 150
days at a storage temperature of 1+1 °C by 3.7-6.5 %; with a 0.3 %
Gamair solution — by 8.8—12.8 %.

The loss of vitamin C ranged from 39.4 % to 41.2 % relative to
the initial content in the control. The treatment with Phytosporine
reduced the loss of vitamin C to 17.4 % in Zepo Fy, and 25.4 % — in
Carillon Fy; with Gamair —to 28.0 and 29.3 %, respectively. At a stor-
age temperature of 15+1 °C, the content of vitamin C decreased by
1.5-1.8 times over 90 days.

It was established that the preservation of table beet depends on
the shape of a root. At a storage temperature of 11 °C, the weight
loss by cylindrical beetroots is 5.1 %, rounded shape — 5.4 %. The
yield of marketable products ranges from 74.2 to 82.9 % for the
Carillon Fy hybrid, and for Zepo F; of a round shape — 73.3-80.5 %
depending on the storage temperature.

The technique of treating table beet before storage with bio
preparations allows using Phytosporine and Gamair for post-harvest
treatment of vegetable raw materials. When devising new, low-cost,
environmentally friendly, and affordable technologies, this is an
important tool.

Keywords: table beet, storage, biopreparations, preservation,
components of chemical composition, damage by microorganisms.
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The process of ice formation in the pericarp of black currant de-
pends on the pomological variety, the degree of ripeness of the fruit,
and the method of freezing.

During the slow and fast freezing of black currant, four ranges of
fruit cooling temperatures are distinguished:

1) from the temperature of the fruit to the temperature of initia-
tion of ice formation;

2) from the temperature of the front (initiation) of ice formation
to the lowest possible temperature of the fetal mesocarp;

3) from the lowest possible temperature of the mesocarp to the
lowest temperature of the fetal endocarp;

4) from the lowest possible endocarp temperature to fetal freezing
temperature. Fast freezing boosts cooling, freezing and freezing from
37 min. (slow) up to 5.6 min. due to a halving of the temperature of
initiation of ice formation, an increase of 1.3 times in the rate of heat
extraction and an increase in the freezing temperature from —22...-24 °C
(slow) to —20.8 °C.

It is scientifically substantiated that the temperatures of freez-
ing fruits significantly change the general existing recommendations
(not higher than —18 °C) regarding the storage conditions of black
currant fruits: with quick freezing, not higher than —21 °C, with slow
freezing, not higher than —24 °C.

The formation of the properties of black currant occurs during
the growing season under various agro-climatic conditions and af-
fects the parameters of ice formation indicators.



The marketable condition, quality and organoleptic character-
istics of black currant fruits depend on the method of freezing. The
advantages of fast freezing of black currant fruits in a quick-freezing
chamber with forced air circulation at a speed of 1.5-2.5m/s at a
temperature of —30..—32 °C in comparison with slow freezing in
freezers at a temperature of —20 have been established. ..— 22 °C.

Keywords: black currant fruit, pomological variety, ripeness de-
gree, fruit cooling, slow freezing, fast freezing, storage temperature,
short-term storage, ice formation, fruit quality.
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In order to improve the mineral, vitamin composition, and nu-
tritional value of flour confectionery products, new recipes for the
“Flori” and “Janet” cookies baked from organic raw materials have
been devised. Fully organic raw materials are used in the formula-
tions of both products. The composition of cookies includes spelt
flour, cornflour, coconut sugar, butter, dry coconut milk, sea buck-
thorn oil, hemp oil, lemon balm powder. The organoleptic assessment
of cookies was conducted according to a 50-point scale developed
by the authors of this paper. The developed samples ranked high
on the tasting score: “Flori” (48.12) and “Janet” (49.25). The fat
content was decreased in both samples; in the “Flori” sample — by
0.9 g/100 g, and in the “Janet” sample — by 1.2 g/100 g. The protein
content increased in the samples, especially in the «Flori» cookies —
by 2.3 g/100 g. The «Janet» cookie sample demonstrated the lowest
energy value of 380.50 kcal/100 g. The samples were distinguished
by the low content of mercury, cadmium, and arsenic. The content
of all mineral elements except for sodium increased in the devel-
oped biscuits. The potassium content increased by 2.34 times in the



“Flori” biscuits and by 2.29 times in the “Janet” biscuits. The
calcium content in the “Flori” cookies increased by 3.13 times,
in the “Janet” cookies — by 3.64 times. The content of manganese
in both samples increased noticeably. Consuming the developed
organic cookies makes it possible to increase the level of meeting
the human body’s requirements for macro- and microelements.
The Ishikawa method was used to identify the main factors af-
fecting the safety of cookies. A flowchart of cookie production was
drawn up; the critical points were identified. These include the
acceptance inspection of raw materials, heat treatment. The data
obtained can be used by the confectionery industry to expand the
range of organic products.

Keywords: cookies, organic raw materials, flour confectionery,

mineral composition, vitamin composition, HACCP-plan.
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This study was carried out to determine the impact of the
HACCP control system on the safety of the final products of col-
lagen hydrolysate production. The object of the study was equine
connective tissue. Using the FMEA model, established by a three-
factor assessment of the risk priority number (RPN), critical control
points (CCP) in the processes of hydrolysis, inactivation of the
enzyme preparation, drying and storage were identified. For two
CCP, measures for continuous monitoring were identified, and
critical limits were developed. For CCT 1, the calculation of optimal
fermentation processes using a mathematical model for the hydro-
lysis of raw materials is given. The optimal values of the Neutrase
enzyme, providing a maximum content of water-soluble proteins of
55.0 mg/cm?, were determined: T=37 °C, dosage 5 Pa/g, t=210 min.

For CCP 2, to avoid protein denaturation during hydrolysis, a
critical limit was developed by determining the heat inactivation point
and optimum temperature. Experimental analyses show that the inac-
tivation point of the Neutrase enzyme, estimated by the rate of FTN
accumulation, which has 20 % at 60 °C, is reached at the 11th minute.

As a result of the study, the effect of enzyme preparations on
the safety of collagen hydrolysate was also determined. The result
confirms that the Neutrase enzyme preparation had a positive effect
on all safety indicators compared to the Trypsin enzyme. The optimal
parameters for reducing microbiological indicators, pesticides, anti-

biotic and toxic metals are: T=40 °C, duration 210 min, dosage of the
Neutrase enzyme 5 units/Pa.

The results can be used in collagen hydrolysate production to
better ensure the quality and safety of the final product.

Keywords: collagen hydrolysate safety, HACCP, CCP, critical
limit, FMEA, enzymatic hydrolysis.
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The effect of whey protein concentrate obtained by ultrafiltra-
tion (WPC-UV), micronized flour from grain ECO products and



amaranth seed fiber (ASF) on the processes of structure formation of
shortcrust dough was investigated. The quality indicators of finished
flour confectionery products from shortcrust pastry based on model
functional compositions (MFC) have been determined.

Tt has been established that the introduction of ASF and WPC-
UV into the model functional compositions leads to an increase in
the elasticity of the prototypes and to an increase in the resistance
of the dough to mechanical stress. The closest in viscous-plastic
characteristics to the control is a sample with a ratio of 96.2:2.0:1.8
of oat flour ECO:ASF:WPC-UV. For shortcrust pastry, the ratio
77.00:1.8:2.2 with wheat germ ECO:ASF:-WPC-UYV is optimal.

When using the composition in a ratio of 77.00:1.8:2.2 with
wheat germ ECO:ASF:-WPC-UV, the adhesive stress of the dough
masses decreased 2.2 times compared to the control. For the sample
using ECO wheat germ, the adhesive stress of the dough masses
decreased by 1.7 times compared to the control. The relationship of
improved shortcrust pastry with oat flour ECO:ASF:-WPC-UV in
the ratio 96.2:2.2:1.6 with the surface (steel) is the smallest.

The friability of a shortcrust semi-finished product with the in-
troduction of MFC decreased by 3...5 %. On the contrary, the index
of wetness increased with an increase in WPC-UV and ASF, which
is explained by the significant content of protein substances and
dietary fibers, which have a higher water-clay capacity.

The study of the MFC influence on the processes of structure
formation of shortcrust pastry makes it possible to significantly
improve the functional and technological properties, nutritional and
biological value of confectionery products.

Keywords: shortcrust semi-finished product, model functional
composition, improved technology, functional and technological
properties.
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PO3POBKA KOHCTPYKIII I BUSHAYEHHS PE;KUMHUX XAPAKTEPUCTUK BJIOYHUX
KPIOKOHIEHTPATOPIB JIJIA TPAHATOBOTI'O COKY (c. 6-14)

O.T. Bypno, L. B. Bes6ax, O. B. 3ukos, {. O. @areesa, Davar Rostami Pour, II. I. Ocaguyk, Igor Mazurenko, Shao Zhengzheng,
JI. 10. Dininosa

Po3pobiieHo KoHCTPYKILiT KpiokoHIleHTpaTopiB 6aouroro Tuity BB-2 i BJI-20. [locmiizkeHo BIVIMB KOHCTPYKTUBHUX i PEKUMHUX ITapame-
TPiB HA KIHETUKY BUMOPOKYBAaHHS IPAHATOBOTO COKY.

3HMKEHHS TEMIIEPATYPHOTO PEKUMY POOOTH XOJOANIBHOI YCTAHOBKY CIIPUSE GiIbII iIHTEHCMBHOMY POCTy 610Ky b0y, IIpu 3HISKeHHI
TeMITIepaTypu X0J0A0HOCIs B 1,2 pasu mpoayKTUBHICTD ycranoBki BB-2 s6imburyersest Ha 27 %, yeranoBku BJI-20 — Ha 12 %. Jlns BJI-20,
I IBUIIEHHS TIOYaTKOBOT KOHIIEHTPAIIii B 3 Pa3u MPU3BOAUTD JI0 3HUKEHHS MTPOYKTUBHOCTI B 2,5...1,5 pasu.

Busnayeno BIINB TeMIiepaTypy X0OJIOJ0HOCIS i ITOYATKOBOI KOHIIEHTPAITi1 COKY Ha MIBUAKICTb 3Minu KoutenTparti. [Ipy nu3bkux movar-
KOBUX KOHIeHTpaIisix po3unHis (10...15 %) criocrepiracrbest piske mijiBUIEHHS KOHIIEHTPAIIT Ha 3aKII0YHOMY €Talli BUMOPOKYBaHHs1. Bmict
CYXUX PEUOBUH COKY MiBHILy€eThCst HA 16 %. IIpy BUCOKNX KOHIIEHTPAIlisIX — TibKN HA 4 %.

Busueno kinetuky nporecy cernapysanusi 610Ky b0y, Ha nepmomy erani (tpusasicts 10...15 X8) KonuenTpauist cTokis na 2.3 % suuie,
Hi’K KOHIleHTparis posunny. Ha gpyromy — mizsuurgyerbest Ha 6...10 %. Y TpeTboMy eTari croctepira€Tbesi MOHOTOHHE 3HUKEHHST KOHIIeHTPa-
wii crokis (2,5 %/roxn).

[IpoBesieHo y3araibHEHHs PE3YJIBTATIB €KCIIEPIMEHTATBHOTO MOfieoBaHHs. OTprMane PiBHIHHS B YHCIaX TOAIGHOCTI 103BOJISIE PO3-
paxysaru KoedillieHTH MacoBiiaui 3 moxubkow He Gisbine 20 %.

Pospobuieni konerpykiiii kpiokonientparopis BJI-20 i BB-2 € nanisnpomucioBumu yeranokamu. [Ipu 6104HOMY KPIOKOHIIEHTPYBaHHi
JIOCATHYTO KOHIIEHTPAIIIIO TPAaHATOBOTO COKY 47°Brix, 1110 Bulie, Hix B Tpaauiiinux anapatax. OTpuMani pesysisraTu MOKIUBO Oyjie 3aCTOCY-
BaTH JUUIST TIOIAJIBINOI PO3POOKH Ta CTBOPEHHS TPOMUCIOBUX YCTAHOBOK 3 ONTHMATBHUMH MOJITIIIEHIMI TTAPAMETPAMHU POIYKTY.

KiouoBi ciioBa: rpaHaToBuii CiK, KPIOKOHIIEHTPYBaHHsI, KIHETUKA [POIIECY, OI0UHE BUMOPOKYBAHHSI, CElIapyBaHH, BUIAPHIK, KOHIIEHTPAITis.
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PO3POBKA HAHOTEXHO.IOTTi OBOYEBUX KPIO3AMOPOJKEHIX 35ATAUYBAYIB BIOKOMIIOHEHTAMM TA
HATYPAJIbHUX BIJIKOBUX O03/I0POBUHX 3AKYCOK 3 iIX BUKOPUCTAHHSM (c. 15-22)

P. 10. ITaBmok, B. B. ITorapceka, O. O. IOp’eBa, O. C. Ilorapcekuii, H. I1. MakcumoBa

Pob6oTta npucssyena po3poOili HAHOTEXHOJIOTIH nepepoOKH 0BOYIB (MPSIHUX Ta KapOTHMHBMICHUX) B 3aMOPOsKeHi KpiogobaBku — 36ara-
gyBaui Giosioriuno akTuBHUMEU pedoBuHamu (BAP) Ta HarypasbHUX GITKOBUX 0O30POBYMX 3aKYCOK 3 iX BUKOPHMCTaHHsIM. SIK iHHOBAIliO
IpPH OTPUMAHHI OBOYEBMX HAHOMOOABOK 3AMPOTMIOHOBAHO BIKOPHUCTOBYBATH METOJ TJIMOOKOI TepepoOKN crpoBuHm. MeTtoa 3acHoBaHWiT
Ha KOMIUIEKCHI il Ha CMpPOBUHY KPiOOOGPOOKH Ta KPIOMEXaHOAECTPYKIII Ta 103BOJsIE He Tiibku 30epertu BAP CBIsKMX OBOYIB, a TAKOXK
TpanchOpMyBaTH X B HAHOCTPYKTYpoBaHy (hopMy Ta GiIbIl HOBHO PO3KPUTH GioJoTiuHuii moreniian cupopuiu. OTpuMani HaHOK00aBKU
i3 0BOYiB He MarOTh aHasoriB. MacoBa yactka BAP B oTpuMaHux 3aMOpokeHnx KpiogoGaskax B 3,0...3,2 pasu Gisiblite HisK y BUXIAHIN CBIKIN
cupoBuHi. OBoYEBi Kpios0OaBKU MIPU BUTOTOBJIEHH] 3aKyCOK He TiJIbKU € Hocisimi BAP, a TakoK BUKOHYIOTD (DYHKITIT CTPYKTYPOYTBOPIOBAYiB,
reJiey TBOPIOBaUiB, 6aPBHUKIB, 1[0 IA€ MOXKJIMBICTD OTPUMATH 03710POBYI IIPOYKTH BUCOKOI IKOCTI Ta BUKJIIOUNTH HEOOXIIHICTh 3aCTOCY BAHHS
XapuOBUX JIOMIIIIOK.

3 BUKOPUCTAHHSM OBOYEBUX 3aMOPOKEHUX KPion00aBoK-36arauyBauiB GiOKOMIIOHEHTAMU PO3POOJIEHO HOBE TIOKOJIHHS HATYPAJIbHUX
GITKOBHUX 3aKyCOK JI7TsT 30POBOTO XapuyBaHHs. SIK GIIKOBY OCHOBY BHKOPHCTAHO HAHOZOOABKH i3 6060BUX (TOPOXY) Ta CHPY PO3COIBHOTO
M'SIKOTO, sIKi BiZIPI3HSIOTHCS BUCOKMM BMICTOM IIOBHOI[HHOTO OLIKY Ta 3HAXOAATLCS B JierkosacBoioBaiil ¢opmi. Hosi GiskoBo-pocini
3aKyCKH BiZPI3HSIOTHCS Bl TPAUIIITHIX BUCOKNM BMICTOM B-KapoTHiy, (GeHOMbHNX COTyK, AyOmibHuX pedoBrH Ta 100 T mpoayKTy 3xatHi
3azoBosbHuTH 6idist 30 % 1060801 moTpebu 6iiky. Po3pobiieHi 3aKycKu € HOBIUM BHIOM HATYPAIbHUX 03[0POBYUX [IPOLYKTIB, 1[0 BUTOTOBJIEH]
6e3 3aCTOCYBaHHsI IITYYHUX XaPYOBUX JIOMIIIOK | PEKOMEH/YIOTBCS /JIsl IIUPOKOTO BIIPOBAJUKEHHS B BUPOOHUIITBO.

Kiouosi cioBa: niepepo6Kka 0B0oYiB, KpiogoOaBKu, HaHOL06aBKK i3 6000BKX, OIJTKOBO-POCIMHHI 3aKYCKH, 03/I0POBYi MTPOILYKTH.
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BU3HAYEHHA BIIJINBY OBPOBKU BIOIIPEIIAPATAMM IIEPE/] 3BEPITAHHAM HA 3BEPESKEHICTD BYPAKA
CTOJIOBOTO (c. 23-32)

JI. M. Ilysik, B. K. Ilysik, B. A. Bouaapenxko, JI. O. Taiioa, H. O. Jlio6umosa, I'. I. Cyxosa, H. O. liayx, I'. . Cio6oasuuk

[TpoBeeHi MOCTIPKEHHsT CTABUJIN 32 METY BMBYEHHsT 30€pesKeHOCTi Oypsika CTOJOBOTO 3aJIesKHO Bijl 06poOKK GiompenapataMu mepest
306epiratHHsiM, 110 03BOJUTD MOAOBKUTH TPUBATICTh HOTO CHIOKUBAHHS.

Jlocaipkeno fito BogHux po3urHiB Gionpernapatis Ditocrnopun ta Tamaip B koHtentparisx 0,2 %, 0,3 % i 0,5 % Ha iHTEHCUBHICTD BTpaT
SIKOCTI KOPEHEIIOAIB OYPSAKY CTOJOBOTO T/l Yac 36epiranHsL.



Beranosiieno, 1o 06pobka GionpenaparaMu 3MeHIIMIA 3arajibHi BTpaTu Macu KopeHeroais 3eno Fy va 7,9-10,3 %, Kapuion Fy Ha
6,8-7,7 %. Jlo60Bi BTpaTit Macu HeoGpoOIEHIX KOPEHETIIOAIB Bi/l ypaskeH s Mikpoopranizmamu kosmsasuch i 0,08+0,01 % 3a remneparypu
36epirannst 1+1 °C 1o 0,1+0,01 % 3a Temneparypu 36epiranns 15+1 °C signosigno.

Bwmict 1ykpy B Kopenermionax 6e3 06poOku GiompemnapaTaMi BIIPOAOBK 30epiramtst smeninyerbest Ha 21,6—-25,0 %. O6pobra kopere-
moxis 0,3 %-um posgunnom DitocnoprHy 3MeHIIy€e BTpaTu IyKpy Bpogosk 150 1i6 3a temneparypu 36epiranus 1+1 °C na 3,7-6,5 %, a
0,3 %-um pozuntom lamaipy — ma 8,8—-12,8 %.

Brparu Bitaminy C kosuBamuch Bix 39,4 % 10 41,2 % BiTHOCHO OYATKOBOTO BMICTY y KOHTpOsibHOMY BapianTi. O6pobka Ditociopurom
3Menmmia Brpaty Bitaminy C mo 17,4 % y 3eno Fy ta 25,4 % y Kapmmon Fy, Tamaipom — 1o 28,0 ta 29,3 % Binmosigno. 3a Temneparypu 36e-
piranss 15+1 °C supogosxk 90 1i6 Bmict sitaminy C smenmmsces B 1,5—1,8 pasu.

Bceranositeno, mo 36epekeHicTs OypSIKY CTOTOBOTO 3aJIEXKNTD Bl hopmn Kopererutony. 3a temieparypn 36epiranmst 1+1 °C Brparn Mmacu
KOPEHEeIIO/iB I IinApnaHoi hopmu ctanosisaTsb 5,1 %, okpyrioi hopmu — 5,4 %. Buxin roBapHoi npoaykiiii koamuBaetbest B 74,2 10 82,9 %
y ribpuna Kapunon Fy, y 3emo Fy okpyrmoi hopmu 73,3-80,5 % 3ammesxHo Bix TemmepaTypu 36epiranHs.

Crioci6 06pobieHHst KOpeHeIIoiB GypsiKy CTOIOBOTO mepel 36epiraHHsaM GiompenapaTaMu 103B0Jsi€ BukopructoBysaru Ditocnopun ta
Tamaip a1 micasg36upatbHOi 06pOOKM 0BOUEBOI CUPOBUHM. Y PO3po0Ili HOBUX, HU3bKOBUTPATHNX, €KOJOTIYHO YUCTHX i JOCTYITHNX TEXHOJIO-
Tiil 11e € BaXKJIUBUM TTPUTOMOM.

Kimouogi cioBa: Gypsik crosoBuii, 36epirants, Giornpenapari, 30€pekeHiCTh, KOMIIOHEHTH XIMIYHOTO CKJIaLy, YPaskeHHsT MIKPOOPTaHi3MaMu.
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PO3POBKA TEMIIEPATYPHOTO PESKIIMY 3BEPITAHHSI 3AMOPOSKEHUX IIJIO/IB YOPHOT
CMOPO/IVHH (c. 33-40)

H. M. Ocokina, K. B. Kocrenpka, O. II. Tepacumuyk, I'. B. Tkauenko, I. I. Iloagnpsitos, JI. M. Ilysik, H. O. @anenmum, I. M. Bo6en,
K. O. Benincbka

ITporiec JIbOOYTBOPEHHST OTLIOAHS YOPHOI CMOPOAMHH 3aJI€KUTh BiJl IOMOJIOTIYHOTO COPTY, CTYIEHSI CTHIJIOCTI TIO/Y, CITOCO0y 3aMOpo-
JKYBaHHS.

ITix yac TOBINIBHOTO Ta MIBUIKOTO 3aMOPOKYBAHHS YOPHOI CMOPOANHY BUJIIJIEHO YOTHPH JIialla30HU TeMIIepaTyp OXOJI0/KEeHH TIJI0/LiB:

1) Bit TeMIiepaTypu M0y 10 TeMIIEPaTyPH 1HiiaIi1 JIbOI0Y TBOPEHHST;

2) Bix Temmepatypu ¢hponTy (iHimiarii) 15010y TBOPEHHS 10 MAKCHMAIbHO HU3bKOI TEMIIEPATyPH Me30KapIIiio TIOMY;

3) BiZi MaKCHMaJIbHO HU3BKOI TeMIepaTypyu Me30KapIIilo 10 MaKCUMaJIbHO HU3bKOI TeMIlepaTypy eH/IOKapIIiIo III0/Y;

4) Bil MAKCIMAJIBHO HI3BKOI TeMIIEPATyPH €HIOKAPIIIO 10 TEMIICPATYPH JOMOPOKYBAHHS IIOLY.

[IBuke 3aMoposkyBaHHst HOPCYE OXOTOIKEHHST, 3aMOPOKYBAHHS Ta IOMOPOsKYBatHs i3 37 XB. (10BiIbHE) 10 5,6 XB. BHACIIIOK 3HIKEH-
HS yABIYi TeMmepaTypH iHimianii 16010y TBOpeHHs, 30iabIneHHs B 1,3 pasu mBuAKOCTI BiAOOPY Teria Ta mi[BUIEHHST TEMIIEPATYPH I0MOPO-
sKyBanus i3 —22...—24 °C (mosinbue) o —20,8 °C.

HaykoBo 00rpyHTOBaHO, 110 TEMIIEPATYPH TOMOPOKYBAHHSI ILIOAIB ICTOTHO 3MIiHIOIOTH 3arajibHO icHYIO4I pekoMenaitii (He Buiie —18 °C)
1I0/10 YMOB 36epiraHHs KOHKPETHO IJIO/IB YOPHOI CMOPOAMHU: 3a IMBUAKOI0 3aMOposKyBatHst He Buiie —21 °C, 3a nmoBisibHoro — e suiie —24 °C.

DopmyBaHHS BAACTUBOCTEI YOPHOI CMOPOIMHY BiZIGYBAETHCS MIPOTSTOM TIEPiOLy BETeTallii 3a PI3HUX arpoOKJIMAaTHIHUX YMOB i TIO3Ha-
Ya€eThCs Ha MapaMeTpax MOKa3HUKIB JIbO0YTBOPEHHS.

ToBapHUii CTaH, SIKICHI if OPraHOJIENTUYHI TOKA3HUKU TLJIOZIB YOPHOI CMOPOJIMHU 3aJIEKATh Bijl CIOCOOY 3aMOPOKYBaHHs. BCTaHOBIEHO
TiepeBary MIBU/IKOTO 3aMOPOKYBaHHS TIJIOZiB YOPHOI CMOPOJMHY ILJTIO/IiB B MIBUAKOMOPO3IJIbHIH KaMepi 3 IIPIMYCOBOIO ITNPKYJISIIIEIO TTOBITPsT
mBuzkictio 1,5-2,5 m/c 3a remneparypu —30...—32 °C y HOpiBHsIHHI 3 MOBIJIBHUM 3aMOPOKYBAHHSIM B MOPO3WJILHUX KaMepax 3a TeMIepaTy-
pu —20...-22 °C.

KmoyoBi cioBa: 111011 YOPHOI CMOPO/IMHH, TIOMOJIOTIYHUIL COPT, CTYIiHb CTUIVIOCTI, OXOJIO/KEHHS IJIO/IiB, 3aMOPOKYBaHH: HOBIJIbHE,
3aMOPOJKYBAHHSI [IBHUIKE, TEMITEPATypa 30epiraHust, KOPOTKOCTPOKOBE 30epiraHHsl, IbOAOYTBOPEHHSI, SIKICTh TUIO/B.
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PO3POBJIEHHA OPTAHIYHOTO ITEYUBA 3 IIOJIITIINEHNMHA CIIOKUBHUMHU BJIACTUBOCTAMU 3
BUKOPUCTAHHAM HIIXOAIB YIIPABJIIHHA BE3IIEYHICTIO (c. 41-49)

A. C. Tkauenko, JI. M. 'y6a, 0. O. Bacoga, O. O. Topsiuosa, 1. B. Cupoxman

3 METOI0 MOIIIEeHHsT MIHEPATBHOTO, BITAMIHHOTO CKJIa/ly Ta XapuoBOi IIIHHOCTI GOPOITHHIX KOHAUTEPCHKUX BUPOOIB CTBOPEHO HOBI pe-
LENnTypH TledrnBa 3 opratiunoi cuposunu «Diopi» Ta «Kaner». Y penentypax 060X BUpoGiB BUKOPUCTAHO IIOBHICTIO Opraniuy cuposuy. /[o
CKJIaTy eUnBa yBIlILIm: GOPONTHO CIIENBTOBE, KyKyPY/I3saHE, IyKOP KOKOCOBHH, MACJIO BEPIIKOBE, MOJIOKO CyXe KOKOCOBE, 0J1isl 00/INNX0Ba,
0JIis1 KOHOILIsTHA, OPOIIOK MeJticH, siins. OpraHojienTuyHa oliHKa nednBa silicHioBaiacs 3a po3pobiieHoio apTopamu 50-6a0BOI0 MIKAJIOT0.
Po3pobuieni 3pasku HaGpaii BUCOKY KiJIbKICTh OatiB 3a aerycraiiiiny ouinky: «Dmopi» (48,12) ta «JKaner» (49,25). BMiCT JKUPY 3MEHIITHBCS
y 060x 3paskax. Y 3pasky «Duopi» na 0,9 /100 1, a y 3pasky «Kaner» — na 1,3 1/100 r. Y 3paskax 3pic BMicT nporeinis, 0co6IMBO y MeYnBi
«@mopi» — Ha 2,3 r/100 r. HaliMeHII010 eHepPreTHYHOIO IIHHICTIO BiPi3HABCs 3pasok neunBa «Kaners — 380,50 kkan/100 r. Obumsa pospo-
6JIeHUX 3pa3Ka BiZPI3HAIICS HU3LKUM BMICTOM PTYTi, KaZMito Ta MUIT'AKY . Y PO3pOGIEHOMY MeurBi 3pic BMICT yCiX MiHEpaIbHIX eJIEMEHTIB
okpiMm Harpito. Bmict kasito 36iibmuscs y neunsi «Daopi» y 2,34 pasu, y neunsi «Kaner» y 2,29 pasu. Bmict Kambiiito y neunsi «Daopi»
36imbBes y 3,13 pasu, y neunsi «;Kaner» y 3,64 pasu. [ToMiTHUM € 301/IBIIEHHSIM BMICTY MapraHifio y 000X 3pa3kax. 3aB/IsIKH CIIOKUBAHHIO
PO3POBIIEHOTO MEUNBA OPTaHIYHOTO MOKHA 301IBIIUTU PIBEHD 3a/0BOJIEHHs TTOTPeO OPraHi3My JIIOAWHU y MAKpPO- Ta MIKpOeJIeMeHTaX. 3a
PaxyHOK BHKOPHCTAaHHs MeTOAY lcikaBM BAAIOCS BH3HAYNTH OCHOBHI (haKTOPH, MO BIUIMBAOTH Ha Ge3meunicTs meunBa. CkirazeHo GJI0K-



cXeMy BUPOOHUIITBA IeYMBa Ta BUSHAUCHI KOHTPOJIbHI KPUTHYHI TOYKNU. [0 HUX HAJIEKUTH BXIJHUH KOHTPOJIb CUPOBMHM, TepMiuHa 06poOKa.
Orpumari faii MOKYTh BUKOPHCTOBYBATHCS TiITPUEMCTBAMU KOHIUTEPCHKOI TATy31 IS PO3MIUPEHHS ACOPTUMEHTY OPraHiqHol MPOAYKIIii.

Ka040Bi ci10Ba: 11eunBo OpraHiuHe, OpraHiuHa CUPOBUHA, OOPOIIHSAHI KOHAUTEPChKI BUPOOU, MiHEPATbHUIT CKJIa/, BITAMIHHUI CKJIa/,
HACCP-mnan.
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OIITUMISAIIA CUCTEMH KOHTPOJIIO BE3IIEKU HACCP BUPOBHUIITBA KOJIATEHOBOI'O I'TIPOJII3ATY
IIJIAXOM BIIPOBAKEHHSA MOJIEJII FMEA (c. 50-60)

Assemay Kazhymurat, Raushangul Uazhanova, Dinara Tlevlessova, Nurshash Zhexenbay, Ulbala Tungyshbaeva, Saverio Mannino

Jlane IOCITiDKEeHHS TIPOBOIMJIOCS 3 METOI0 BU3HAYEHHST BIUIMBY KOHTPOJIO 3a cucteMoio HACCP Ha 3abe3nedentst Ge3lekn KiHIEBOI
NPOYKILiT BUPOOGHUIITBA KOJIAreHOBOTO Tigpoizary. O6’eKToM JOC/IiZKeHHI BUKOPUCTaHa KIHChKa CII0JyYHa TKaHWHA. 3a JOIIOMOT0I0 MOZIe
FMEA, BctanoBiienoi TpuakTopHoio oninkoio npioputertnoro unciaa pusuky (RPN), Buasmeni kputnuni kourposbhi toukn (KKT) B npo-
ecax: riiposiiay, iHakTusailii (hepMeHTHOrO TIpernapary, cyurinus i 3depiranis. 3a gpoma KKT BusHnaueni 3axou AJist TIOCTIHHOTO KOHTPOJIIO 3
po3pobkoro kputnuaux Mesk. JIms KKT Ne 1 HaBeeHO po3paxyHOK TIPOIeCiB ONTUMATBHOT (hepMeHTallii 3a I0TIOMOTOI0 MaTEMaTUIHOT MOJEJ]
npu rigposisi cuposunn. OnruMasbHUMU 3HadeHHsAMU Gepmenty Heiirpasa, 1o 3abe3nedyioTh MAaKCUMyM BMICTY BOAOPO3YMHHUX OiLJIKIB
55,0 mr/cv?, Betanosseni: T=37 °C, nosysanns 5 Ila/r, t=210 xs.

Jlnst KKT Ne 2 i yHUKHEHHsT leHaTypattii 6iika 1mij yac rizposiizy 6ysa po3pobiieHa KpUTHYHA MesKa 3a I0TIOMOT0I0 BU3HAYEHHS TOUKU
TEIJIOBOI IHAKTUBALLI] i TeMIIepaTypHOro ONTHMYMY. AHAJII3H eKCIIePUMEHTY HOKa3yIoTh, 1110 iHakTuBais ¢hepmenty Heilitpasa, 1o oriHoeTs-
cst 3a intencuBnicTio HakotmuyeHuss M TA, sixuit mae 20 % npu 60 °C, nocsirae toukn imakrusarii Ha 11 xBusiHi.

B pesysibrati 10CiIKEHHS TAKOK BU3HAYCHO BILIUB (DEPMEHTHUX MPEIAPATiB Ha OKA3HUKY OE3IIEKH KOJAreHOBOTO TipoJi3aty. Pesyib-
Tar MiATBEP/UKYE, o hepMeHTHUI TTpenapat HeliTpasa BIVIMHYB MO3UTUBHO Ha BCI MOKa3HUKU Ge3TeKu B MOPIiBHAHHI 3 (hepmertom Tpur-
cuH. ONTUMATBHIMHE TIAPAMETPAMU 3HIKEHHS MIKPOOIOJIOTIUHIX TIOKA3HUKIB, ECTHUIH/IIB, aHTHOIOTHKA | TOKCUYHUX METAJIB, BBAKAIOTHC:
T=40 °C tpusasicts 210 xBusmn, 1o3yBanns hepmenty Hefirpasa 5 ox/Ila.

Ortpumani pe3ysbraT MOKYTb OYTH BUKOPHCTaHi MPU BUPOOHUIITBI KOJAT€HOBOTO TiAPOJIi3aTy [Jisi OLIbII IETANBHOTO 3a0e3MmedeHHs
SIKOCTI Ta Ge31eKn KiHIEeBOT MPOYKILii.

KumouoBi caoBa: Gesneka kosarenosoro rigpoaizary, HACCP, KKT, kpurnuna meska, FMEA, hepmentaTusauii rigpois.
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BJIOCKOHAJIEHHA TEXHOJIOTTi IIICOYHOTI'O BUMTEYEHOTO HAIIBAPABPUKATY HA OCHOBI MOIEJIbHIAX
OYHKIIOHAJIBHUX KOMITO3HUIIIIA (c. 68-67)

K. B. Cimio, A. B. Co6ko, JI. K. Kapneuko, T. B. Tagpum

JloCJIiIsKEeHO BIIMB KOHIIEHTPATy CUPOBATKOBUX OiJIKIB, oTpuManux muisixoM yiasrpadiasrpaiiii (KCB-Y®), mikponizosanoro 6opourta
3 3epro npoayktis ECO (BiBcstHOTO, 60pOIIHA 13 3aPOKIB MMIIEHNIN ) Ta KIITKOBUHYN HaciHHs amapanTy (KHA) Ha mporiecu cTpyKTypOyTBO-
peHtst mcoyHoro Ticta. Busnaueni mokasHukn SKOCTi TOTOBOT HOPOIIHOI KOHANTEPCHKOT MPOAYKILIT 3 TCOYHOTO TicTa Ha OCHOBI MOJAENBHUX
dynxuionambaux komnosuiiii (MDOK).

Beranosieno, mo BBeentst y Mozenbti dynkiionansii kommosuilii KHA ta KCB-Y® npussojie 10 3pocTaHtst e1acTHYHOCTI TOCTi/T-
HUX 3Pa3KiB Ta HiIBUIEHHS CTIHKOCTI TicTa 0 MEXaHIYHOIO BILIUBY. Haii6inbur 6/M3bKUME 32 B'A3KO-IIACTUYHUMU XapaKTePUCTUKAMU
JI0 KOHTPOJIIO TIHIEHUYHOTO TicTa € 3pa3ok i3 crissignomentam 96,2:2,0:1,8 sisesioro 6oponina ECO:KHA:KCB-Y®. [laist micounoro Ticta
crissigHoments 77,00:1,8:2,2 sapoaku miienuii ECO :KHA:KCB-YD € onrruMajibHUM.

TIpu Bukopucranui kommosutii y criBsignomenni 77,00:1,8:2,2 i3 3apoaxamu mmienuti ECO:KHA:KCB-Y® axresiiine Hanpy:keHHst
TICTOBUX Mac 3MEHIIMJIACHh y 2,2 pa3u MOPiBHIHO 3 KoHTposeM. [l 3paska 3 Bukopuctanusam 3apoakis nirenuiii ECO azresiiine namnpy-
JKEHHsI TICTOBUX Mac 3MeHIniach y 1,7 pasu MOPIBHSHO 3 KOHTPOJIEM. 3BS30K BIOCKOHAJIEHOTO ICOYHOTO TiCTa 3 BIBCSHOrO OOPOIIHA
ECO:KHA:KCB-Y® y crissignomenni 96,2:2,2:1,6 3 noepxHero (crajib) € HaiiMEHIITIM.

Poscumuacticts micounoro Hamibabpukary npu BHecenni MOK sausmmacs Ha 3.5 %. [ToKasHUK HAMOUYBAHOCTI HABIAKW 30iTbITy-
Bapcst 11pu 36ibienni KCB-Y® ta KHA, 1110 NOSCHIOETHCSA 3HAYHUM BMICTOM OLIKOBUX PEYOBUH Ta XapYOBHUX BOJOKOH, SIKi MAIOTh BUIILY
BOJIOTIOTTIMHATBHY 31aTHiCTh. Jocimpkenns BBy MMOK Ha 1poriecut cTpyKTypOyTBOPEHHST MICOYHOTO TiCTa JIa€ 3MOTY CYTTEBOTO B/IOCKO-
HaJIeHHS KOHANTEPCHKOT MPOAYKILT 111010 (hYHKITIOHAIBHO-TEXHOJOTTUHUX BIACTHBOCTEN Ta XapyoBoi i 610J0TUHOT IIIHHOCTI.

Kouosi ciosa: micounnii Hanishabpukat, MoziesbHa HYHKIIOHATIBHA KOMITO3UILS, BIOCKOHAIEHA TEXHOJIOTIsT, (DYHKIIIOHATBHO-TEXHO-
JIOTIYHi BIACTUBOCTI.



