BocrouHo-EBponenckui % CxipHo-EBponeHcbkuid
XYPHAN XYPHAN
nepefoBbiX TEXHONOTHH nepefoBUX TEXHONOTIH

» Technology and equipment of food production

1/11(97) 2019
Content

TECHNOLOGY AND EQUIPMENT OF FOOD PRODUCTION

6

17

23

34

42

52

60

71

Substantiation of the technology for fermented sour-milk desserts with bifidogenic properties
A. Solomon, M. Bondar, A. Dyakonova

Development of the plant for low-temperature treatment of meat products using IR-radiation
A. Zahorulko, A. Zagorulko, M. Yancheva, M. Serik, S. Sabadash, M. Savchenko-Pererva

Determining the influence of the composition of milk from cows of different breeds on quality indicators

for the dutch-type cheese
Y. Nazarenko, V. Ladyka, V. Opara, Y. Pavlenko

Preservation of parsnip root vegetable depending on the degree of ripeness, varietal features, and storage
techniques
L. Pusik, V. Pusik, N. Lyubymova, V. Bondarenko, A. Rozhkov, O. Sergienko, S. Denisenko, L. Kononenko

Studying the possibility of using enzymes, lecithin, and albumen in the technology of gluten-free bread
V. Dotsenko, I. Medvid, O. Shydlovska, T. Ishchenko

Effect of the cryopowder "Beet" on quality indicators of new curd desserts
Y. Hachak, N. Slyvka, B. Gutyj, J. Vavrysevych, A. Sobolev, |. Bushueva, T. Samura, O. Paladiychuk, L. Savchuk,
A. Pikhtirova

Development of formulations for sponge cakes made from organic raw materials using the principles of

a food products safety management system
A. Tkachenko, I. Syrokhman, T. Lozova, N. Ofilenko, E. Goryachova, Y. Hmelnitska, |. Shurduk

Abstragct&References



ronoBHUU PEAAKTOP

AbomiH iMutpo OnekcaHapoBUY
1. T. 1., 1pohecop HartionasbHoro texHiyHoro yHiBepcuteTy «XapKiBCbKUIA IO TEXHIYHUI THCTUTY TS,
mupextop 111 «Texnonoriuamii Llentps», Xapkis (Ykpaina)

TepsiaH BaraH flkoBuu
1. T. 1., npodecop Yuisepcutery lOBsickiosst (Dinssizist)

PEAAKLIIMAHA KOJIETISA
BUPOBHUYO-TEXHOJIOTIYHI CUCTEMU

Awrejcewicz Jan, Professor of Lodz University of Technology, Lodz (Poland); Korzhyk Volodymyr, Doctor of Technical
Sciences, Chinese-Ukrainian E. O. Paton Welding Institute (CUPWT), Guangzhou (China); Marcin Kaminski, Professor of Lodz
University of Technology, Lodz (Poland); Shen Houfa, Professor of Tsinghua University, Beijing (China); Ulusoy Ugur, Professor
of Cumhuriyet Universitesi, Sivas (Turkey); 3aripusk M. B., a. T. H., 1pod., KpeMeHuylbKUil HallioHAIbHUIT YHIBEPCUTET iIMEH]
Muxaiina Octporpacbroro, Kpemenuyk (Ykpaina); 3anora B. O., /1. T. 1., npod., Cymcbkuii repsxaBumii yaiepeuret, Cymu (Yrpaina);
Kinapauyk M. B., 1. 1. 1., npod., HanionasnpHuit aBianiiinuii ynisepcurer, Kuis (Ykpaina)

IHOOPMALLIAHI TEXHONOTII. CHCTEMU YNPABJIIHHA B MTPOMUC/IOBOCTI

Cardoso Jorge, Professor of University of Coimbra, Faculty of Science and Technology, Coimbra (Portugal); lyengar Sitharama
Sitharama, Professor of Florida International University, Miami, (USA); Jakab Frantisek, Associate Professor of Technical
University of Kosice, Department of Computers and Informatics, Kosice (Slovak Republic); Omelayenko Borys, PhD, Senior
Software Engineer at Elsevier Amsterdam Area, Amsterdam (Netherlands); Terziyan Vagan, Professor of University of Jyvaskyla,
Department of Mathematical Information Technology, Jyvaskyla (Finland); Wrycza Stanislaw, Professor of Uniwersytet
Gdanski, Gdansk (Poland); XKontkesuu I'. M., x. 1. 1., npod., Xapkiscbkuii narjionanbuuii yuisepeurer imeni B. H. Kapasiuna, Xap-
kiB (Ykpaina); JlaxHo B. A., 1. T. 1., ipod., €Bporeiichkuii yHiBepcureT, Kuis (Ykpaina); Jiuteuu B. B., 1. 1. 1., npocd., Hartionanpuuit
yHiBepcureT «J/IbBiBCcbKa nositextikay, JIbiB (Ykpaina); Ocranoe C. E., 1. ¢.-M. 1., npod., YepniBelbkuii HallioHaJbHUI YHIBEPCH-
ter imeni IOpist Mexprosuya, Yepnisii (Yipaina); Menewmnwnn A. M., 1. 1. 1., npod., Hanionanpuuii ynisepcuret «JIbBiBCcbKa 0TI
texnikay, JIbBiB (Ykpaina); Tecniok B. M., 1. T. 1., npod., Hamionanpnnii yuisepcuter «JIbBiBcbKa mositexuikay, JIbBiB (Ykpaina)

MPOLIECH YNPABJIIHHA

Rab Nawaz Lodhi, PhD, COMSATS Institute of Information Technology Sahiwal Campus (Pakistan); Byteko T. B., z1. 1. H., ipod.,
YkpaincbKuil epskaBHUI YHIBEPCUTET 3a/Ii3HUYHOrO TpaHcIopTy, Xapkis (Ykpaina); loryHcbkui B. ., 1. T. 1., upod., Oznecbrui
HaI[lOHAJIbHWIT TToJTiTexHiuHNit yHiBepcureT, Oneca (Yipaina); [ibomin [. O., 1. T. H., npocd., HarionanpHmi TeXHIYHMIT YHIBEPCUTET
«XapkiBchbkuil nosmitexuivnuii inctuty Ty, gupekrop 1T «Texnonoriunmii entp», Xapkis (Ykpaina); Mamnin C. B., 1. 1. 1., npod.,
JlHinmponeTpoBChKUIT HAIIOHATBHUI YHIBEPCUTET 3ai3HMYHOTO TpaHcropty, luinpo (Ykpaina); NManuenko C. B., 1. T. H., mpod.,
Ykpaincbkuil fepskaBHUI YHIBEPCUTET 3a/i3HUYHOrO TpaHcnopty, XapkiB (Ykpaina); lMpoxopueHko A. B., 1. 1. 1., mpod., YKpain-
CBKUI IepKaBHMIA YHIBEPCUTET 3aTi3HIYHOTO TPAHCIOPTY, Xapkis (Ykpaina); Cipa O. B., 1. 1. 1., ipod., HantionansHuit TexHianmit
yHiBepcuTeT «XapKiBCbKUI O TeXHIYHUIT IHCTUTYT», XapkiB (Ykpaina)

MATEMATUKA TA KIBEPHETUKA - MPUKNAAHI ACNEKTHU

Ahmad lzhar, Associate Professor of King Fahd University of Petroleum and Minerals, Department of Mathematics and
Statistics, Dhahran (Saudi Arabia); Hari Mohan Srivastava, Professor University of Victoria, Department of Mathematics and
Statistics, Victoria (Canada); Kanellopoulos Dimitris, PhD, University of Patras, Patra (Greece); Trujillo Juan J., Professor of
Universidad de la Laguna, Faculty of Mathematics, San Cristobal de La Laguna (Spain); Weber Gerhard Wilhelm, Professor of
Middle East Technical University, Institute of Applied Mathematics, Ankara (Turkey); Atramaniok I. ., a. . 1., npod., Muxko-
JlaiBChbKUiT HalliOHANbHUI arpapHuii yaisepcurer, Mukosais (Ykpaina); Kongparenko 10. I., 1. 1. H., npod., HopHomopcbkuit
HalioHa bHUH yHiBepcuTeT iMeHi [Terpa Moruiau, Mukosais (Ykpaina); Pomanosa T. €., 1. 1. 1., 1pod., [HcTHTYT TpobIeM Ma-
muHoOyAyBanus iM. A. M. Iligropuoro HAH Ykpainu, Xapkis (Ykpaina); Casanesuu B. €., 1. T. H., ipo., [lepkaBHe KoCcMivHe
arenTcTBO YKpainu, Kuis (Ykpaina)

MNPUKNALOHA ®I3UKA

Bobitski Yaroslav, Professor of University of Rzeszow, Department of mechatronics, Rzeszow (Poland); Machado Jose Antonio Tenreiro,
Professor of Polytechnic of Porto, Institute of Engineering, Department of Electrical Engineering (Portugal); Magafas Lykourgos,
Professor of Eastern Macedonia & Thrace Institute of Technology, Greece; Nerukh Dmitry, Senior Lecturer Aston University,
Birmingham (United Kingdom); Pavlenko Anatoliy, Professor of Kielce University of Technology, Department of Building Physics
and Renewable Energy Kielce (Poland); Boek P. B., 1. ¢.-M. H., ipod., XapkiBchkuii HattioHanbHuil yHisepcurer imeni B. H. Kapas-
ina, Xapkis (Ykpaina); Fnamasgin O. B., k. d.-M. H., crapummii HaykoBuil criiBpo6iTHuk, HarioHaabHuii HayKoBHi 1ieHTp «XapKiBChb-
Kuil (isuko-rexHiuynmii iHcTUTYT>, XapkiB (Ykpaina); Fpuwanoe M. L., 1. d.-M. H., mpod., YkpaiHCbKUil fepKaBHUI YHIBEPCUTET
3aTI3HUYHOTO TpaHcnopty, XapkiB (Ykpaina); Xenesuun B. M., 1. 1. 1., npod., Onecbka HaIlioHaabHa aKajeMis XapyOBUX TEXHO-
soriif, Opeca (Ykpaina); Inbuyk . A., 0. d.-m. H., ipod., Harionanbumii yHiBepcureT «JIbBiBchKa mositexHikas, JIbBiB (Ykpaina);
Map'anuyk M. A1, 1. d.-m. 1., ipodh., Yepniserpkuii narionansinii yrisepeuret im. 0. Dexprosnua, Yepnisii (Yrpaina); Macnos B. I1.,
1. T. H., mpod., Hamionanpauii TexHivHuil yHiBepcuteT Ykpainu «KuiBcbkuil nmositexuivauii iHctutyT iMeni Iropst CikopcbKoro»,
Kuis (Ykpaina); Crapikos B. B., k. ¢.-M. gonent, Harionanbuuit TexHiyHUN YHIBEPCUTET « XaPKiBCbKUI MO TEXHIYHUN iHCTUTY TS,
XapkiB (Ykpaina); TkaueHko B. I, 1. d-Mm. 1., npod., XapkiBcbkuii HartionanbHuil yaisepcutet iMeni B. H. Kapasina, Xapkis (Ykpai-
na); Lisk B. P., . 7. 1., 1pod., JIbBiBCbKMIl HalliOHAJIbHUIA yHIBEPCUTET BeTepUHAPHOT Meauinu Ta 6iotexnooriii imeni C. 3. Tku-
1bkoro, JIbBiB (Ykpaina)



TEXHOJIOTIT OPITAHIYHUX TA HEOPTAHIYHUX PEYOBUH

Martins Luisa, Associate Professor of Universidade de Lisboa, Lisbon (Portugal); Arvaidas Galdikas, Professor Kaunas University of
Technology, Department of Physics, Kaunas (Lithuania); Carda Juan B., Professor of Universidad Jaume I, Department of Inorganic
Chemistry, Castellon de la Plana (Spain); Gerasimchuk Nikolay, Professor of Missouri State University, Springfield (United States);
Rotaru Andrei, Professor of University of Craiova (Craiova); Sprynskyy Myroslav, Nicolaus Copernicus University in Torun, Department
of Environmental Chemistry and Bioanalytics, Torun (Poland); Zeng Liang, Tianjin University, Tianjin (China); Bapcykos B. 3., 1. x. H.,
npod., KniBcpknit HarioHaapHNil yHiBepenTeT TeXHOIIOTIH Ta ansaiiny, Kuis (Ykpaina); Baxyna f. I., 1. 1. 1., npod., Hamionanpuuit yHisep-
cutet «JIpBiBChKa nosiTexHikay, JIpBiB (Ykpanna); [lopoweHko A. O., 1. X. 1., 1pocd., XapkiBcbKnil HalioHaabHN yHiBepcnTeT iMeni B. H.
Kapasina, Xapkis (Ykpaina); Kanyctin O. €., 1. x. 1., npod., [IpuazoBcbknii nep:xkaBuuii Texuivnnit yaisepcuter, Mapiymosus (Ykpaina);
Konocoe O. €., a. 1. 1., Hanionaspuuit Texuiunmii yuisepcuter Ykpainn «KuiBcbkuii mositexuiunuii incturyt imeni Iropst Cikopebko-
ro», Kuie (Ykpaina); Kpusenko 1. B, z1. 1. 1., npod., Kuiscbkuii Haionanpauii yaisepenter GyaiBHunTsa i apxitekrypu, Kuis (Ykpaina);
Mnasau B. M., 1. 1. 1., npod., KniBchkuil HarioHaapbHnil yHiBepcuTeT TexHosoriit ta ausaitny, Kuis (Ykpaina); Powans O. [, 1. x. H,,
XapkiBcebkuit HarioHasnpHuil yHiBepeuTeT imeni B. H. Kapasina, Xapkis (Ykpaina); Cyxuin K. M., 1. 1. 1., npod., Ykpaincekuii gep:xaBHuMit
xiMmiko-TexHosoriyHmit yHiBepeuret, /luinpo (Ykpaina); Yymak B. J1., 1. x. H., npod., Harionansunit aBiamniitanii yaisepcuret, Kuis (Ykpaina)

NPUKNALHA MEXAHIKA

Aifantis Elias, Aristotle University of Thessaloniki, Thessaloniki (Greece); Andrianov Igor, Professor of RWTH Aachen University,
Department of General Mechanics, Aachen (Germany); Lewis Roland W., Swansea University, Swansea (United Kingdom);
Sapountzakis Evangelos, National Technical University of Athens, Athens (Greece); Tornabene Francesco, University of Bologna, Bologna
(Ttaly); Uchino Kenji, Pennsylvania State University, University Park (USA); Visser, Frank C., Flowserve, Etten-Leur (Netherlands);
Agpamos K. B., 1. T. H,, ipod., TnctutyT npobaem mMammHoOymysatsst iv. A. M. ITigroproro HarionambHoi akagemil Hayk Yipainu, Xapkis (Ykpai-
Ha); ActaHin B. B., 1. 1. H., npod., Hationasnpuuit asianiitnnit ynisepcuter, Kuis (Ykpaina); Axyngos B. M., 1. d.-m. 1., npodecop, Hario-
HaJIbHAa MeTasypriiiHa akajemis Yipainu, [ninpo (Ykpaina); Jleresa B. I1., 1. 1. 1., npod., Hamionansuuii texuiunmii ynisepcnrter Ykpai-
Hu "KuiBcbkuit nositexniunmii inctutyT iMeni Iropst Cikopeskoro”, Kuis (Ykpaina); Jibsos TI'. I, x. 1. 1, npod., Harjionansumii Texuiu-
Huil yHiBepcuTeT «XapKiBebKuil nostitexHiunuii iHctutyT», XapkiB (Ykpaina); Mykau I. f., x. 1. 1., npod., Harionanpuuii yHiBepcurer
«JIbBiBChKA TOIIITEXHIKA>, JIBBIB (YKpaina); Pomyanbgosuu C. I, 1. 1. 1., npod., Harionanpuuit asianiitanit yaisepcurer, Kuis (Yipaina);
®inimonixin I'. B., 1. T. 1., 1poc., LenrpasbHOyKpaiHCHKIN HaliOHAIBHII TexHiunuil yHiBepeutet, Kpormsuuipkuii (Ykpaina); @omuuos . O.,
1. T. 1, npod., Harionanpanit acpoxocmiunmii yrisepenter iMm. M. €. Kykoscbkoro "Xapkisebkuit aBiariitnuii incturyt”, Xapkis (Ykpaina);
Apowesuy M. I, 1. T. 1., 1pod., JIyibkuit HartioHaabHMIT TexHiYHMI yHiBepeuTet, JIynbk (Ykpaina)

EHEPTO3BEPITAIOYI TEXHOJION T TA OBJIAAHAHHSA

Acaroglu Mustafa, Selcuk Universitesi, Konya (Turkey); Besagni Giorgio, Ricerca sul Sistema Energetico, Milan (Italy); Calise Francesco,
Universita degli Studi di Napoli Federico II, Naples (Italy); Guerrero Josep M., Aalborg Universitet, Aalborg (Denmark); Li Haiwen, Kyushu
University, Fukuoka (Japan); Ma Zhenjun, University of Wollongong, Wollongong (Australia); Morosuk Tatiana, Technical University of Berlin,
Berlin (Germany); Popescu Mihaela, University of CraiovaCraiova (Romania); Santamouris Mattheos, University of New South Wales,
Sydney (Australia); Sutikno Tole, Professor of Universitas Ahmad Dahlan, Department of Electrical Engineering, Yogyakarta (Indonesia);
AspameHko A. O., 1. T. 1., ipod., [ncrutyT Texuiunoi Ternodisuku Hamionansnoi Axagemii Hayk Yrpainu, Kuis (Ykpaina); Epoxos B. 0.,
1. T. H., ipod., Harfionansuuii yaiBepcurer “JIbBiBchka nositexuika”, JIpsiB (Ykpaina); Jllo6apcbkuit b. ., 1. 1. H., pod., HattionanbHuii tex-
HiuHuit yHiBepcuter «XapKiBebKuii mositexuivnuil incturyt», Xapkis (Ykpaina); Pycavos A. B., a. T. 1., ipod., IHcTuTyT npobiaem Mamiu-
HoOyaysanust im. A. M. Iligroproro HarionanbHol akagemii Hayk Ykpainu, Xapkis (Vkpaina); Tepewenko T. O., 1. T. H., ipod., HarfionanbHuit
TexHiuHMIT yHiBepeuTeT Yipainn «KuiBcbkuil nositexuiunmii iHeruryt», Kuis (Ykpaina); @ianko H. M., 1. 1. 1., ipod., Incruryr Texuiunoi
Tennodizuku Harionanbroi Akagemii Hayk Ykpainu, Kuis (Ykpaina)

IHOGOPMALIIMHO-KEPYIOUI CUCTEMMU

Sattarova Ulkar Eldar, Associate Professor Azerbaijan University of Architecture and Construction, Department of Information
technologies and systems, Baku (Azerbaijan); Starovoitov Valery, Professor, Doctor of sciences, United Institute of Informatics Problems,
National Academy of Sciences of Belarus, Minsk (Belarus); Bespyk B. M., z. T. 1., ipo¢., XapKiBcbKuil HalliOHANIBLHUI YHIBEPCUTET Paio-
enexTponiky, XapkiB (Ykpaina); Benwuko O. M., 1. 1. 1., mpodecop, [lepxkasue mianpuemctso "Ykpmerprectcranaapt’, Kuis (Ykpaina);
Ypuscbkui J1. O., x. T. 1., npod., Hamionanpuuit Texnivamii yaiBepcuter Yrpainu "KuiBcbkuii nositexuivauii inctutyT imeni Iropst Cikop-
cokoro”, Kuis (Ykpaina); Wep6akosa I'. 0., a. . 1., noent, Omxecbkuil HalioHanbHuil mosiTexuivnmii yuisepeurer, Oneca (Ykpaina);
Aukis B. B., 1. T. 1., nonent, TepHoninbebkuii HaioHaIbHUI eKOHOMIUHUI yHiBepcuTeT, Tepromiab (Ykpaina)

EKONOria

Kisi Ozgur, Ilia State University, Tbilisi (Georgia); Makarynskyy Oleg, Australian Institute of Marine Science (Australia); Scholz Miklas,
Lunds Universitet, Lund (Sweden); Boituenko C. B., x. 1. 1., npod., Harionansumii asiamiiinmii yuisepcurer, Kuis (Ykpaina); Fomens M. 1.,
1. T. H., ipod., Hamionamsnuii Texaiuamii ynisepcuteT Ykpainu « KuiBebkmii momitexaiuamii inctutyT imeni [ropst Cikopebkoros, Kuis (Yikpai-
na); Pemes H. C., 1. 1. 1., Hartiomampnmii Texuiuamii yaisepcuteT Ykpainn « Kuiscpkwit mostitexaiunnii inctutyt imeni Iropst Cikopebkoroy», Kuis
(Ykpaina); Leeguukosa l. O., 1. T. 0., tpod., KuiBchbkwii HartionasbHI yHiBepCUTET TeXHOJIOTIH Ta ausaitny, Kuis (Ykpaina)

TEXHOJIOTIT TA OBJIAAHAHHA XAPYOBUX BUPOBHULTB

Adegoke Gabriel, Professor of University of Ibadan, Department of Food Technology, Ibadan (Nigeria); Barreca Davide, Universita degli
Studi di Messina, Messina (Italy); Effat Baher, National Research Centre, Cairo (Egypt); Erkmen Osman, Gaziantep Universitesi, Gaziantep
(Turkey); Hafiz Ansar Rasul Suleria, PhD, Kansas State University, Department of Food, Nutrition, Dietetics and Health, Manhattan (USA);
Modi Vinod, Central Food Technological Research Institute India, Fish and Poultry Technology, Mysore (India); Bypao O. I'., . T. H., ipo.,
Opecpka HaIliOHATBHA aKkaeMist XapuoBux Texnouioriit, Omeca (Ykpaina); Masntok P. 10., 1. T. 1., Tpod., XapKiBcbkuii ep:kaBHUI yHIBEPCUTET
XapuyBaHH: Ta TOPriBJi, Xapkis (Ykpaina)

MATEPIAJIO3HABCTBO

Apostolopoulos Charis, Patras University, Patra (Greece); Gubicza Jend, E6tvés Lorand University, Budapest (Hungary); Gupta Manoj, National
University of Singapore, Singapore City (Singapore); Bykertos A. B., zi. T. 1., ipod., XepcoHcbKa JiepkaBHa MOpPChbKa akajemist, XepcoH, (Ykpaina);
FesopksaHE. C., . 1. 1., 1pod., YKpaiHChKUIT Iep/KaBHUIT yHIBEPCUTET 3AIIBHIMHOTO TPAHCTIOPTY, Xapkis (Yipaina); Ay6ok B. A., 1. x. 1., ipod., Kuics-
K1t HarfioHaybHMIT yHiBepcuTeT iMeni Tapaca [lleBuenxa, Kuis (Ykpaina); [lypariva 3. A., i1 T. 1., ipod., Hartionanpauit yHiBepenter «JIbBiBCcbKa
nositextikar, JIpBiB (Ykpaina); EppemenkoB.T ., 1. 1.1, 1pod., /IBH3 "TIpnasoscwruii epskasuuii Texuiunmii yisepeuret', Mapiymoss (Ykpaina);
Cob6onb O. B., 1. ¢.-m. 1., pocd., Harionanbrmii Texmivnmii yaiepenrer «XapKiBebkuil nostitexuivnmii incruryrs, Xapkis (Ykpaina); Apemin 1. .,
1. d.-M. 1, 1pod., [Ipukapnarcekuii Hartionanpanii yaisepcuret imeni Bacuist Credannka, Isano-Dpankisebk (Ykpaina)



EDITOR IN CHIEF

Demin Dmitriy
Professor of the National Technical University «Kharkiv Polytechnic Institute»,
Director of Private Company «Technology Center», Kharkiv (Ukraine)

Terziyan Vagan
Professor of the University of Jyvaskyla (Finland)

EDITORIAL BOARD
ENGINEERING TECHNOLOGICAL SYSTEMS

Awrejcewicz Jan, Professor of Lodz University of Technology, Department of Automation, Biomechanics and Mechatronics, Lodz (Poland); Kindrachuk
Myroslav, Professor of National Aviation University, Department of Tribological material science, powder metallurgy, functional materials, Kyiv (Ukraine);
Korzhyk Volodymyr, Doctor of Technical Sciences, Director of the Chinese-Ukrainian E. O. Paton Welding Institute (CUPWT), Guangzhou (China);
Marcin Kaminski, Professor of Lodz University of Technology, Department of Structural Mechanics, Lodz (Poland); Ulusoy Ugur, Professor of Cumhuriyet
Universitesi, Department of Mining Engineering, Sivas (Turkey); Shen Houfa, Professor of Tsinghua University, School of Materials Science and Engineering,
Beijing (China); Zagirnyak Mykhaylo, Professor of Kremenchuk Mykhailo Ostrohradskiy National University, Department of electric machines and apparatus,
Kremenchuk (Ukraine); Zaloga Viliam, Professor of Sumy State University, Department of manufacturing engineering, machines and tools, Sumy (Ukraine)

INFORMATION TECHNOLOGY. INDUSTRY CONTROL SYSTEMS

Cardoso Jorge, Professor of University of Coimbra, Faculty of Science and Technology, Coimbra (Portugal); lyengar Sitharama Sitharama, Professor
of Florida International University, School of Computing and Information Sciences, Miami (USA); Jakab Frantisek, Associate Professor of Technical
University of Kosice, Department of Computers and Informatics, Kosice (Slovak Republic); Lakhno Valeriy, Professor of European University, Depart-
ment of Managing Information Security, Kyiv (Ukraine); Lytvyn Vasyl, Professor of Lviv Polytechnic National University, Department of Informa-
tion Systems and Networks, Lviv (Ukraine); Omelayenko Borys, PhD, Senior Software Engineer at Elsevier Amsterdam Area, Amsterdam (Nether-
lands); Ostapov Serhii, Professor of Yuri Fedkovych Chernivtsi National University, Department of Computer systems software, Chernivtsi (Ukraine);
Peleshchyshyn Andriy, Professor of Lviv Polytechnic National University, Department of social communication and information activities, Lviv (Ukraine);
Terziyan Vagan, Professor of University of Jyvaskyla, Department of Mathematical Information Technology, Jyvaskyla (Finland); Teslyuk Vasyl, Professor of
Lviv Polytechnic National University, Department of Automated Control Systems, Lviv (Ukraine); Wrycza Stanistaw, Professor of Uniwersytet Gdanski,
Department of Business Informatics, Gdansk (Poland); Zholtkevych Grygoriy, Professor of Karazin Kharkiv National University, Department of Theoreti-
cal and Applied Computer Science of School of Mathematics and Computer Science, Kharkiv (Ukraine)

CONTROL PROCESSES

Butko Tatiana, Professor of Ukrainian State University of Railway Transport, Department of operational work and international transportation, Kharkiv
(Ukraine); Demin Dmitriy, Professor of National Technical University «Kharkiv Polytechnic Institute», director of the Private Company «Technolo-
gy Center», Kharkiv (Ukraine); Gogunsky Viktor, Professor of Odessa National Politechnic University, Department of Management of life safety sys-
tems, Odessa (Ukraine); Myamlin Sergey, Professor of Dnipropetrovsk National University of Rail Transpor, Dnipro (Ukraine); Panchenko Sergii,
Professor of Ukrainian State University of Railway Transport, Department of Automatic and computer remote control of train traffic, Kharkiv (Ukraine);
Prokhorchenko Andrii, Professor of Ukrainian State University of Railway Transport, Department of Operational Work Management, Kharkiv (Ukraine);
Rab Nawaz Lodhi, PhD, COMSATS Institute of Information Technology Sahiwal Campus (Pakistan); Sira Oksana, Professor of National Technical Uni-
versity "Kharkiv Polytechnic Institute”, Department of distributed information systems and cloud technologies, Kharkiv (Ukraine)

MATHEMATICS AND CYBERNETICS - APPLIED ASPECTS

Ahmad lzhar, Associate Professor of King Fahd University of Petroleum and Minerals, Department of Mathematics and Statistics, Dhahran (Saudi
Arabia); Atamanyuk Igor, Professor Mykolaiv National Agrarian University, Department of Higher and Applied Mathematics, Mykolaiv (Ukraine);
Hari Mohan Srivastava, Professor University of Victoria, Department of Mathematics and Statistics, Victoria (Canada); Kanellopoulos Dimitris,
PhD, University of Patras, Department of Mathematics, Patra (Greece); Kondratenko Yuriy, Professor Petro Mohyla Black Sea National University,
Department of Intelligent Information Systems, Mykolaiv (Ukraine); Romanova Tetyana, Professor Institute for Problems in Machinery of National
Academy of Sciences of Ukraine, Department of Mathematical Modeling and Optimal Design, Kharkiv (Ukraine); Savanevych Vadym, Professor
State Space Agency of Ukraine, Kyiv (Ukraine); Trujillo Juan J., Professor of Universidad de la Laguna, Faculty of Mathematics, San Cristobal de La
Laguna (Spain); Weber Gerhard Wilhelm, Professor of Middle East Technical University, Institute of Applied Mathematics, Ankara (Turkey)

APPLIED PHYSICS

Bobitski Yaroslav, Professor of University of Rzeszow, Department of mechatronics, Rzeszow (Poland); Glamazdin Alexander, PhD, National Science Center
«Kharkov Institute of Physics and Technology», Kharkiv (Ukraine); Grishanov Nikolay, Professor of Ukrainian State University of Railway Transport, Depart-
ment of Physics of plasmas, Controlled Nuclear Fusion, Kharkiv (Ukraine); lichuk Hryhoriy, Professor of Lviv Polytechnic National University, Department of
General Physics, Lviv (Ukraine); Machado Jose Antonio Tenreiro, Professor of Polytechnic of Porto, Institute of Engineering, Department of Electrical Engi-
neering, (Portugal); Magafas Lykourgos, Professor of Eastern Macedonia & Thrace Institute of Technology, Department of Electrical Engineering (Greece);
Maryanchuk Pavlo, Professor of Yuriy Fedkovych Chernivtsi National University, Departmetn of Physics, (Ukraine); Maslov Volodymyr, Professor of National
Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Department of Scientific, analytic and ecological instruments and systems, Kyiv
(Ukraine); Nerukh Dmitry, Senior Lecturer Aston University, Department of Mathematics, Birmingham, United Kingdom; Pavlenko Anatoliy, Professor of
Kielce University of Technology, Department of Building Physics and Renewable Energy, Kielce (Poland); Starikov Vadim, Associate Professor of National
Technical University «Kharkiv Polytechnic Institute», Department of Physics of metals and semiconductors, Kharkiv (Ukraine); Tkachenko Viktor, Professor of
V.N. Karazin Kharkiv National University, Department of Physics of Innovative Energy & Technology & Ecology, Kharkiv (Ukraine); Tsizh Bohdan, Professor
of Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies Lviv, Department of General Technical Subjects and Production Quality
Contro, Lviv (Ukraine); Vovk Ruslan, Professor of Karazin Kharkiv National University, Department of low temperature physics, Kharkiv (Ukraine); Zhelezny
Vitaly, Professor of Odessa National Academy of Food Technologies, Department of Thermal Physics and Applied Ecology, Odessa (Ukraine)

TECHNOLOGY ORGANIC AND INORGANIC SUBSTANCES

Arvaidas Galdikas, Professor Kaunas University of Technology, Department of Physics, Kaunas (Lithuania); Barsukov Viacheslav, Professor Kyiv National
University of Technologies and Design, Department for Electrochemical Power Engineering and Chemistry, Kyiv (Ukraine); Carda Juan B., Professor of Uni-
versidad Jaume I, Department of Inorganic Chemistry, Castellon de la Plana (Spain); Chumak Vitaliy, Professor of National Aviation University, Department
of Chemistry and Chemical Engineering, Kyiv (Ukraine); Doroshenko Andrey, V. N. Karazin Kharkiv National University, Department of organic chemistry,
Kharkov (Ukraine); Gerasimchuk Nikolay, Professor of Missouri State University, Department of Chemistry, Springfield (United States); Rotaru Andrei, Pro-
fessor of University of Craiova, Department of Physics (Craiova); Kapustin Alexey, Professor of Pryazovskyi State Technical University, Department of Chem-
istry, Mariupol (Ukraine); Kolosov Akeksandr, Professor of National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Department
of Chemical, Polymeric and Silicate Machine Building, Kyiv (Ukraine); Krivenko Pavel, Professor Kyiv National University of Construction and Architecture,
Scientific Research Institute for Binders and Materials, Kyiv (Ukraine); Martins Luisa, Associate Professor of Universidade de Lisboa, Instituto Superior Tec-
nico, Lisbon (Portugal); Plavan Viktoriia, Professor Kyiv National University of Technologies and Design, Department of Applied Ecology, Technology of Pol-
ymers and Chemical Fiber, Kyiv (Ukraine); Roshal Alexander, V. N. Karazin Kharkiv National University, Research Institute of Chemistry, Kharkiv (Ukraine);
Rotaru Andrei, University of Craiova, Department of Physics (Craiova); Sprynskyy Myroslav, Nicolaus Copernicus University in Torun, Department of En-
vironmental Chemistry and Bioanalytics, Torun (Poland); Sukhyy Mikhaylo, Professor of Ukrainian State University of Chemical Technology, Department of
Processing of Plastics and Photo-, Nano- and polygraphic materials, Dnipro (Ukraine); Vakhula Yaroslav, Professor of Lviv Polytechnic National University,
Department of Silicate Engineering, Lviv (Ukraine); Zeng Liang, Tianjin University, School of Chemical Engineering and Technology, Tianjin (China)



APPLIED MECHANICS

Aifantis Elias, Aristotle University of Thessaloniki, Thessaloniki (Greece); Akhundov Vladimir, Professor of National metallurgical academy of Ukraine,
Department of Applied mechanics, Dnipro (Ukraine); Andrianov Igor, Professor of RWTH Aachen University, Department of General Mechanics, Aachen
(Germany); Astanin Vyacheslav, Professor of National Aviation University, Department of Mechanics, Kyiv (Ukraine); Avramov Konstantin, Profes-
sor of A. Podgorny Institute of Mechanical Engineering Problems of the National Academy of Sciences of Ukraine, Department of reliability and dynam-
ic strength, Kharkiv (Ukraine); Filimonikhin Gennadiy, Professor of Central Ukrainian National Technical University, Department of Machine Parts and
Applied Mechanics, Kropyvnytskyi (Ukraine); Fomychov Petro, Professor of National Acrospace University “Kharkiv Aviation Institute” named after N.
E. Zhukovsky, Department of Aircraft strength, Kharkiv (Ukraine); Legeza Viktor, Professor of National Technical University of Ukraine “Igor Sikorsky
Kyiv Polytechnic Institute”, Department of Computer Systems Software, Kyiv (Ukraine); Lewis Roland W., Swansea University, Department of Civil Engi-
neering, Swansea (United Kingdom); Lvov Gennadiy, Professor of National Technical University "Kharkiv Polytechnic Institute", Department of dynamics
and strength of machines, Kharkiv (Ukraine); Pukach Petro, Professor of Lviv Polytechnic National University, Department of Computational Mathematics
and Programming, Lviv (Ukraine); Romualdovich Sergey, Professor of National Aviation University, Department of Aircraft construction, Kyiv (Ukraine);
Sapountzakis Evangelos, National Technical University of Athens, Civil Engineering, Athens (Greece); Tornabene Francesco, University of Bologna, Depart-
ment DICAM, Bologna (Italy); Uchino Kenji, Pennsylvania State University, Electrical Engineering, University Park (USA); Visser, Frank C., Flowserve, AMSS,
Etten-Leur (Netherlands); Yaroshevich Nikolai, Professor of Lutsk National Technical University, Department of Branch Engineering, Lutsk (Ukraine)

ENERGY-SAVING TECHNOLOGIES AND EQUIPMENT

Acaroglu Mustafa, Selcuk Universitesi, Department Energy Division, Konya (Turkey); Avramenko Andriy, Professor of Institute of Engineering Thermophysics
of National academy of sciences of Ukraine, Department of heat and mass transfer and hydrodynamics in heat power equipment, Kyiv (Ukraine); Besagni Giorgio,
Ricercasul Sistema Energetico, Energy Systems Development Department, Milan (Italy); Calise Francesco, Universita degli Studi di Napoli Federico IT, Depart-
ment of Industrial Engineering, Naples (Italy); Fialko Nataliia, Professor of Institute of Engineering Thermophysics of National academy of sciences of Ukraine,
Department of energy efficient of heat technologies, Kyiv (Ukraine); Guerrero Josep M., Aalborg Universitet, Energy Technology, Aalborg (Denmark); Li Haiwen,
Kyushu University, Platformof Inter/Transdisciplinary Energy Research (Q-PIT), Fukuoka (Japan); Liubarskyi Borys, Professor of National Technical University
"Kharkiv Polytechnic Institute"”, Department of electrical transport and diesel locomotive, Kharkiv (Ukraine); Ma Zhenjun, University of Wollongong, Sustain-
able Buildings Research Centre, Wollongong (Australia); Morosuk Tatiana, Technical University of Berlin, Institute for Energy Engineering, Berlin (Germany);
PopescuMihaela, University of Craiova, Departmentof Electromechanics, Environmentand Applied Informatics, Craiova(Romania); Rusanov Andrii, Professorof
A. Podgorny Institute of Mechanical Engineering Problems of the National Academy of Sciences of Ukraine, Department of Hydroaeromechanics of Power
Machines, Kharkiv (Ukraine); Santamouris Mattheos, University of New South Wales, Built Environment, Sydney (Australia); Sutikno Tole, Professor of
Universitas Ahmad Dahlan, Department of Electrical Engineering, Yogyakarta (Indonesia); Tereshchenko Tatiana, Professor of National Technical University
of Ukraine «Kyiv Polytechnic Institute», Department of Industrial Electronics, Kyiv (Ukraine); Yerokhov Valerij, Professor of Lviv Polytechnic National
University, Department of Semiconductor Electronics, Lviv (Ukraine)

INFORMATION AND CONTROLLING SYSTEM

Bezruk Valeriy, Professor of Kharkiv National University of Radio Electronics, Department of Information and Network Engineering, Kharkiv (Ukraine);
Shcherbakova Galyna, Associate professor of Odessa National Polytechnic University, Department of electronic apparatus & information technology, Odessa
(Ukraine); Uryvsky Leonid, Professor of National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Department of telecommunication,
Kyiv (Ukraine); Sattarova Ulkar Eldar, Associate Professor Azerbaijan University of Architecture and Construction, Department of Information technol-
ogies and systems, Baku (Azerbaijan);Starovoitov Valery, Professor, Doctor of sciences, United Institute of Informatics Problems, National Academy of Sciences
of Belarus, Laboratory of System Identification, Minsk (Belarus); Velychko Oleh, Professor of State Enterprise "Ukrmetrteststandard”, Institute of Electromagnetic
Measurements, Kyiv (Ukraine); Yatskiv Vasyl, Associate professor of Ternopil National Economic University, Department of Cyber Security, Ternopil (Ukraine)

ECOLOGY

Boichenko Sergii, Professor of National aviation universit, Department of ecology, Kyiv (Ukraine); Gomelia Nikolai, Professor of National Technical Uni-
versity of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Department of Ecology and Technology of Plant Polymers, Kyiv (Ukraine); Kisi Ozgur, Ilia
State University, Faculty of Natural Sciences and Engineering, Thilisi (Georgia); Makarynskyy Oleg, Australian Institute of Marine Science, Arafura Ti-
mor Research Facility (Australia); Remez Natalya, Professor of National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, De-
partment of Environmental Engineering, Kyiv (Ukraine); Scholz Miklas, Lunds Universitet, Department of Water Resources Engineering, Lund (Sweden);
Shvedchykova Iryna, Professor Kyiv National University of Technologies and Design, Department of Electronics and Electrical Engineering, Kyiv (Ukraine)

TECHNOLOGY AND EQUIPMENT OF FOOD PRODUCTION

Adegoke Gabriel, Professor of University of Ibadan, Department of Food Technology, Ibadan (Nigeria); Barreca Davide, Universita degli Studi di Messina,
Department of Chemical Biological Pharmaceutical and Environmental Sciences, Messina (Italy); Burdo Oleg, Professor of Odessa National Academy of Food
Technologies, Department of processes, equipment and energy management, Odesa (Ukraine); Effat Baher, National Research Centre, Dairy Science Depart-
ment, Cairo (Egypt); Erkmen Osman, Gaziantep Universitesi, Department of Food Engineering, Gaziantep (Turkey); Hafiz Ansar Rasul Suleria, PhD, Kansas
State University, Department of Food, Nutrition, Dietetics and Health, Manhattan (USA); Modi Vinod, Central Food Technological Research Institute India,
Department of Meat, Fish and Poultry Technology, Mysore (India); Pavlyuk Raisa, Professor of Kharkiv State University of Food Technology and Trade, De-
partment of Technology processing of fruits, vegetables and milk, Kharkiv (Ukraine)

MATERIALS SCIENCE

Apostolopoulos Charis, Patras University, Department of Mechanical Engineering and Aeronautics, Patra (Greece); Buketov Andriy, Professor of Kherson
State Maritime Academy, Department of Transport technologies, Kherson (Ukraine); Dubok Vitalii, Professor of Taras Shevchenko National University of Kyiv,
Department of Radiophysical Phaculyty, semiconductor physical chair, Kyiv (Ukraine); Duriagina Zoia, Professor of Lviv Polytechnic National University,
Department of Applied Materials Science and Materials Engineering, Lviv (Ukraine); Efremenko Vasily, Professor of State Higher Educational Institution
"Priazoivskyi State Technical University", Department of Physics, Mariupol (Ukraine); Gevorkyan Edvin, Professor of Ukrainian State University of Railway
Transport, Department of Quality, standartization, sertification and materials making technology, Kharkiv (Ukraine); Gubicza Jend, Eotvos Lorand University,
Department of Materials Physics, Budapest (Hungary); Gupta Manoj, National University of Singapore, Singapore City (Singapore); Sobol Oleg, Professor of
National Technical University «Kharkiv Polytechnic Institute», Department of Materials Science, Kharkiv (Ukraine); Yaremiy lvan, Professor of Vasyl Stefa-
nyk Precarpathian National University, Department of Material Science and New Technology, Ivano-Frankivsk (Ukraine)

Establishers Journal Indexing CBiAOLTBO NPO AepKaBHY
PC «TECHNOLOGY CENTER» peccTpauii sypHany
Ukrainian State University of Scopus KB Ne 21546-11446 TIP iz 08.09.2015
Railway Transport CrossRef
American Chemical Society AtectoBaHo
Publisher EBSCO Bumoro Arecrauiitnoro Kowmiciero Yipainn
PC «<TECHNOLOGY CENTER» Index Copernicus ITepenix Ne 12 nocranosu ITpesuuii
. 0D oD X Poccuiickuit miekc nayuroro nnrnposamnns (PUHIL) BAK N 1-05.36 six 11.06.03
Editorial office's and publisher's address: Ulrich’s Periodicals Directory

Shatilova dacha str., 4, Kharkiv, TTocranosoro ITpesuaii BAK Yipainu

n
n
L}
n
n
n
n
= DRIVER 05 AT
Ukraine, 61145 = Bielefeld Academic Search Engine (BASE) Ne 1-05/2 Bl%%;ﬁif:f %i\‘?g]ﬁiﬁi{zn 08.07.2009
Contact information " WorldCa_t . . L .
Tel.: +38 (057) 750-89-90 = Electronic Journals Library Haxazom MlHlCTepCT.Ba OCBITH 1 HAyKN YKpaiHu
E-mail: ecjet. kh@gmail.com . ge(;g\aJthib Ne793 iz 04.07.2014
B/ s » Polska Bibliografia Naukowa Mianucano po Apyky
hetpy//journals.uran.ua/ecjet = Directory of l%esearchjournals Indexing 31.01.2019 p.
[=]3:4[m] = Directory Indexing of International Research Journals Dopmar 60 x 84 1/8.
L] Open Academic_]ournals Index Yar-apyk. apk. 10. OO06JL.-BUL. apk. 9.3
= = Sherpa/Romeo Tupax 1000 ex3.



u| 0

Po3pobsieno mexnonozito KuCIOMONOMHUX Oecepmis 3 6u-
KOPUCMAHHAM KOHCOpUiyMie wmamie Jaaxmodaxmepii —
Lb. Acidophilus, S. Thermophilusio6igpido6axmepiii — B. Bifidum,
B. Longum, B. Adolescentis, cmiiixux do 0ii inziGimopie — wnym-
K08020 COKY, 306U, henony, XA0pudy nampiro, anmubiomuxie
ma Moa0UHOT KUCI0mu.

s noxpawenns pozeumxy 6Gipioodarxmepiii, urxopucmano
oiocmumynsmopu. Kinvxicmo scummesdamnux xnimun 0igi-
dobaxmepiii npomsizom 6200un pepmenmauii 6 npucymuocmi
dpyxmosu apocmae 3 1-10° KYO/cm® 0o 8,8-10° KYO/cx?, nax-
mynosu — 00 9,9-10° KYO/cr3.

Jns ompumanns cmitikoi 00 po3wapyeanns cmpyxmy-
PU 3 2AAHUEB0I0 NOGEPXHEID, SUKOPUCMANU MOOUPiKosa-
Hull kpoxmanv. Juuamiuna 6’a3xicmo 00CAIOHUX 3PA3KiE
dopisnioe 25-1073 Ila-c, kinvxicmo Jcumme30amuux Kaimun
bigpidobaxmepiii — 2,5-10" KY O /cm3.

Hacmepuzayis npu memnepamypi (90+2) °C 3 sumpum-
K010 2 X6 2apanmye de3neunicnms MOJIOUHOT cymiui.

Pospobneno peuenmypy i mexnonoziio decepmuux gep-
MeHmMOBAHUX NPooyKmie 3 na00060-2i0HuUM 30azauyearem.
Ompumani 3zycmxu cunbiomuninozo npooyxmy wiiavii, KoH-
cucmenuyis 00HopioHa, HidicHa, Opaznenodiona, 6 mipy 6’a3xa.
Cmax wucmuil, npueMHuil, 3 K0JAbOPOM, NPUCMAKOM i 3ana-
XOM NN00060-A2i0H020 HANOBHIOBAYA.

ITicaa 10 0i6 36epizanna Kinvkicmo Hcummez0amnux Kii-
mun Gigidobaxmepiii cmanoeumo 1,5-10" KYO/cm?, nicas
15-9,5-10° KY O /cm?, wo 3nauno nepesuuye 6cmanosnenui
cmanoapmom neooxionuil pisensv 6igpidodaxmepiii 6 Kucaiomo-
aouHux npooyxmax. OnmumanroHum mepminom 3éepizanms
decepmuux npooyxmie npu memnepamypi (3+1) °C 6e3 3minu
peonoziunux énacmueocmeii € 15 0i6.

Buxopucmanna xucaomonounux oecepmie 3 0Oigpidozen-
HUMU 8JLACMUBOCMAMU POIUUPIOE ACOPMUMEHM NPOOYKMIE,
30amnux Hopmanizyeamu ouc6aAnIanC KUWK0B020 MIKpo0io-
UUHO3Y 6 OP2aHI3MI JIIOOUHU | CIMUMYTIOBAMU 8ACHY MIKPO-
Qaopy xumeunuxa

Kniouosi cnosa: npebiomuxu, npobiomuxu, 6igpioobax-
mepii, raxkmoobaxmepii, n100060-12i0ni 30azavyeaui, zazyuy -
eaui, hepmenmoBani KuUCI0MO0UHI Decepmu

0 0

UDC 637.146:641.85

DOLI: 10.15587,/1729-4061.2019.155278

SUBSTANTIATION
OF THE
TECHNOLOGY FOR
FERMENTED SOUR-
MILK DESSERTS
WITH BIFIDOGENIC
PROPERTIES

A. Solomon

PhD, Associate Professor*®

E-mail: Soloalla78@ukr.net

M. Bondar

Postgraduate student*

E-mail: bondar_mar@vsau.vin.ua

A. Dyakonova

Doctor of Technical Sciences, Professor
Department of Hotel

and Restaurant Business

Odessa National Academy

of Food Technologies

Kanatna str., 112, Odessa, Ukraine, 65039
E-mail: angela1943@ukr.net

*Department of Food Technologies

and Microbiology

Vinnitsa National Agrarian University
Soniachna str., 3, Vinnitsa, Ukraine, 21008

1. Introduction

While consuming products of milk processing, humans
receive at least a third of all nutrients necessary for their
normal life. Over the past years there has been a constant
increase in the dynamics of consumption of fermented sour-
milk products. Their popularity is due to the good taste and
medicinal properties, specific consistency, variety of com-
positions that cater to the requirements of a wide range of
consumers of all age groups.

Bifidobacteria that dominate the intestinal microflora
of children and adults are a specific factor in protecting the
body from the disruption of microbiocynosis of the intes-
tines, the cause of which may be a disease of the digestive
system, receival of chemical preparations, antibiotics, etc.
Bifidobacteria through their life activities regulate certain
quantitative and qualitative composition of normal microflo-
ra of the intestine, inhibiting the development of pathogenic

and conditionally pathogenic microflora, which is an import-
ant factor in protecting the body against various intestinal
infections. In this regard, of special importance is the issue
of supporting the balance of microbiocinosis in the human
gastrointestinal tract, maintaining the qualitative and quan-
titative composition of intestinal microflora by consuming
fermented sour-milk products with bifidogenic properties.

Lactic- and especially bifidobacteria contribute to the
processes of enzymatic digestion of food, stimulate intestinal
peristalsis and digestion of nutrients. They also take part in
the synthesis and absorption of vitamins B, vitamin K, folic
and nicotinic acids, better assimilation of vitamin D, calcium
salts, increase the immune status of humans. That explains
why sour-milk products with bifidogenic properties acquire
special significance as a factor in the prevention and treat-
ment of various gastrointestinal diseases.

The most effective way to normalize the imbalance of
intestinal microbiocenosis is to use the synbiotics, that is




the complex of probiotics and prebiotics, and the stimulation
of own human intestine microflora. A promising direction
in the development of dairy industry is the enrichment of
products with lactic- and bifidobacteria, as well as the use
of biologically valuable products from plant raw materials
processing.

Considering that 70 % of people in developed countries
experience dysbacterial changes, the issue on creating, main-
taining, and restoring the normal intestinal microflora in the
organism, should be considered as one of the most pressing
ones for human health protection.

That explains the relevance of the work that address-
es the expansion of the range of sour-milk products with
bifidogenic properties whose consumption normalizes the
intestinal microflora of humans, stimulates nutrient absorp-
tion, normalizes metabolism, and prolongs life expectancy.

2. Literature review and problem statement

The priority in the development of civilized society is
human health. The number of people who prefer healthy
food products has been steadily on the rise [1]. The normal
functioning of human’s basic life systems is affected by the
entire range of adverse factors. On the one hand, it is the
widespread use of pesticides, different food additives, preser-
vatives, colorants, irrational nutrition by most people in the
world, on the other hand, a massive uncontrolled application
of chemotherapy preparations, including antibiotics. These
factors are considered to cause an increase in the frequency
of dysbacteriosis and a growth of gastroenterological diseas-
es in people of different age groups.

At present, the products that are created using lactic
acid bacteria and bifidobacteria are considered to be the
base of healthy eating for humans, which contributes to the
prevention of diseases. The positive effect is achieved both
through the introduction of live lactobacilli cells directly
into the human body and by using these micro-organisms in
the composition of ferments in order to obtain sour-milk food
products with health-promoting properties. Revitalizing
effect is largely predetermined by the biologically valuable
properties in the specially selected cultures of lactic acid
bacteria and bifidobacteria.

Scientific approaches to the improvement of human body,
its active life activity, which are based on the massive use
of fermented sour-milk products with probiotic properties,
is a new promising area in medicine and nutritiology. The
food must provide humans with nutrients and energy, as
well as have preventive and therapeutic properties. It is the
probiotic products that are most effective for restoring the
balance of normal microflora of gastrointestinal tract in case
of metabolic disorders after hormonal, antibiotic therapy,
chronic diseases, etc.

Fermented sour-milk products are the major suppliers of
probiotic microorganisms into the human body. Lactic acid
and bifidobacteria belong to the classic probiotics, which are
widely used as biologically active components in the manu-
facture of food products and pharmaceuticals.

At present, special attention is paid to bifidobacteria, us-
ing which prevents the development of conditionally patho-
genic and pathogenic microorganisms, improving the body’s
resistance to infectious diseases [2].

There is an increase in the range of products that contain
the lactic- and bifidobacteria that are able to normalize work

of the gastrointestinal tract of humans. Special attention is
given to the development of new technologies to produce
functional foods. The use of probiotics and prebiotics is the
new promising field in dairy industry, which makes it possi-
ble to solve the task on maintaining health and lengthening
the duration of human life [3].

Combined use of pro- and prebiotics opens wide opportu-
nities to improve food and biological value of sour-milk fer-
mented products by enriching them with vitamins, mineral
and polyphenolic substances, dietary fibers, etc.

A search is underway for the best strains of lactic acid
bacteria for industrial use and in order to receive high-qual-
ity and safe food products [4]. The selection of strains of
lactobacilli is predetermined by the need to obtain com-
positions with the required acid-forming capability and
resistance to adverse conditions of growth and development.
Studies are commonly conducted that address the selection
of the combined fermented compositions considering the
acid-forming properties of lactobacilli, which underlie the
technology for fermented sour-milk products with bifidogen-
ic properties [5].

When making probiotic sour-milk products, there are
problems related to obtaining and using the ferments whose
composition includes bifidobacteria. The low rate of growth,
instability at low acidity of environment, contact with the
ambient air oxygen prevent the development of bifidobacte-
ria in the production of sour milk products with bifidogenic
properties. The use of compositions of lactobacilli with
certain properties creates the necessary conditions for the
growth and development of bifidobacteria.

Scientists developed the molecular-biological methods
for the selection of bacterial cultures that are used for the
identification of bacterial strains belonging to the genera
Lactococcus, Streptococcus, Lactobacillus and Enterococcus.
The S. thermophilus strains were investigated for the techno-
logical and probiotic properties; the most promising cultures
were determined for use as ferments in the manufacture of
sour-milk products for general and functional purposes [6].

We believe that using modern approaches in order to
identify the technological and probiotic properties of the
industrially important strains of streptococci, lactococci and
bifidobacteria would make it possible to scientifically sub-
stantiate the application of bacteria in various biotechnolog-
ical processes and to select the starting lactic acid bacteria
for a variety of fermented sour-milk products.

The global trend in the development of a range of prod-
ucts for healthy nutrition is associated with a decrease in ca-
loric intake, an increase in biological value, the enrichment
with functional ingredients that are able to maintain and
improve the health of consumers [7].

Therefore, special attention must be given to the pro-
duction of fermented sour-milk products using the prebi-
otics — natural substances that stimulate the growth and
development of bifidogenic protective microflora, stabilizers,
and plant-based fillers. Vegetable or fruit-berry fillers enrich
sour-milk products with biologically- and physiologically
valuable substances, render them various tasty properties.

Scientists constantly expand components composition
and examine conditions for obtaining synbiotic sour-milk
products using the consortia of probiotic bacteria and prebi-
otics of various origin [8].

It should be noted that the use of bifidobacteria in the
composition of sour-milk products requires the selection of
strains that can flourish under the adverse production and



gastrointestinal tract conditions. It is necessary to create new
consortiums of microorganisms whose composition would
make it possible to maximally implement the physiological,
biochemical, and technological potential of applied microor-
ganisms, to enhance the structural-mechanical properties.

To activate the growth of probiotic microorganisms
and to simultaneously enrich foods with vitamins, macro-
and micronutrients, antioxidants, it was proposed to use
bio-correctors based on plant raw materials. Bio-protectors
stimulate the rate of fermentation, intensify acid formation,
growth and development of certain carefully selected con-
sortia of lactic- and bifidobacteria [9].

The created compositions of biologically-active substanc-
es promote the optimal development of the selected consortia
of probiotics; changing the composition or ratio of the selected
probiotics in consortia would lead to a change in activity, the
rate of fermentation, the intensity of acid formation.

Designing food for health purposes aimed at people of
different age and ethnicity must be addressed based on med-
ical and biological requirements. The age and the condition
of health change the needs of the human organism in food,
nutrient and energy values [10].

There is an observed extension in the product range
of fermented milk drinks with bifidogenic properties for
functional purposes, enriched with a wide range of products
from the processed dairy and fruit-berry raw materials. Lac-
tulose syrup and sea buckthorn juice are used as bifidogenic
stimulants that not only satisfy the physiological needs of
the human organism in nutrient requirements, food fibers,
and energy, but also perform therapeutic and preventive
functions [11].

The data above indicate that the selection of strains of
lactic- and bifidobacteria for use in the manufacture of sour
milk fermented products and for ensuring optimal condi-
tions for development makes it possible to obtain products
with a high concentration of active cells of probiotics.

To obtain fruit and vegetable drinks and desserts, technol-
ogists use products made from the processed milk, lactic acid
and bifidobacteria concentrates, juices and purees made from
fruit and vegetable raw materials, pectolytic enzyme [12].

The proposed technology for fruit and vegetable drinks
and desserts contains a large quantity of formulation com-
ponents that cannot ensure stable conditions for the use of a
ferment preparation and its optimal action. It would be more
appropriate to use natural thickeners in the form of pectin or
alginate, which could simultaneously improve the physiolog-
ical value of manufactured products.

The structure of nutrition at present does not meet mod-
ern principles of rational nutrition. The task to organize and
ensure proper nutrition to people, its adequacy and balance,
is the most important issue for the joint activities of doctors,
technologists, and food-making facilities.

Given this, there is an issue about the techniques to design
the composition of the microflora of sour-milk products in
order to restore the optimal microflora and improve the state
of gastrointestinal tract of humans and to extend the range of
fermented milk products with health-promoting properties.
The food products to be designed should have antagonistic
properties against the competitive, pathogenic, and condition-
ally pathogenic microflora, resistance to antibiotics, absorb a
wide range of nutrients that are formed during food digestion
in the human body, have a high rate of growth of probiotic and
fermenting cultures. All that would make it possible to pro-
vide the required performance of cells of the probiotic strains

in the finished product. When creating probiotic products,
it is necessary to select the strains tested for symbioticism
so that the probiotic cultures complement each another in
terms of biological activity, thereby revealing the synergy in
the product. It is advisable to enrich sour-milk products with
different strains of bifidobacteria and improve biological value
by using prebiotics of various origin.

3. The aim and objectives of the study

The aim of this study is to develop a technology for sour-
milk dessert fermented products enriched with bifidobacteria,
biologically active and physiologically valuable substances
of plant origin. This would make it possible to enrich the
synbiotic sour-milk products with soluble and non-soluble
polysaccharides, polyphenols, vitamins, mineral substances,
to stimulate the development of bifidobacteria, etc.

To accomplish the aim, the following tasks have been set:

— to substantiate the formulation of fermentation compo-
sitions and to determine the impact of bio-stimulators on the
growth and development of bifidobacteria;

— to define changes in the physical and chemical proper-
ties of the product in the process of bio-fermentation in the
presence of structure-forming agents;

— to devise a technology for dessert fermented products
with bifidogenic properties.

4. Materials and methods to study sour-milk fermented
desserts

Weusedthestrainsoflactobacillus S. Thermophilus CT-14,
Lactobacillus acidophilus, and the most common strains of
bifidobacteria that are inherent in the human body, Bifido-
bacterium bifidum 791, Bifidobacterium longum subsp. long-
um B 379 M, Bifidobacterium adolescentis B-1.

5. Results of studying sour-milk fermented desserts

5. 1. Substantiation of the formulation of fermentation
compositions and determining the influence of bio-stim-
ulators on the growth and development of bifidobacteria

Complex fermentation compositions based on the con-
sortia of probiotic bacteria from various taxonomic groups
are more resistant to adverse conditions and have higher
activity compared with fermentation compositions made by
using pure monocultures. Criteria for the selection of strains
of lactic- and bifidobacteria for the fermentation compositions
is the biological activity and technological properties that
would make it possible to receive dessert sour-milk fermented
products with specific organoleptic, physical-chemical, and
rheological properties [13].

We performed the screening of lactic acid bacteria, which
were assessed for their capability to ferment lactose, for the
level of acid formation and for their proteolytic activity. The
nutrient medium used was skimmed milk, sterilized at a
temperature of (121£2) °C aged for (15£5) min. (Table 1).

Among the investigated strains of lactobacilli, the high
level of milk lactose fermentation is observed when using
the cultures Lactobacillus acidophilus, L. delbrueckii ssp.
bulgaricus, S. Thermophilus, among which the highest B- ga-
lactosidase activity was demonstrated by the strain S. ther-



mophilus CT-14. The action of the enzyme B-galactosidase
leads to the formation of bifidogenic products of lactose
decomposition, which stimulate the development of bifido-
bacteria and increase activity.

Table 1
Characteristics of the examined strains
of lactobacilli (n=3, P=0.95)
Quan- Number of
Lactobacillus Number | tity of Level of viable cells
. . acid accu- |.
species of strains | lactose mulation. T |12 clot, Lg
used, % ’ CFU/cm?
Lactococcus Alactis 3 179447 | 157.642.1 8.940.2
ssp. lactis
Lactococeus lactis | 5| 15 1465| 1008244 | 85:0.2
ssp. cremoris
Lactobacillus casei 3 9.4+6.3 | 145.7+1.3 8.6+0.2
Lactobacillus | =5 | 59196 | 1270432 | 81202
plantarum
S. thermophilus 3 48.0+5.3 | 99.8+1.4 8.3+0.2
Lactobacillus 3 [453+69]| 291.9+33 | 86+02
acidophilus
L delbrueckiissp. | 5 405471 | 3050851 | 84202
bulgaricus

The active growth and development of lactic acid bacte-
ria requires peptides and amino acids. In terms of the pro-
teolytic activity and the level of accumulation of free amino
acids, the most productive were the lactobacilli L. delbruec-
kii ssp. bulgaricus and Lactobacillus acidophilus. Protein in
milk is hydrolyzed by bacterial proteinase to oligosaccha-
rides, which, under the influence of intracellular peptidase,
are hydrolyzed to short-chain peptides and amino acids [14].

The best acid-forming capacity in terms of the accumula-
tion of lactic acid was demonstrated by the milk acid bacteria
L. delbrueckii ssp. bulgaricus and Lactobacillus acidophilus,
which produce mostly L(+) - lactic acid, physiologically favor-
able for the human body. The acidophilic sticks Lactobacillus
acidophilus are able to produce the antibiotics acidophilus and
lactocidine that suppress the development of harmful non-na-
tive microflora in the nutrient environment [15].

To create synbiotic systems with functional purpose, we
used three strains of bifidobacteria — Bifidobacterium ado-
lescentis B-1. Bifidobacterium bifidum 791, Bifidobacterium
longum subsp. longum B 379 M.

Significant impact on the viability of the lactic acid bac-
teria that come with milk fermented products to the human
body is exerted by the digestive system. Therefore, lactic
and bifidobacteria were assessed for resistance to inhibitors
of development — gastric juice, bile, phenol, sodium chloride,
antibiotics, and lactic acid. Duration of growth for the cells of
lactobacilli was limited by a concentration of 110! CFU/cm?.

It was established that all examined strains of lactic and
bifidobacteria are resistant to the acidic environment, 40 %
bile, 0.3 % solution of phenol, 4.0 % of kitchen salt, penicillin
and streptomycin, phage sensitivity of lactobacilli is at the
level of 1.33 %. All the studied strains of lactic acid bacteria
are able to grow in milk, have a high activity to the fermen-
tation of lactose and to the milk protein proteolysis.

We studied the specified strains of bifidobacteria for the
technological properties based on such indicators as the ac-
tivity of milk fermentation, energy of acid formation, active
acidity (pH) after fermentation, the number of viable cells

in a clot. We applied sterilized skimmed milk with acidity
18 °T, the content of solids is 9.0 %, of the skimmed milk
residue — 8.95 %, according to GOST 10163-76. The milk
was heated to 40 °C, purified, heated to 65 °C, homogenized
at pressure P=15 MPa. The milk, sterilized at (121+2) °C
and aged for (15£5) min, was cooled to a temperature of
(37%1) °C. The prepared milk was introduced with a ferment
of pure cultures of bifidobacteria in the amount of 5.0 %,
which contained 1-10* CFU/cm?, and then we performed the
fermentation at a temperature of (37£1) °C.

Given that the combined use of bifidobacteria strains could
give rise to synergies and thus improve the technological prop-
erties, we studied the effect of the consortium of the selected
strains of bifidobacteria (at ratio 1:1:1) where the content of
each strain of bifidobacteria was 1-10* CFU/cm?® (Table 2).

Table 2

Technological properties of the examined strains of
bifidobacteria (n=3, P=0.95)

Fermen- Active Acid forma- | Number of
Bifidobacteria | tation 3 tion energy | viable cells
. - acidity, . .

species activity, H during fer- | in a clot, Lg

hours P mentation, °T | CFU/cm?
B. bifidum 49+3 | 4.840.2 63+4 8.1+0.2
B. longum 48+5 | 4.8+0.2 61+2 7.940.2
B. adolescentis | 49+4 | 4.7£0.2 64+3 7.8+0.2
Consortium 32£2 | 4.7+0.1 66+3 8.9+0.1

All the strains of bifidobacteria that we used, as well as
the consortium, are very slow at milk fermentation, and form
loose clots with separated whey. The obtained clots have
low indicators for titrated acidity and pH. This is because at
fermentation of lactose by bifidobacteria, together with lactic
acid, there builds up to 30 % of acetic acid, which has a much
higher degree of dissociation, which leads to a decrease in the
active acidity of milk. Hydrogen ions, which are formed as
a result of the dissociation of lactic and acetic acids, inhibit
dissociation and reduce the negative charge of casein micelles.
Under the action of lactic and acetic acids, calcium phosphate
and organic calcium are cleaved from the caseinate-calci-
um-phosphate complex, which leads to the destabilization of
casein micelles. Insoluble calcium phosphate transforms into
soluble calcium lactate. Thus, the data obtained testify to that
bifidobacteria are able to grow in the presence of lactose, to
accumulate biomass, and to lower the active acidity of milk.

We investigated resistance of the applied consortium
of bifidobacteria to adverse conditions of acidity of the
stomach and to the conditions for storing finished prod-
ucts. The viability of cells in the bifidobacteria consortium
was determined in the presence of HCI over 5.0 hours, and
in the presence of lactic acid — over 24 hours. We used as
control the sterilized soured milk without a consortium of
bifidobacteria.

It was established that compared to control, the number
of viable cells of bifidobacteria gradually decreases. During
5-hour storage (pH 3.0), the loss of viable cells of bifidobac-
teria is 5.2 %, at pH 2.0 — 9.8 %. The number of viable cells
in the bifidobacteria consortium after 6 hours of storage in
the presence of lactic acid begins to gradually decrease. After
24 hours, the loss is, at pH 4.0, 3.4 %, at pH 3.0, 6.2 %. The
data obtained indicate that the created consortium of the
applied strains of bifidobacteria is effective, and can be used
in the manufacture of fermented dessert products.



Therefore, creation of consortia from individual strains
of bifidobacteria makes it possible to significantly improve
the technological properties of bifidobacteria. When using
a consortium of bifidobacteria, the time of clot formation is
reduced to 28-32 hours. The number of viable cells increases
on average by 3—4 times, indicating a lack of mutual suppres-
sion by the used strains of bifidobacteria in the consortium.
In this case, the organoleptic indicators for the derived acid
milk clots do not change.

It should be noted that the pure cultures of bifidobacteria
require anaerobic conditions and, even within the consortium,
are weak at acid formation. Thus, the bifidostimulating factors
are required, as well as the micro-organisms that are able, in
the process of vital activity, to enrich the nutrient environ-
ment with nitrogenous and other nutrients available to them.

To implement a clinical effect on the human body, bi-
fidofactors should ensure the development of bifidobacteria
in the intestines at a level not lower than 1105 CFU/cm?.
Therefore, the data obtained testify to the retention of activ-
ity of bifidobacteria during the passage through the gastro-
intestinal tract and to their ability to get acclimatized in the
intestines when consuming sour-milk fermented products.

We used as the stimulant of growth and development of
bifidobacteria the prebiotics — fructose and lactulose. The
stabilizer and structure-forming agent used are pectin and
modified starch. We determined the stimulating action of
bifidofactors on the process of milk fermentation based on
skimmed sterilized milk.

The prepared milk was introduced with 5.0 % of ferment
in the form of a consortium of bifidobacteria at concentra-
tion 1-104 CFU/cm3. Control was the sterilized skim milk,
fermented by the consortium of bifidobacteria in the same
amount, without bifidostimulants.

The milk was added with fructose in the amount from 0.1
to 0.5% in line with TU 9111-011-359-37677-02. The ob-
tained mixture was heated to a temperature of 40 °C, purified,
heated to a temperature of 65 °C and homogenized at pressure
P=(15%2) MPa. Sterilization of the prepared mixture was
conducted at (121£2) °C, aged over (15£5) min, the mixture
was then cooled to a temperature of fermentation, (37+1) °C,
and the ferment was added to it. Fermentation was carried
out to pH 4.6-4.7, that is unto the formation of a clot. The
dependence of number of viable cells of bifidobacteria on mass
fraction of the introduced fructose is shown in Fig. 1.
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Fig. 1. Dependence of number of viable cells of bifidobacteria
in sour-milk clots in the presence of fructose: 1 — control;
2—0.1%;3-0.2%;4—03%;5—0.4%;6—0.5%

The data obtained suggest that at milk fermentation in
the presence of 0.5 % fructose the number of viable cells of
bifidobacteria increases to 8.8:10° CFU/cm®. Fructose is
included in the process of lactic acid fermentation as fruc-

tose-6-phosphate and promotes a more rapid accumulation
of biomass of bifidobacteria.

Lactulose enters the colon in the unchanged form, where
it stimulates the growth and development of native bifidoflo-
ra of the intestine, but it is not used in this case as a substrate
for the development of pathogenic organisms [16].

The syrup “Laktusan”, whose application is allowed in
the food industry of Ukraine by the Ministry of Health
(P No. 011717/02), was introduced to sterilized skim milk in
an amount that corresponds to an increase in the concentration
of lactulose in milk from 0.1 to 0.6 %. We added the ferment
to the prepared mixture at concentration 110 CFU/cm?. The
dependence of number of viable cells of bifidobacteria on mass
fraction of lactulose in sour-milk clots is shown in Fig. 2.
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Fig. 2. Dependence of number of viable cells of
bifidobacteria in sour-milk clots on mass fraction of
lactulose: 1 — control; 2 — 0.1 %; 3—-0.2 %; 4 — 0.3 %;
5—-0.4%;6—-05%;7-0.6%

The specified experimental data indicate that the pro-
biotic effect would be achieved at introducing 0.1 % of
lactulose. The number of viable cells of bifidobacteria over
6 hours of fermentation increased from 1-104 CFU/cm? to
1.2108 CFU/cm?. In the presence of 0.6 % lactulose, it is
increased to 9,9-108 CFU/cm?.

It is known that along with the probiotic effect on the mi-
croflora of the intestine, the prebiotic lactulose has a specific
impact on the functioning of the liver and nervous system.

Specialists found that in order to achieve the clinical
effect the content of lactulose in sour-milk products must be
not less than 0.6 % [17].

To determine the rational technological process pa-
rameters of fermentation, we investigated the process of
fermenting the skim sterilized milk using a consortium of
bifidobacteria in the joint presence of the applied bifidostim-
ulants — fructose and lactulose. The sterilized skim milk was
introduced with the preliminary prepared bifidostimulants
at a temperature of (55+2) °C. Further processing of the re-
ceived mixture was performed in the sequence and under the
technological modes described above. The prepared mixture
was added with 5.0 % of ferment in the form of a consortium
of bifidobacteria at concentration 1-10* CFU/cm?®. Control
was the sterilized skim milk fermented by a consortium of
bifidobacteria in the same quantity, without growth stimu-
lants. The process of fermentation was carried out until the
formation of clots (pH 4.6...4.7). In the process of fermenta-
tion, we determined a change in the active acidity, titrated
acidity, as well as the density of the received clots.

It was established that the duration of the fermentation
process to pH 4.6...4.7 and the formation of clots is 6 hours.
During this time, active acidity in the presence of the bifido-
stimulant fructose reaches the level of pH 4.64, lactulose —



pH 4.6, without bifidostimulants (control) — pH 4.7, while the
titrated acidity reaches, respectively, 68, 72, and 52 %.

In the samples with bifidostimulants, we observed a low-
er active acidity and a much higher titrated acidity compared
to control.

The increased activity of bifidobacteria can be explained
by the presence of bifidostimulants. In the process of fer-
mentation, along with lactic acid, there forms the acetic acid,
which is a stronger electrolyte in comparison with lactic acid.

The viscosity of the samples, obtained when using bi-
fidostimulants, remains almost unchanged over the first two
hours of the process of fermentation. An increase in viscosity
takes place especially fast at the end of the process of fermen-
tation. Over six hours of the process of fermentation by the
adapted cultures, the mean value for viscosity of the samples
that used fructose reaches 48 s, lactulose — 46 s, while the
viscosity of control sample is 41 s.

Thus, the results obtained suggest that the application
of bifidostimulants — fructose and lactulose — not only
increases the number of viable cells of bifidobacteria, but
also greatly increases viscosity of the received clots, which
favorably affects the organoleptic properties of the finished
product. Therefore, the resulting composition of bifidobacte-
ria with the growth activity stimulants could be used for the
creation of synbiotics — a combination of pro- and prebiotics,
intended for the manufacture of health promoting products.

Quality of the structure of sour-milk products and its
stability depends on the content of dry substances (DS) in
milk and is directly connected to its density. Enhancing the
content of dry fat-free milk residue (DFMR) in milk helps
increase the number of contacts between parts of casein at
coagulation per unit volume of the dispersion medium. This
increases the intensity of interaction, increases the viscosity
of the product, and improves its consistency.

The content of DS in the starting milk was adjusted by
adding dry skimmed milk (DSM) with a content of dry sub-
stances of 96.0 %, dry fat-free milk residue — 95.0 %. An in-
crease in the concentration of DFMR in the nutrient environ-
ment increases the number of sulfur-containing amino acids
that stimulate the growth and development of bifidobacteria
and increase titration. At the same time, there is an increase in
the content of caseinate-calcium-phosphate complex (CCPC)
in a milk mixture, which forms a buffer system that restrains
the growth in acidity with an increase in the biomass.

To obtain a clot of high quality with the required rheologi-
cal properties, we performed a study to determine the rational
DFMR content in milk. We added DSM to sterilized milk
with a DS content of 9.0 %, DFMR —8.95 %, protein — 3.0 %.
The amount of DSM made it possible to increase the content
of DFMR by 10, 20, 30, 40, 50 %, and amounted, respectively,
to 9.8 %, 10.7 %, 11.6 %, 12.5 %, and 13.4 % DFMR. The
amount of protein grew, respectively, by 3.4, 3.7, 4.1, 4.4,
4.8 %. The received mixture was heated to a temperature
of 40 °C, purified, heated to 65°C, homogenized at pres-
sure P=(15%2) MPa. The mixture, sterilized at (121%+2) °C,
aged for (15£5) min, was cooled to (37£1) °C; then it was
fermented by a 5.0 % ferment in the form of a consortium of
bifidobacteria at concentration 1-10* CFU/cm?®. Control was
the sterilized skim milk fermented by a consortium of bifido-
bacteria in the same amount, but without adding DSM. The
process of fermentation was carried out to pH 4.6.

The duration of clot formation in the control sample
containing 8.95 % DFMR is on average 23...24 hours. An
increase in the mass share of DFMR in milk shortens the du-

ration of clot formation to 2—3 hours; however, at a content
of DFMR exceeding 15 %, the received clots fell apart with
the release of whey.

Consequently, our study has shown that it is impossible
to ensure the necessary rheological and organoleptic proper-
ties, characteristic of milk-based desserts, only by increasing
the mass fraction of DFMR in milk. A deterioration in the
quality of the dessert fermented products could be prevented
using stabilizers, which would eliminate the need to further
enhance the content of DFMR in milk.

The quality and properties of sour-milk clots largely
depend on the ratio of bifidobacteria and lactobacilli. An
increase in the number of bifidobacteria in a fermentation
composition leads to a decrease in the viscosity of sour-milk
clots, prolongs the process of fermentation and deteriorates
the organoleptic properties. Increasing the content of lac-
tobacilli increases the acidity and affects the growth and
development of bifidobacteria.

We investigated the influence of joint use of the consortia of
bifidobacteria and lactobacilli on the energy of acid formation
and the number of viable cells of bifidobacteria in the received
clots. Skim milk was heated to a temperature of 40—45°C,
normalized for the content of DFMR to the level of 12.5 % by
using DSM. The use of DSM provides improved consistency of
fermented milk products and hinders the process of syneresis of
the formed clots. The further technological treatment of the re-
ceived milk base was carried out under the technological modes
described above. The fermentation involved the composition
of the consortia of bifidobacteria and lactobacilli, taken in the
amount of 1104 CFU/cm?®and at ratio 2:1.

Results of research into the influence of consortia of the
adapted lactic and bifidobacteria, and the combination, on
the energy of acid formation and the presence of viable cells
of microorganisms in a clot over 6 hours of fermentation are
given in Table 3.

Table 3

Technological properties of the examined compositions of
microorganisms (n=3, P=0.95)

| Number of viable
. . Active Energy O_f acid | cells in a clot, Lg
Applied micro-or- |/ L ty forr_natlon CFU /cm?
ganisms | during fer- —
pH mentation, °T | bifido- | lactoba-
' bacteria | cilli
Consortium of lacto-
bacilli (Lb. acidophi-
lus + S. thermophilus) 4.5+0.2 73%0.5 - 7.2+0.2
(1:1)
Consortium of bifido-
bacteria (B. bifidum +
+ B. longum + 4.7%0.2 66+0.3 8.9+0.2 -
+ B. adolescentis)
(1:1:1)
Composition of the
applied consortia of
bifidobacteria and 4.6%0.2 69+0.5 9.5+0.3 | 8.0+0.2
lactobacilli (2:1)

It was established that when using the composition of
consortia of lactic and bifidobacteria the energy of acid for-
mation, as compared with the consortium of bifidobacteria,
grows. However, compared with the consortium of lactoba-
cilli, it decreases, which is a favorable phenomenon for the
growth of bifidobacteria.



An important characteristic of the strains of probiotic
bacteria, which are used in the production of functional foods,
is the antagonistic effect against pathogenic and conditionally
pathogenic microorganisms. Under the in vitro conditions
we investigated the antagonistic activity of the consortiums
of strains of bifidobacteria and lactobacilli, as well as the
composition. To determine the antagonistic activity, we used
test cultures of the pathogenic and conditionally pathogenic
microorganisms E. coli, Proteus vulgaris, B. subtilis.

An analysis of antagonistic activity of the experimental
samples was carried out using the method of holes. We con-
trolled, in the Petri dishes, the size of zones where growth
of pathogenic and conditionally pathogenic test cultures
was inhibited at introduction of the created consortia and
composition (Table 4).

Table 4

Antagonistic activity of consortia of bifidobacteria and
lactobacilli (=3, P=0.95)

Zone of growth inhibition of

Compositions of micro-organisms test cultures, mm

E. coli | P. vulgaris | Bac. subtilis

Consortium of bifidobacteria
(B. bifidum + B. longum + 221 18.6 31.3
+ B. adolescentis)

Consortium of lactobacilli (L. ac-
idophilus + S. thermophilus)

Composition of consortia of bi-
fidobacteria and lactobacilli (2:1)

20.2 17.4 28.6

26.7 233 35.8

The data obtained show that the antagonistic activity
of the consortium of bifidobacteria is larger than that in the
consortium of lactobacilli. Combined use of microorganisms
increases antagonistic activity. This suggests a possibility
of using the resulting composition of bifidobacteria and
lactobacilli in the manufacture of milk dessert fermented
products for functional purposes.

The use of complex ferments based on the composition of
probiotic microorganisms provides an opportunity to obtain
aproduct with a large number of viable cells of bifidobacteria
and significant antimicrobial activity.

The results obtained from the joint use of the selected
consortia of bifidobacteria and lactobacilli are an innovative
approach to creating milk-based dessert fermented products
for functional purpose.

5. 2. Determining a change in the physical-chemical
properties of a product in the process of biofermentation
in the presence of structure-forming agents

To provide dessert fermented products with properties
characteristic of pastes and puddings, we used hydrocol-
loids. Application of hydrocolloids makes it possible to
receive the required structure, to ensure a certain moisture
content, to prevent the lamination of bifidogenic sour-milk
products when using fruit-and-berry dressings.

We performed the in vitro study to determine the rational
concentration of apple pectin as a stabilizer that has prebiot-
ic properties and is a nutrient environment for the growth
of own normal microflora of the intestinal tract of humans.
In addition, pectin substances are characterized by detox-
icating and radioprotection properties. It was established
that the presence of pectin increases the activity of proteo-
lytic enzymes and improves the process of digestion [18].

We investigated the influence of pectin on the development
of bifidobacteria and the physical-chemical properties of the
obtained sour-milk clots.

A batch of pectin in the amount from 0.1 to 0.5 % was
mixed in a separate container with 0. % fructose and was
added to a small amount of skim milk. At constant stirring,
it was heated to (90£2) °C and aged for 5 min. The mixture,
cooled to (55+2) °C, was added to milk, normalized for the
content of DFMR, heated to a temperature of (55%2) °C and
purified. The resulting mixture was heated to (65%2) °C,
homogenized at pressure P=(15+2) MPs, pasteurized at
(90+2) °C, aged over 5...10 min, and cooled to a temperature
of fermentation (3 +1) °C.

We introduced to the prepared mixture a ferment in the
amount of 5 %, which contains 1-10* CFU/cm?® of the composi-
tion of bifidobacteria and lactobacilli, and aged it over 24 hours.

Upon cooling to (4£2) °C, we determined the impact of
mass share of pectin on the pH of the fermented milk base,
moisture-binding capacity, and viscosity of the received
structures. We used a sample without added pectin as control.

It was established that the titrated acidity increases with-
in the first hour in the control and examined samples by 6 and
7 °T, respectively. Over the next two hours it sharply increases
and reaches in the control sample 55, in the examined sam-
ple — 60 °T. Starting from the fourth hour, control samples
undergo an intensive growth of titrated acidity, which almost
reaches the level of titrated acidity of the examined sample, in
which an increase in acidity slows down due to the formation
of complex structures between the protein and pectin.

After six hours of fermentation, titrated acidity of the ex-
amined sample reaches 72 °T, control — 77 °T. At further aging
of the product, titrated acidity of the examined sample reaches
(80+2) °T, control — (88+1) °T. Over the fifth hour, the forma-
tion of gel occurs in the control sample, but the consistency of
clots is not as strong as in the presence of pectin.

Testing the water-retaining capacity of the sour-milk
milk clots by using a centrifuge method has shown that in
the examined samples with the addition of 0.3 % pectin the
water-retaining capacity increases, compared with control,
by 4.0 %. The difference in the moisture content can be ex-
plained by swelling of pectin, and the emergence of complex
structures between milk protein and pectin. The process
of structure formation occurs due to electrostatic forces,
hydrogen and hydrophobic bonds with the formation of a
3-dimensional spatial grid that retains moisture. The effect
of stabilization is achieved also by the formation of addi-
tional hydrogen bonds between biopolymers involving the
non-dissociated free carboxylic groups.

It should be noted that the examined samples with pectin
are better at restoring their structure after mechanical agita-
tion than control, due to the thixotropic properties of a sour-
milk product. Pectin, as a hydrocolloid, binds moisture and
forms a flexible structure, but its excess content in the product
could prolong the duration of cultivation by several hours.

Results of research into the influence of pectin on the
process of development of bifidobacteria in the milk base,
normalized for DEMR, show that pectin activates the devel-
opment of bifidobacteria in the process of fermentation. The
number of viable cells of bifidobacteria in sour-milk clots in-
creases from 1-10* CFU/cm?® to 0.5-103 CFU/cm?, compared
to control, in which the number of bifidobacteria grows only
to 1-107 CFU/cm?.

In the presence of pectin in the amount from 0.4 to 0.5 %,
there forms a non-uniform dense consistency and the taste



of pectin is felt. Therefore, the amount of pectin, which is
advisable to use, was limited to 0.3 %.

When making sour-milk products with a gelatinous
consistency and glossy surface, they use modified starch in
line with DSTU 4286:2004, which belongs to the neutral
polysaccharides. We performed a study to determine the
rational amount of the modified starch to be added, which
would make it possible to obtain the structure characteristic
of such milk-based desserts as pastes and puddings.

Batches of starch in the amount from 1.0 to 5.0 g were
poured over with four times the amount of skimmed milk,
heated to 30 °C, stirred and aged over 1 hour for swelling.
The resulting mixture, constantly stirring, was heated to
(85%2) °C for the complete dissolution of starch, and cooled
to a temperature of mixing with the normalized milk,
(55+2) °C. We introduced to the mixture, prepared to fer-
mentation, 5 % of the ferment, which contains 1-10* CFU/cm?
of the composition of bifidobacteria and lactobacilli, and
aged over 24 hours. Upon cooling to (4%2) °C, we deter-
mined water-retaining capacity, acid formation, and viscos-
ity of the derived structures. We used, as control, the fer-
mented milk base without starch. It was established that the
best water-retaining properties are observed in the presence
of 5.0 % starch. Water-retaining capacity of the fermented
milk base, as compared with control, increased by almost
20 %, but the product does not demonstrate a sufficiently
homogeneous consistency. Starch affects the acid-forming
capacity of the examined samples. Acidity in the control
samples reaches almost 88 °T, and with 5.0 % starch —
it does not exceed 76 °T. Starch, as a neutral hydrocolloid,
does not directly affect the fermentation process, but it
binds moisture and increases the viscosity that prevents the
development of fermentation cultures and slows down the
fermentation process.

Dynamic viscosity of the examined samples that use
starch, which was determined using the rotational visco-
simeter “Reotest-2”, increases from 12-1073 to 25-1073 Pa-s.
When using 5.0 % of starch, one feels its flavor, therefore, the
amount of starch which was limited to 4 %.

The process of homogenization is aimed at fragmentation
of casein micelles to submicelles, and milk fat to the balls
with a diameter of less than 1.0 um [19]. We selected the
optimal regime of homogenization based on an indicator
for the settlement of fat fraction after homogenization at
temperatures of 55-75 °C and pressure 10-15 MPa. It was
established experimentally that the optimal mode of homog-
enization of milk base, whose efficiency reaches 85 %, is the
temperature of 65 °C and a pressure of 15 MPa. Effective-
ness of the homogenized milk base with stabilizers at a pas-
teurization temperature of 65 °C and a pressure of 15 MPa
reaches 97-98 %.

Dairy enterprises employ rather strict modes of pas-
teurization. This is predetermined by the high bacterial
contamination of raw materials and the need to receive a
product that can be stored for less than 7 days. A pasteur-
ization mode should contribute to the complete destruction
of pathogens, maximally destroy the saprophytic microflora,
and ensure a minimum change in the main biologically valu-
able components of the product.

We performed a study into the effectiveness of pasteur-
ization of a synbiotic product and determined the quanti-
tative and qualitative composition of the microflora after
pasteurization under the modes of (85+2) °C, (90£2) °C,
(92+2) °C. In the examined samples, we determined the

content of colony-forming QMAFAnM, BGKP, and heat-
resistant microorganisms (Table 5).

Table 5

Efficiency of heat treatment depending on the mode of
pasteurization (n=3, P=0.95)

o Pasteurization effectiveness, %
Pasteurization mode -

OMAFAnM | Heat-resistant | BGKP
t=(85%2) °C, =2 min. 99.43 99.12 absent
t=(90£2) °C, t=2 min. 99.98 99.96 absent
t=(92+2) °C, 1=2 min. 99.99 99.99 absent

An increase in the temperature of pasteurization from
(85£2) °C to (90%2) °C decreases the number of colo-
ny-forming QMAFAnM by almost 100 times, heat-resistant
microorganisms — by 20 times, BGKP — by 3times. An
increase in the temperature of pasteurization to (92+2) °C
reduces the number of all microorganisms by two times.
That is, the decisive influence of temperature on the micro-
flora of a synbiotic product occurs at a temperature of pas-
teurization (90£2) °C. Application of the high-temperature
pasteurization at a temperature of (90£2) °C and (92+2) °C
with an aging over 2 minutes makes it possible to ensure the
safety of the pasteurized milk mixture. Residual microflora
under the high-temperature pasteurization of the examined
samples are represented by soporific microorganisms that
are, from a biochemical point of view, low-active, and do not
develop at storing temperatures of (4£2) °C. The effective-
ness of pasteurization of synbiotic products at a temperature
of (90+2) °C and (92+2) °C, aged over 2 minutes, is almost
indistinguishable, so the pasteurization was carried out at a
temperature of (90+2) °C, aged over 2 minutes.

We investigated the development of bifidobacteria, as
well as the structurally-mechanical properties of a milk base
for dessert products, in the presence of the applied bifido-
stimulants and structure-forming agents. Control samples
were the sour-milk clots, received by fermenting the milk,
normalized for DFMR and fat, without using bifidostimu-
lants and structure stabilizers. Prepared solutions of stabi-
lizers were mixed at (55+2) °C prior to introducing to the
milk base. We added to the milk, normalized for DFMR
and fat, a mixture of the prepared bifidostimulants and
stabilizers in the preliminary established rational amount.
The resulting mixture was purified, heated at stirring to
(65£2) °C, homogenized at pressure P=(15+2) MPa, and
pasteurized at (90£2) °C over t=2 min. The mixture, cooled
to (37%1) °C, was fermented with the adapted composition
of bifidobacteria and lactobacilli in the amount of 5 % with a
content of microorganisms of 1-10* CFU/cm? and aged over
6 hours. The end of the fermentation process was defined
based on the indicators for titrated and active acidity. In
the product, cooled to (4%2) °C, we determined the impact
of the applied bifidostimulants and stabilizers on the devel-
opment of probiotics, titrated and active acidity, and the
physical-chemical properties.

The process of gel formation begins at hour three and al-
most ends at hour five of the process of fermentation. Duration
of the lag-phase during fermentation of dessert products with
a gel-like structure is 1 hour, indicating the properly defined
composition and the number of the used bifidostimulants. The
largest increase in titrated and decrease in the active acidity
occurs from hour three through hour five of fermentation.
Titrated acidity of the examined samples after six hours of



fermentation is 72 °T, control — 85 °T, active acidity is, respec-
tively, 4.7 and 4.5. The number of viable cells of bifidobacteria
in sour-milk clots after 6 h of fermentation increased from

110* CFU/cm? to 2.510' CFU/cm?,

molecules of hydrocolloids. In addition, to prevent syneresis
and maintain the pH of the medium, we added salt of citric
acid, three-substituted, in the amount of 0.12 %.

compared to control, in which the Assessment of milk quality, acceptance, Cream Dry skimmed milk,
number of bifidobacteria grows to purification, storage F=35% DS=96 %, F=1 %
2:10% CFU/cm?. 1 1 1

The viscosity of products was | Heating to 4045 °C | Normalization of skimmed milk at
determined using the viscosimeter - DEMR 12.5 % and fat 2.5 %
“Reotest-2” (a shear rate gradient | Separation |
Dr=0.3333 s!). It was established T 1 :
that the process of structure forma- @I IE

Cream cooled to

tion during fermentation of a milk- 4 6°C

Skimmed milk,
DS=9 %, F=0.05 % | Stach | | | Fructose |

based dessert product is almost
over when reaching a viscosity of
1.65 102 Pa:s.

An important component of any
product is taste fillers, which not
only form the organoleptic proper-
ties, but also enrich products with
biologically active ingredients —
vitamins, mineral substances, poly-
phenols, increase the body’s resis-
tance to adverse environmental
conditions. Dressings are typically
the fruit-berry juices or syrups that
are distributed evenly throughout
the entire volume of the product.
When making sour-milk products
for functional purposes, it is advis-
able to use only the juices of direct
extraction from vitamins, polyphe-
nols, minerals, etc.

The complexity of using
fruit-berry dressings relates to that
the application of additives in the
process of fermentation can disrupt
the process of fermentation of a milk
base, change the color, flavor, and
rheological properties of the finished
product, which affects the duration
of storage of the finished product.
It was experimentally proven that
the production of dessert fermented
products is advisable to carry out
using a thermostatic technique, and
the fruit-berry dressings should be
better introduced after fermentation
during agitation.

Reserve

Storing

Fruit-berry filler

5. 3. Development of a technology for dessert fer-
mented products with bifidogenic properties

Based on the results of our study, we have developed the
formulation and technology of production of dessert milk-
based fermented products with a fruit-berry dressing (Fig. 3).

Stability of a product to syneresis and the level of its
viscosity affect the stability of the structure of sour-milk
dessert products and the duration of storage. It should be
taken into consideration that fruit-berry fillers have low
acidity (pH 2.9-3.6), which can lead to the compaction of
the mesh of protein gel, disruption in the structure of des-
sert food and the occurrence of syneresis. The presence of
stabilizers prevent the process of syneresis as a result of the
formation of colloidal aggregates between milk proteins and

| S S S B

Milk base composition

! f
| Heating to t=(40-45) °C | Salt-
¢ stabilizer

| Milk base purification |

v
| Heating to t=(65+2) °C |
v
| Homogenization: t=70-75 °C, P=(15—2) MPa |

'

| Pasteurization: t=(90+2) °C, 7=2 min. |

v

| Cooling to fermentation temperature (37+1) °C |

|

Introduction of complex of selected consortia
of bifidobacteria and lactobacilli (2:1)

v

Agitation for 20—30 min. |
v

| Packing to air-tight containers, packaging. labeling |

'

| Fermentation over 5-6 hours to pH 4.6-4.7 |
v

| Cooling to t=(3%1) °C |
v

| Storing at t=(3.0+1) °C not longer than 15 |

Fig. 3. Technological diagram for making dessert fermented products

The semi-finished fruit-berry juices without pulp, prior
to introducing to the fermented product, were exposed
to heat treatment at 70-80 °C for 20 min. and cooled to a
temperature of (37+1) °C. When using juices with pulp, the
semi-finished juice was pressed, homogenized, pasteurized at
80-85 °C for 20 min., cooled to a temperature of (37+1) °C,
and used for the production of dessert products. Sour-milk
products agree most successfully with raspberry, cherry,
cranberry, strawberry, current, apricot juices.

We investigated the physical and chemical properties of
the obtained sour-milk dessert products with a strawberry
filler and without it (control) immediately after cooling to a
temperature of storage of (3+1) °C (Table 7).

The number of viable cells of bifidobacteria in the sam-
ples with fruit and berry juices is higher than that in control;
syneresis is absent in all samples. The process of clot forma-



tion takes 5-6 hours. The obtained clots of the synbiotic
product are dense, their consistency is homogeneous, gentle,
gelatinous, viscous to a degree. The taste is pure, pleasant,
with the color, taste, and smell of the strawberry filler.

Table 7
Characteristic of dessert products with a fruit-berry filler
(n=3, P=0.95)
. Dessert products
Indicators -
Control Experiment
Active acidity, units pH 4.5+0.1 4.67£0.1
Titrated acidity, °T 77.5%0.2 75.2+0.2
Number of viable cells of
bifidobacteria, Lg CFU /cm? 9.2+2 9.8+2
Clot formation time, hours 5.0+0.5 5.5%0.5
Viscosity, n:103, Pa-s 1.89+0.2 1.93%0.2
Syneresis, cm® absent absent

To influence the state of the microflora in the intes-
tines, the number of probiotics in the composition of sour-
milk fermented products should reach a minimum level of
1107 CFU/cm?. Technological feature of the production of
dessert fermented foods is the process of structure forma-
tion, which occurs when cooling the finished product to a
temperature of 46 °C for 6—8 hours.

Our dessert products were kept at a temperature of
(4%2) °C for 25 days to determine the optimal shelf life for
eating. We controlled the organoleptic, physical-chemical,
microbiological and rheological parameters at the time of
clot formation, and after 5, 10, 15, 20, and 25 days (Table 8).

Table 8

Characteristic of organoleptic parameters of fermented dessert
products depending on the length of storage (n=3, P=0.95)

Storage duration, days

P: € -
arameters |- Freshly- )5 yg | 5 | 90 | 25
prepared
Dessert product, milk-based (control)
Tz}_lste and Pure, sour-milk, without foreign odor and taste
avor
Color White with light cream tint, homogeneous
throughout the mass
Consistency Homogeneous, viscous, gel-like | With negli-
and physical mass, without whey separation, | gible release
appearance with glossy surface of whey

Dessert product, milk-based, with a fruit-berry filler

Taste and Pure, sour-milk, moderately sweet, with aroma
flavor and taste of the filler
From pale pink to pinkish, uniform throughout
Color A
the mass

Consistency Homogeneous, viscous, gel-like | With negli-
and physical mass, without whey separation, | gible release
appearance with glossy surface of whey

It was established that over 15 days of storage an in-
crease in acidity occurs evenly in the control and examined
samples made with a fruit-berry filler. Over the next five
days, the active acidity dramatically decreases to the level of
pH 4.5 on average, and the titrated acidity rises to 86...89 %.

With shelf life is extended up to 25 days, active acidity
of control samples is reduced. In the examined samples, an
increase in acidity is slowing down, due to the reduction in

the content of free hydrogen ions as a result of water mole-
cules binding to the hydrocolloids. Over 10 days of storage,
the number of viable cells of bifidobacteria almost does not
change and, in the examined samples, is 1.5-10'° CFU/cm?,
in control — 7.5-109 CFU/cm?. In the next 5 day, there begins
a gradual die-out of cells of bifidobacteria, but the number
of viable cells in the products remains at a high level, in
the examined samples — 9.5-10° CFU/cm?®, in control —
4.210° CFU/cm?.

It was established that the structure of control samples
of desserts remains unchanged during 15 days, examined
samples — 20 days, and then there starts an insignificant
release of moisture. In 25 days, syneresis of the examined
product is 1.2 cm®. Probiotic properties of the examined
samples and control samples over 20 days of storage are at
the level of 6.3-10° CFU/cm?, control — 0.8-10° CFU/cm?®.
The optimal shelf life of dessert products without a change in
the rheological properties was limited for a period of 15 days.
The developed production technology of sour-milk desserts
with bifidogenic properties has passed industrial testing at
the Litinsky dairy factory.

6. Discussions of results of research into the development
of a technology for the production of fermented sour-milk
desserts

In the course of this work, we investigated the strains
of lactic acid bacteria that can develop in milk, have a high
activity to the fermentation of lactose and milk protein
proteolysis. We have determined the strains of lactic acid
bacteria resistant to inhibitors of development in the gastric
tract, during storage and use.

The complexity of making sour-milk products with
bifidogenic properties relates to the search for strains and
consortia of lactic acid bacteria. And the need to define the
conditions for maximal survival and retention of activity of
bifidobacteria depending on a formulation composition of
sour-milk milk products and the prebiotics used.

When using the composition of fermenting cultures from
the consortia of bifidobacteria (B. bifidum + B. longum +
+ B. adolescentis) and lactobacilli (L. acidophilus + S. ther-
mophilus) in the ratio of 2:1, the energy of acid formation
in the composition increases, compared to the consortium
of bifidobacteria, by 5.3 %. The use of bifidostimulants —
fructose, lactulose, and inulin — stimulates the growth and
development of bifidobacteria by 8.5 %, 12.2 %, and 15.8 %,
respectively.

Increasing a dry fat-free milk residue (DFMR) in the
milk base to 12.5 % reduces the duration of clot formation by
2-3 hours, as well as stimulates the growth of bifidobacteria.
When using a milk base with a DFMR content of 12.5 %,
growth of viable cells of bifidobacteria, in comparison with
control, increases by 19 %.

A component composition of the stabilizing system,
which contains 0.3 % pectin and 4.0 % starch, contributes to
an increase in the number of viable cells of bifidobacteria in
dessert products from 1-10* CFU/cm? to 1-108 CFU/cm?and
makes it possible to obtain a homogeneous gel-like structure
with a glossy surface, characteristic of pastes and puddings.

We have substantiated the technological parameters
for making dessert fermented products: homogenization —
t=65°C, P=15 MPa, pasteurization — t=(90+2) °C, 1=
=2 min, temperature and duration of storage t=(3%1) °C,



=15 days, which ensure obtaining dessert fermented
products of high quality with the content of viable cells
of bifidobacteria 1-10° CFU/cm? and viscosity (1.75=
+£0.2)-10° Pa-s. In the presence of fruit and berry fillers
the products acquire a pleasant taste and coloring, enrich
with vitamins, polyphenols, mineral substances, soluble
and non-soluble food fibers, etc. When stored over 15 days
at a temperature of (3+1) °C, the titrated acidity of des-
serts increases to 82 °T, and viscosity increases slightly
due to the formation of new hydrogen bonds and structure
compaction.

The research results obtained open the possibility of
long-term storage and use of sour-milk desserts with a
high activity of bifidobacteria. The work related to the
search for possibilities of application of the established
consortia with a variety of biologically valuable fillers
will continue.

7. Conclusions

1. Complex ferments based on the consortia pf probiotic
bifidobacteria and lactobacilli of various taxonomic groups
are more resistant to adverse environmental factors and have
a higher activity compared to ferments made using the pure
monocultures. Supplements of fructose and lactulose stimu-
late the growth and development of bifidobacteria.

2. The use of pectin and starch as the stabilizing system
makes it possible to increase the number of viable cells of
bifidobacteria and to obtain the consistency that is charac-
teristic of pastes and puddings.

3. The use of fruit-berry dressings promotes the develop-
ment of bifidobacteria and lactobacilli, accelerates the for-
mation of sour-milk clots. The optimal shelf life of fermented
dessert foods at a temperature of (3£1) °C should not exceed
15 days.
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