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l. [OCYAAPCTBEHHOE HAYYHO-TNPOM3BOACTBEHHOE
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1. TPEMAPAT MUKPOBHbIN «<BUONPY»
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[Tpenapat
«bnonpyn»

MpenapaT MUKPOGHbI «Bbrionpya» NpegHa3HayeH Ans peryasyum BOgHbIX MUKpoboLe-
HO30B 1 MOBbILEHNA KOPMOBOI 6a3bl NpyaoB. OcHOBO MUKpPOBHOro npenapaTta «buo-
npyg» ABNATCA LWTaMMbl Copoobpasytownx baktepuin poga Bacillus ¢ BbICOKOW aHTU-
MUKPOOHON, rmgponutuyeckoin, docdatmobunmsnpytowleii n asoTduKcmpyioLen akTms-
HoCTAMK, Bnarogapa KOTOpbiM 06ecneunBaeTCA NOBbIWEHME KOHLEHTPALUM GUOreHHbIX
3/1eMeHTOB B BOfe W BOBNeYeHMe UX B BMONnornyeckre npoLecchl, CBA3aHHble C KPyro-
BOPOTOM BELLECTB.

MpenapaTrBHas popmMa — XKUAKOCTb. TUTP KU3HECMOCOOHbIX BAKTEPMI — He MeHee
1 mnpa/mn.

O6nacTb NpMeHeHnA — PblIOOBOACTBO.
Hopma pacxoga npenapata — 3 n/ra, KpaTHOCTb 06paboToK — 2.

PbiboBoaHble Npyabl: cnocob npumeHeHNA — 06paboTKa JOHHbIX OTNOXEHWN B BECEH-
HWIA 1 OCeHHMI Nepuogbl. Pacxop pabouyero pacteopa — 60 ni/ra.

OTeyecTBeHHbIM aHanorom sBasetca 6uonpenapat BIOSPLIT, HanpaBneHHbIN Ha O4UCTKY NPECHbIX BOOEMOB
OT PaCTBOPEHHbIX B BOAE OPraHNUYeCcKnx CoeArHeHnn 1 nepepaboTKy M3ObITOUHbIX AOHHbIX OTNIOXKEHWN, a 3a-
py6exHbiM — 6uonpenapat «Anibrotek SPLIT», npegHasHauYeHHbI A8 OUMCTKM MPYAOB OT AOHHbIX OTIOXe-
HUI N OpPraHNYecKnx coeguHeHuii. Mo cpaBHEHMIO C HAM HOBbIN NpenapaTt MUKPOOHBbI «brionpya» obecneyn-
BaeT He TOSIbKO MOBbILEHVE COfePXKaHWs BUOTeHHbIX SN1EMEHTOB B BOAHOW cpee 3a cYeT Mobunusaumm Tpya-
HOLOCTYMHbIX MUHEPAsIbHbIX N OPraHNYeCKUX COeaUHEHUI, HEOOXOANMBIX ANA NOSHOLEHHOIO Pa3BUTUA ecTe-
CTBEHHOW KOPMOBOW 6a3bl, HO 1 06NaJaeT WNPOKNMM CMEKTPOM AENCTBUA NPOTMB Bo3byauTenein 6onesHen
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CyTKH

Bbixoa MuHepanbHoro Gocdopa 13 JOHHbIX OTN0XKEHWIA (CYyrINHOK) B BOZY
npu npuMeHeHUn npenapata «buonpya»
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pbl6 (a3POMOHO3 1 MCEBAOMOHO3) 3a CYET aHTUMUKPOOHOIO CBOWCTBA. 10 TEXHNKO-3KOHOMMYECK/M NOKa3a-
TenAM npenapaT MUKPO6HbIN «brionpya» cootBeTcTByeT GUonpenapatam BIOSPLIT n «Anbrotek SPLIT» (oTeyve-
CTBEHHBIN 1 3apy6eXKHblii aHaNnorn COOTBETCTBEHHO).

OXXUAAEMbIA PE3YNLTAT NPUMEHEHUA

MprMeHeHWe npenapata MUKPOOHOTo «bronpya» CNocob6CTBYET MOBBILEHUIO CTECTBEHHON Pbl6ONpoayK-
TUBHOCTW NPyoB Ha 40-60 %, CHKEHUIO 3aTpaT KOMOMKOPMOB Ha 29,7 %, COKpaLLEHUIO PaCXOA0B MUHEPANb-
HbIX a30THO-GOCHOPHBIX YAOOPEHUIA MO CPaBHEHNIO C HOpMaTMBaMU Ha 60 %, a Takke obecneunsaeT buonoru-
UeCKM KOHTPONb BO36YyauUTeneil 6onesHel pbl6.

TEKYLWAA CTAOUA PASBUTUA
Pa3paboTka BHeApeHa B NPOV3BOACTBO.

CBEZJEHUA O MPABOBOI1 OXPAHE
Her.

NOTEHUWAJIbHbIE NOTPEBUTEJNIN U/ BAUHTEPECOBAHHDIE B PA3PABOTKE
PbiboBOAHbIE X03AMCTBa MMHUCTEPCTBA CENBCKOrO XO38MCTBA U NPOAOBONbCTBUA Pecny6nvkm benapycsb.

KOHTAKTHbIE OBAHHDIE

Lmbira EkaTtepuHa lOpbeBHa, CTapLumii HayYHbI COTPYAHUK, MarncTp GMONornyeckrx Hayk.
Ten.: (+375 29) 742 88 63
E-mail: shmyga@biotech.bas-net.by




Il. PECINYBAMKAHCKOE YHUTAPHOE TNPEAINPUATHE
«WMHCTUTYT PBIBHOTO XO39MNCTBAN

2. IPOMDBILLNTEHHBIE TMBPUAALI KAPMIA CAMYPCKUM CA3AHOM, NONYYEHHBIE
OT FTEHETUYECKU MAPKUPOBAHHbIX NPOU3BOAMNTENEN AMYPCKOTO CA3AHA

AL
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A0y ‘“‘P'L

MeTopunueckne pekomeHAaLUM NO CKPeLLMBaHWIO amyp-
CKOro ca3aHa C NopojamMu Kapra 6enopycckoi u 3apy-
GEXXHOW cenekuny ansa nonyyeHns NpPOMbILLIEHHbIX M-
6puaoB. JlyulwmMuy NoKasaTensaMuy Nno pesysbraTaM onbIT-
HbIX PaboT XapaKTepPU30BasiCA KPOCC N306EeIMHCKOrO Kap-
na oTBOAKa TpY NPUM X aMypCKnin casaH. BbkuBaeMocTb
ceroneTtka coctaBwuna 48,5 %, cpegHaa macca — 27,8 1.
BbiknBaemocTb rogoBurka 3a nepmog 3umoBkn — 90 %,
notepsa maccbl — Ao 5 %. BbikrnBaemocTb AByxseTka —
80 %, cpepHAa macca — 505 r. KoadppuLmeHT ynutaHHOCTU
asyxnetkos — 2,80, MHAEKC BbICOKOCMNMHHOCTU — 2,99.
MonyyeHre NPOMbILLIEHHbIX TMOPUAOB aMypPCKOro ca3a-

Ha C mopoAamMu Kapna 6en1opyCccKoit 1 3apyBeXXHON ceneKkummn No3BOIUT PACLUMPUTD JNana3oH NPOMbILIEHHbIX
KPOCCOB, XapaKTepu3yoLwmxcs BbICOKMMU PbiOOBOAHBIMY NMOKa3aTeNsAMM B Pa3fIMUHbIX YC/TOBUSAX BblpalLBaHUA
MPOMBbILLIEHHBIX PbIGOBOAHbIX OpraHM3aLnii 1 NPYAOBbIX XO3ANCTB, 3aHUMAIOLLMXCS Pa3BefleHNneM Kapna, pas-

NYHO GOPMbI COBCTBEHHOCTU.

Mo oTHoweHuIo K Nydwm oTeq4eCTBEHHbIM o6pa3u,aM (nokasatenu): yBennyeHme BbiXKNBaeMOCTU CErosieTka

1 rogoBuKa rmépuaa Ha 5-10 %.

Mo OTHOLLIEHMIO K yYLIUM MUPOBLIM 06pa3Liam (MoKa3aTesnn): HET aHanoro..

JKOMOrMYHOCTb: MPOAYKUNA ABASETCA SKONOrMYeckn 6e3onacHom, NCNosib30BaHME ee He NpegycMaTprBaeT
LOMONHUTENIbHOTO 3arPsi3HEHNA OKPYXKatoLLel cpeabl (OTHOCUTENBHO AECTBYIOLLMX TEXHOIOTMI BblpalLMBaHWSA

TOBapHOW pblbbl B MONMKYNLTYpE B Npyaax).

YBennuyeHune npon3BoACTBa TOBapHOI‘/‘I pbl6b| B pecny6n|/|Ke NP CHUXKEHNW 3aTpaT Ha ee Npon3BoACTBO.

Pa3spaboTka BHeipeHa B NPOM3BOACTBO.

Her.

PbiboBogHble xo3ancTBa Pecnybnuku benapychb.

CepreeBa TaTbsiHa ANleKCaHPOBHA, 3aBeAyioLnid nabopaTopren cenekumm n NeMeHHON PaboTol.

Ten.: (+37517) 378 79 46,378 80 52
E-mail: belniirh@mail.ru
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3. JIEYEBHO-MPOOWIAKTUYECKNI KOMBUKOPM A1 OCETPOBbIX Pblb

OMUCAHUE PASPABOTKI

CocTaB pa3paboTku:

1. TexHnyeckue ycnosus TY BY 100035627/029-2022 «Kombu-
KOPM 3KCTPYAMPOBAHHBIV MPOAYKLUOHHBIA ANs OCETPOBbLIX Pbld
“T'ymokopm”».

2. IHCTpYKLMA NO NpUMeHeHNI0 KOMOMKOpMa.

3. [lononHeHme K MHCTPYKLMM NO NPUMEHEHNIO BETEPUHAPHOIO
npenapata «[yMMHOOMOTHK», coiepKaLlero ryMMHOBbIE KACSOTbI,
MeTOAOM JleyebHbIX BaHH Npu GYHKLMOHaNbHBIX PacCTPOMCTBaX
neyeHu.

4. MeToanyeckue pekomeHaaLUn no NpoBefeHnio meponpus-
TWUIA, HaNpPaBeHHbIX Ha BOCCTaHOBIEHNE MOP(OPMN3NONOrMyecKmnx
bYHKLMIA neyeHn oceTpoBbIX Pbib.

Mcnonb3oBaHWe 3KCTPYANPOBaHHBIX SleuebHO-NPOdUNaKTUYECKNX NPOAYKLMOHHbIX KOMOVMKOPMOB AnsA oce-
TPOBbIX PblO6 NO3BONMT YNyUlWNTb GYHKLMOHANIBHOE COCTOAHME MEYEHMN 3a CYET CHUXKEHWA FIKOTeHa B Hel
Ha 32,9-55,0 %, yBennUUTb BbIXMBaeMOCTb Pbibbl Ha 10,0 %.

O6nacTb NprYMeHeHs: pbI6GOBOACTBO (PbIGOBOAHbBIE OPraHM3aLMK, 3aHMaloWMeCs pbibopasBegeHnemM oce-
TPOBbIX BULOB Pbl6).

TEXHUYECKUE NPEMMYLLECTBA

Mo OTHOLLEHMIO K NYYLUUM OTeyeCcTBEHHbIM 0bpa3Lam (MoKas3aTenu): yBenMyeHa NnpoayKTMBHOCTb pbiboBos-
HbIX Mogynen Ha 15,0 %, cHUXeH ywep6 Ha 25,0 %.

Mo OTHOLUEHMIO K NYYLLUM MUPOBbLIM 0O6pa3Liam (NMoKasaTtenv): yBesimueHa BblXKMBAaeMoCTb pbibbl Ha 10,0 %.

DKOMIOMMYHOCTb: TEXHONOMUA N3rOTOBJIEHNWA KOM6VIKOpMa ABNAETCA dKOSIornyecky 6e3onacHom, MCcnosib3oBa-
H/e ee He npefyCcMaTpMBaeT 3arpAsHeHne 0pr>Ka|ou4e|7| cpenbl.

OXWAAEMbI PE3YJITAT MPUMEHEHMNA

YBennueHve Npon3BOACTBa TOBapHOW pbibbl B Pecnybninke benapycb Npu CHUXKeHWK 3aTpaT Ha ee npous-
BOLCTBO.

TEKYLLAA CTAOUA PASBUTUA

Pa3paboTka BHeapeHa B NPOV3BOACTBO.

CBEJEHUA O MPABOBOW OXPAHE
MaTteHT Ha n30bpeTeHmne Pecny6nukn benapycb N2 23722 ot 31.03.2022.

NOTEHUWANDbHbIE NOTPEBUTENU U/ 3BAMHTEPECOBAHHDIE B PASPABOTKE
PriboBoaHble x0351McTBa Pecny6nvkin benapych, 3aHMMaloLwmecs pbibopasBefeHeM 0CeTPOBbIX BUAOB Pbib.

KOHTAKTHbIE AHHbIE

Kowak MaHHa BUKTOpOBHa, 3aBeaytoLuii nabopaTopuein KOPMOB, KaHAWAAT TEXHUUECKUX HAYK, [OLEHT.
Ten.: (+37517) 378 79 46, 353 83 52,351 96 25
E-mail: belniirh@mail.ru




4. CETOJIETKW BEJTIOPYCCKOM 3EPKANIbHO MOPOAbI KAPTIA, CEFOJIETKM
YUCTBIX INHWIA U NPOMBILLTEHHBIX IBYXNOPOAHDBIX KPOCCOB

YcTaHOBNEeHa reHeTUYeCcKasa pasHOPOAHOCTb [iBYX
NNHWI 6eNI0PYCCKOro 3epKanbHOro Kapna no reHe-
TMYECKUM MapKepaMm. Y ceronetok | nuHum ynyuJue-
Ho Ha 10 % MaccoHaKomMeHre Mo OTHOLLEHMIO K yY-
WM OTeYeCTBEHHbIM obpa3uam. BbpknBaeMocTb
y ceroneTok Il nuHum Bbiwe Ha 5-10 % no oTHOLe-
HUIo K aHanoram. Mpw ot6ope B pbiBOBOAHBIX Opra-
HU3aUMAX NPON3BOAMTENEN MO 3afaHHbIM XapaKTEPUCTMKAM NO3BONINT CGOPMUPOBATb INNTHOE MAaTOYHOE CTa-
[0 11 mofy4yaTb pblbONOCAAOYHbIN MaTepua 1 TOBAPHYIO MPOAYKLMIO OT MPOU3BOAUTENEN KaXKAoWN NINHMM B OT-
LEenbHOCTM MO0 NyTeM NONyYEHUA MEXITUHENHbBIX KPOCCOB.

3apy6exHble MOpoAbl Kaprna MCMNob3yloTcsA B pbiIOOBOAHbBIX OpraHm3aLusaxX Kak yinyJluaTenm sKcTepbepa To-
BAapPHOW NPOAYKLUM NPy MeXNopoaHo rubpuansauun. leHeTnyeckas XapakTepurcTriKa nopop 3apy6exxHom ce-
NeKUMM ABNAETCA OQHUM 13 KpuTeprieB GOPMUPOBAHUA MaTOYHbIX CTaf 1 MO3BOJIAET BECTW LiefeHanpasieH-
HbI OTOOpP Npou3BOAUTENEN ANsA NoAAepP KaHNA B YACTOTE MOPOLAHBIX JIMHWIA C COXPAHEHMEM NMPUCYLLNX KaXK-
Jon nopoje KayecTs.

Mo oTHOLEHNMIO K NyULIMM OTeyecTBEHHbIM obpa3sLam (nokasaTenu): ynydweHune Ha 10 % no maccoHakone-
HWIo y ceroneTkoB | nuHUKU 1 5-10 % No BbIPKMBAEMOCTN y ceroneTkos Il anHun.

IKONOTMUYHOCTb: SKONOTMYECKIN YNCTasA MPoayKLUA.

YBenunyeHve npon3BoACTBa TOBaPHO pbibbl B pecnybnvke Npu CHUXKEHWI 3aTpaT Ha ee NPON3BOACTBO.
Pa3paboTka BHegpeHa B MPON3BOACTBO.

Her.

Pbi6oBoAaHbIe x03ancTBa Pecnybnukn benapyco.

CepreeBa TaTbsiHa AfleKCaHAPOBHA, 3aBeAyioLnii nabopaToprien cenekumm n NIeMeHHON PaboTbl.
Ten.: (+37517) 378 79 46,378 80 52
E-mail: belniirh@mail.ru

5.TEXHOJIOTUA BbIPALLUBAHNA NOCAAOYHOIO MATEPUANA BENIOTO AMYPA,
OBECMEYNBAIOLLASA YBENNYEHUE NPOU3BOCTBEHHbIX MOKA3ATENEN

TexHONOrMYeCKMN pernameHT BbipalLBaHWUA NOCafoYHOro MaTeprana 6enoro amypa, obecrneunBaoLLmii ynyy-
LIEHWe NMPOV3BOACTBEHHbIX MOKa3aTesel, Hanpae/eH Ha yBenimueHre 3pGEKTUBHOCTM UCMONb30BaHUsA OrpaHu-



UEHHOTO pecypca — NIMYMHKKM 6enloro amypa — B NPYAOBOI akBakynbType benapycu. TexHonorus npumeHrma
B KauecTBe aJibTepHATMBbI TPAAULMOHHON NHTEHCMBHOMN TEXHONMOMMU MOyYeHMA NOCaJoYHOro MaTeprana npy-
[OBbIX KaproBbIX Pbl6 B MONMKYNLTYpe B X03ANCTBaX, rae NPOV3BOACTBEHHbIE NOKa3aTenu No ceroneTky 6eno-
ro amypa HUXe HOPMAaTUBHbIX IMOO KX JOCTVKEHME TPeOyeT NONONHUTENbHBIX 3aTPaT PECYPCOB. YBeNMYeH e
NPOU3BOACTBEHHbIX MOKa3aTesnel 4OCTMraeTcs 3a CHeT HayYHO 060CHOBAHHOIO NoAXoAa K opraHv3auuy nogpa-
LMBAHMS IMYMHKM, OFPAHNYEHHOTO NCMOJIb30BaHMS KOHLIEHTPUPOBAHHbIX KOPMOB 1 MHEPasbHbIX YA06peHW.

Mo oTHoOwWeHMIo K Nyywinm oteveCTBEHHbIM o6pa3uaM (nokasatenn):

- «BblpalmBaHue ceroneTkoB pacTMTenbHOAAHbIX pblb 6e3 noacaaku Apyrux Bugos» (n. 10 THIMA «PbiboBogHO-
6ronornueckme HoOpmbl ANA SKCMIyaTauumn NPyaoBbIX U CaKOBbIX X03ANCTB benapycny»): obwasn pbibonpoayk-
TMBHOCTb — 250-300 Kr/ra, B Tom uncne no 6enomy amypy — 100-120 Kr/ra, BbKMBaeMOCTb (OT 3aTpayeHHOMN
3-CyTOUHOM NNYNHKN) — 20-25 %;

- pa3paboTaHHasA TexXHoMorus: obwas pbibonpoayKTMBHOCTE — A0 400 Kr/ra, B TOM yncsie no 6enomy amy-
py — A0 400 Kr/ra, BblXKMBaeMOCTb (OT 3aTpayeHHoM 3-CyTOUHOM NnunHKKN) — 40 % 1 6onee.

Mo OTHOLUEHNIO K yYLUMM MUPOBbLIM OOpa3sLiam (MokasaTenu): HeT aHanoros B npegenax -1l ppi6oBOAHbIX 30H.

JKOMOTrMYHOCTb: SKOMOMMYHA B CPaBHEHUM C aHanoramu 3a CYeT ONTUMU3aLMM NPUMEHEHNA KOMBUKOPMOB
1 ynobpeHu.

YBenuueHue BbixnsaemocT ¢ 20-25 % go 30-40 % nonyyeHHOro NocafovyHoOro Mateprasa B Xoge 3uMOBKU 1 B
X0[e BeCEeHHero 3apblbneHUs NpyaoB roqoBMKOM 6e10ro amypa 3a CHeT NMOBbILWEHUS NOAFOTOBIEHHOCTU PbiObl
K 3MMOBKe, NOAAEPKaHUA KPUTUYECKNX NOoKasaTenen rugpoxXnmMmmyeckoro pekuMa B 3MMOBabHbIX Npydax Ha
YAOBJIETBOPUTENBHOM YPOBHE, OTCYTCTBUSA TPaBMaTM3aLUuy Npy COPTUPOBKE nepes 3apblonieHnem.

Pa3zpaboTka BHeipeHa B NPOU3BOLCTBO.

Hert.

PbiboBoaHble xo3arcTBa Pecnybnukn benapyco.

MaHTtenen Cepreii Hnkonaeswny, 3aBegyownin nabopatopuen NpyaoBoro v MHAYCTpUanibHOro pbiOBOACTBA,
KaHOMZAT CeNIbCKOXO3ANCTBEHHbIX HAYK, IOLEHT.

Ten.: (+375 17) 378 79 46,353 83 52,374 66 83

E-mail: belniirh@mail.ru



6. JObABKA KOPMOBAf «<AKBABALIWITUH». KOMBUKOPMA NMPOAYKLINOHHDbIE
ANA PA3HOBO3PACTHOI0 KAPMA C MPOBUOTUYECKOW JOGABKOW KOPMOBOW
«AKBABALIUTUH»

KopmoBas gobaBka «AKBabaLMINNH» aKTUBM3NPYET NPOLECCh NULLEBAPEHMNSA U AEATENIbHOCTb XKeNyA0oUYHO-
KuLeyHoro TpakTa. Hopmanusyetr o6MeHHble NpoLecchl B OpraHn3me pblib, YTo MPUBOAUT K MOBLILLEHMIO eCTe-
CTBEHHOW PE3UCTEHTHOCTU M MOBLILLIEHWIO MPOAYKTUBHOCTU.

Kopmogas no6aska 201

r

ANA NOBbIWEHWA YCBOAEMOCTH TPYAHOTHAPONH3YeMbIX
HHTPEAHEHTOB H KOHTPONA NaToreHHOR MMKFDE“DTI:I npu
BblpalHBaHAK phlﬁ ceMefcTea Kapnoakie
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Kombukopm aist KapnoBbiX pbld, COAepKaLLmii NPobroTNUYECKYI0 KOPMOBYIO f06aBKY «AKBabaLMNHY, 061a-
[aeT KOMMNEKCHOWN aHTaroHUCTNYECKON, bepMeHTaTUBHOM akTUBHOCTbIO. icnonb3oBaHMe KOMOUKOPMa No3Bo-
NSeT YBEIMUNTD Pbl6oNpogyKTMBHOCTL Ha 10,4-30,0 % 1 CHM3MTb KOpMOBbIe 3aTpaThbl Ha 11,4-17,0 %.

Mo OTHOLIEHMIO K JTyYLLKM OTeYeCTBeHHbIM 06pa3Liam (MoKasaTesin): OTeYeCTBEHHbIX aHAJIOTOB HET B OTHOLLe-
HUN NPOBMOTNYECKO KOPMOBOI A06ABKM 1 B OTHOLLEHMN KOMBUKOpPMA.

Mo OTHOLLEHNMIO K TyYLLM MUPOBbIM 0bpa3sLam (MokasaTtenu): pa3paboTka BbliLle YPOBHA aHaNOrMMUYHbIX AOCTU-
eHun Poccrm no oTHOLLEHNIO Kak K KOPMOBOI A06aBKe, Tak U K KOMOUKOPMY.

JKOMOrMYHOCTb: IKOSOrMYecKasa CUTyauus Npy BHeApeHUn pa3paboTKy No KOPMOBOW Job6aBKe U KOMOVKOP-
MYy HE U3MEHUTCS.

Ncnonb3oBaHne HOBOro KOMOVKOPMa MNO3BONUT CHU3UTb Ce6eCTOMMOCTb pbibbl Ha 5,0-10,0 %.

Pa3spaboTka BHeipeHa B NPOM3BOACTBO.

MaTeHT Ha n3obpeTeHne Pecnybnumkm benapycb N2 24053 ot 28.04.2023.

KombukopmoBble npeanpusatua Pecnybnukn benapycb; ppiboBoaHble xo3siicTBa Pecnybnuku benapycb, 3aHu-
MatoLmecs pblbopasBeeHeM KaprnoBbIX BUAOB Pbib.

Kowak XaHHa BUKTOpOBHa, 3aBefyowunii nabopatopuen KOPpMOB, KaHAMAAT TEXHNYECKUX HayK, JOLEHT.
Ten.: (+37517) 378 79 46, 353 83 52,351 96 25
E-mail: belniirh@mail.ru



7.TEXHOJIOTUA 0310POBJIEHNA U OBOTALLEEHWA PbIBOBOAYECKUX MTPYA0B
BUOTEHHBIMW JIEMEHTAMU

TexHonornsa 03LopoBNeHNA 1 oboraleHUs pbiIbOBOAYECKUX NPYLOB
6GUOreHHbIMM 3fIEMEHTAaMM MO3BOJIAET YCUNUTb NpoLecCbl MObunnsa-
LM GUOTEeHHbIX BELLECTB U3 JOHHbIX OT/IOKEHU 1 BOBNEUYEHUS UX
B G10M0rMYecKuin KpyroBopoT NpyLoBON 3KOCMCTEMbI, 0becneumnTb
npyabl XOPOLIO YCBOSEMbIMU OMOrE€HHBIMU 3N1EMEHTAMN — A30TOM
1 dochopom, NoBLICUTL ECTECTBEHHYIO PbIOONPOAYKTUBHOCTD MpYy-
[0B Ha 40-60 % (c 1,2 go 1,68-1,92 u/ra), CHM3UTb 3aTpPaTbl KOMOW-
KOpMOB Ha 19,9 %, coKpaTWTb Pacxof a30THO-pOCHOPHbIX YAOOPEHUI MO CPABHEHUIO C HOPMaTUMBOM Ha 60,0 %,
YMEHbLWUTb Ce6eCTOMMOCTb MPON3BOAMMON PbIOGHO MPOAYKLNN.

Mo OTHOLIEHMIO K NyYLIMM OTeyecTBeHHbIM obpa3uam (MoKasaTenu): OTEYeCTBEHHbIX aHANOroB HeT, B KapTe
TEXHUYECKOTO YPOBHSI MPVBOAATCA AaHHbIE MO eCTECTBEHHOW pblbonpoayKTuBHOCTY B benapycn gns Il v Il 30H
pbl6OBOACTBA, NOMYYEHHON 3a CYET UCMONb30BaHUA MUHEPANbHbIX YA00PEHWIA.

EcTecTBeHHas pblbONPOAYKTUBHOCTbL NPY MPUMEHEHN MUKPOBHOIO NpenapaTa B HarybHbix npyaax |l 3oHbI
pbiboBOACTBa Ha 27-39 % NpeBbiLana HOPMaTUBHbIE 3HaYeHNs, cocTaBumB 1,52-1,67 L/ra, B BbIPOCTHBIX NPyZAax
Il 30HbI NPV NPYIMEHEHNM MUKPOOHOTO NpenapaTa eCTeCTBEHHAs PblIOONPOAYKTUBHOCTb MO CPABHEHMIO C HOP-
MaTMBOM yBenuymBanach Ha 63,0 %, coctasus 1,96 u/ra.

PazpaboTaHHas TEXHONOT VA HanpaB/eHa Ha SKONTOT3aLMio BbipallyBaHUsA pbIGHON NpoayKUmY, ee yaellesne-
HIe 3a CYET UCNOMb30BaHWs BHYTPEHHUX PeCYpCoB Npyaa nyTemM NpUMeHEHUs MUKPOGHOTo Npenapara.

PaspaboTka BHeapeHa B NPOM3BOACTBO.
Her.
PbiboBoaHble xo3aicTBa Pecnybnuku benapyco.

BopoHoBa lanuHa MNeTpoBHa, BeayLinid HayUYHbI COTPYAHUK IabopaTopum ruapobronorim n rmapoxnMnm,
KaHAUZAT 61oNornyeckux Hayk, JOLEHT.

Ten.: (+37517) 378 79 46, 353 83 52, 374 66 83

E-mail: belniirh@mail.ru

8. MTPEMUKC 3KOHOMMWYHbIN A1 KAPMOBbIX Pblb MK-1003. KOMBUKOPMA
NMPOAYKLWOHHBIE ONTUMANDBHBIE ANA PASHOBO3PACTHOIO KAPIMA

MI/IHepaJ'IbHO-BI/ITaMVIHHbII;I npemMnkc onAa KapnoBbiX pbl6 coaepxnT NOJIHbIA KOMMJIeKC HeO6XOJJ,VIMbIX BU-
TaMNUHOB N MUKPO3/1EMEHTOB. Mcnonb3oBaHue pa3pa6OTaHHbIX KOM6I/IKOpMOB [ANA Pa3HOBO3PaACTHOro Kapna



C M1HepPasibHO-BUTaMUHHbIM MPEMUKCOM NO3BOAUT YBENNUNTb
PbIGONPOAYKTMBHOCTD Ha 39,5 % U CHM3UTb KOPMOBbIE 3aTpa-
Tbl Ha 19,8 %.

Mo OTHOLEHNIO K NyYlUMM OTeYeCTBEHHbIM 06pa3uam (noka-
3aTenu): CHUXKaeT 3aTpaTtbl KOPMOB Ha 14,3 %.

Mo OTHOLIEHWIO K yYLLUMM MMPOBbIM 06pa3Lam (MokasaTenm):
pa3paboTKa BblLle YPOBHS aHAaNOMMYHbIX AOCTUXeHU Poccnii-
ckon Oepgepaunn.

JKONOMMYHOCTb: 3KoNornyeckas CUTyauunAa npn BHeQpPeEHUN
Pa3paboTKN He U3MEHUTCA.

Vicnonb3oBaHne HOBOro KOMGKKOPMa NMO3BOSIAT CHU3UTD Ce-
6ecToMMOCTb pblbbl Ha 2,5-5,0 %.

Pa3zpaboTka BHeipeHa B NPOM3BOACTBO.

MaTeHT Ha n3obpeTteHue Pecnybnukn benapycb N2 24372
Pa3H0BO3pacTHbIe Kapnbl o7 02.09.2024.

Komburkopmosble npennpuatua Pecnyonuku benapycb; pbiboBogHble xo3aiicTBa Pecnybnnkn benapychb, 3aHu-
Malolmecs pbibopasBefeHeM KaprnoBbiX BUAOB Pbl6.

Kowwak »KaHHa BUKTOpOBHa, 3aBefyioLmnii TabopaTopuen KOpMoB, KAHAULAT TEXHUUECKMX HaYK, JOLEHT.
Ten.: (+37517) 378 79 46,353 83 52,351 96 25
E-mail: belniirh@mail.ru

9. TEXHOJIOTWA FTEHETUYECKON CEPTUOUKALIN PEMOHTHO-MATOUHBIX CTAZL TOPOA
KAPNA 3APYBEXXHOW CENEKLIAW, ABANTUPOBAHHbIX K YCIOBUAM BENTAPYCHU

leHeTUYecKas cepTudrKaLmsa PeMOHTHO-MATOUHbIX CTaj MOPOA Kaprna 3apybeXkHo ceneKkummn no3BonseT ¢ no-
MOLLbO MOMEKYNIAPHBIX METOAOB OXapaKTepr30BaTh X reHOPOHA, OLIEHNUTb CTEMEHb UX FeHETUYECKOro NOMMOpP-
$U3Ma, KOHTPONMPOBATb UNCTOTY MOPOAHBIX CTaf, M36eXKaTb reHeTUYeCKon Aenpeccn U NPOKOHTPOINPOBaTb
NHOPUANHT B NIMHMSAX. iIcnonb3oBaHWe pa3paboTaHHON TEXHOOT N NO3BOSAET BblAENATb B PEMOHTHO-MaTOYHbIX
CTaflax rociaBCcKoro, HEMEeLKOro, CapboAHCKOTO, YepeneTCKoro, Kaprna GpecrHeT Nyylumnx npov3BoanTenen ais
nof6opa v BBeEHVA UX B CKPeLLVMBaHNA A1 NOYYeHUA NePCrnekTUBHOIO ceneKkLMOHHOro MaTepurana 1 ToBap-
HbIX KPOCCOB, N03BONAET GOPMUPOBaTL FeHOGOHA, MO3BONAILLMI MAaKCMMasIbHO NCMONb30BaTb 3GGEKT reTepo-
31Ca NPV MEXMOPOAHbIX Y MEXBULOBbIX CKPELLMBAHUAX A1 NONYUYeHWs NPOMbILNIEHHbIX MOMECeN.

Mo OoTHOLWEHNIO K NyYLLIMM OTEYeCTBEHHbIM 0Opa3Liam (nokKasaTtesnn): He UMeeT aHanoroB.

Mo oTHOLWEHNIO K NyYLwmM MMPOBbIM 06pa3Lam (MoKasaTenu): Ha ypoBHe Nyylumnx 3apybeXkHbIX aHanoros (13-
noxeHo B cTaTbAx B. Toth Genetic Diversity and Structure of Common Carp (Cyprinus carpio L.) in the Centre of
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ATPONPOMbILUNEHHDIE N TPOAOBOIbCTBEHHBIE TEXHOJIOTMU

Carpathian Basin: Implications for Conservation;
Kohlmann, K. Microsatellite-based genetic vari-
ability and differentiation of domesticated, wild
and feral common carp (Cyprinus carpio L.) popu-
lations; J. H. Xia A consensus linkage map of the
grass carp (Ctenopharyngodon idella) based on
microsatellites and SNPs).

DKOMIOMMYHOCTb: He UMeeT oTpuuaTebHOro
BIINAHUNA.

OXWAAEMbI PE3YJIBTAT MPUMEHEHUA

Ncnonb3oBaHne pa3paboTaHHOW TEXHOMOMMN
reHeTuueckon ceptnduKaumm Nopog Kapna 3a-
py6exHOW cenekumn no3BONUT NOBbLICUTL MPO-
LYKTMBHOCTb KaprnoB 3apy6eXKHbIX Mopog 1 yBe-
nnuunTb Ao 20 % NpoayKTMBHOCTb NMPOMBbILLAEHHBIX KPOCCOB 3a cyeT addeKTa reTeposuca 1 peanusauum sodek-
TUBHbIX CENTEKLMOHHbIX MpreMoB. BHeapeHue pa3paboTky noBneyeT 3a coboii ynyylueHme KayecTsa pbibonoca-
[IOYHOro MaTepurana, yBenmueHne o6bemoB NPOV3BOACTBA TOBAPHON NPOAYKLUW, YTO, B CBOIO ouepefb, 6yaeTt
CNoco6cTBOBATL 06ECNeYeHo NPOAOBOSIbCTBEHHON 6€30MacHOCTY FOCyAapCTBa.

TEKYLWAA CTAAUA PA3BUTUA
PaspaboTka BHejpeHa B NPON3BOACTBO.

CBEAEHUA O MPABOBOI OXPAHE
HerT.

NOTEHUWAJIbHbIE NOTPEBUTEJNIN U/ 3AUHTEPECOBAHHDIE B PA3PABOTKE
PbiboBoaHble xo3arcTBa Pecnybnuku benapyco.

KOHTAKTHbIE AAHHbIE

CepreeBa TaTbsiHa AfleKCaHAPOBHA, 3aBeAytoLniA nabopatopuen cenekuum u nNieMeHHon paboToi.
Ten.: (+37517) 378 79 46,378 80 52
E-mail: belniirh@mail.ru
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lIl. PECMYBAMKAHCKOE YHUTAPHOE MPEAMPUSTUE
WHCTUTYT PBIEHOTO XO39MCTBAY
(COBMECTHO C FrOCYAAPCTBEHHBIM HAYYHbBIM
YYPEXAEHMEM «MHCTUTYT MUKPOBMOAOTM
HAH BEAAPYCWy)

10. METOZ, AUATHOCTUKW BO3BYAUTENEN BAKTEPU030B Pblb

Cdepa npumeHeHuns: pbiboBogHaa oTpacsib pecrnybnu-
Ku (BCe pblbOBOAHbIE XO3ANCTBA, OpraHM3aLUuy, 3aH1Mato-
Wwreca pa3sefeHMeM pbibbl, apeHAaTopbl BOAOEMOB). ITO
Cnocob BbICTPO U TOYHOW ANarHOCTUKM NaTOreHHbIX 1 yC-
NOBHO-NATOreHHbIX AA Pbl6 6GaKTEPUI C NCNONb30BaHNEM
MUKPOOMONOrMUYECKIX, CEPONOrMUECKUX 1 MOSIEKYNIAPHO-Te-
HeTUYeCKNX METOAOB, HaLeNeHHbIN Ha CBOeBPEMEHHOE Bbl- ;
ABNEHVE U naeHTUGMKaumio 6akTepuin B pbibe C Hanmumem ‘ IIIP-1narnocruka
U OTCYTCTBUEM KITMHUYECKMX CUMMITOMOB 3a060JieBaHuUs, : 6aKTepI/I030B pblﬁ
pblbornocajoyHOM MaTepuane 1 BogHow cpepe. OH no3Bo-
NUT ANA KaXKAOro X03ANCTBa pa3paboTtaTb MHANBUAYaNbHbIV
KommneKkc NpodrnakTnyeckux MeponpuaTui, HanpasneH-
HbIX Ha CHUXeHWe 3a601eBaeMoCTU pblb BGakTepranbHbIMK
601e3HAMM 1 yNnyULleHNe CAaHNTaPHO-3NNAEMUONOMNYECKON
CUTyaumu, Tem CambiM CNOCOBCTBYA YMEHbLUEHWIO Tnbenn
PbIObl 1 NOBbILIEHMIO KayecTBa rnoslyyaemon pblbHo npo-

ayKumu.

MUP-guarHocTuka ana pbi6

i 0088 09 ' LYo “'“' A
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Crpunbl API-TecT-cuctembi

Mo oTHOLWeHUIo K Nydwm oteyeCTBEHHbIM o6pa3uaM (nokasaTenu): He UMeeT aHaNOroB.
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ATPONPOMbILUNEHHDIE N TPOAOBOIbCTBEHHBIE TEXHOJIOTMU

Mo OTHOLLEHNIO K NYYLIMM MUPOBBIM 06pa3uamM (MokasaTtenun): No KONMYeCTBY AeTEKTUPYEMbIX BUAOB HaKTe-
pwiA, Bbi3blBaloLLKX 3a60N1€BAHNA PbI6, 1 BO3MOXHOCTU UX OOHOBPEMEHHOIO BbIAIBNEHNS pa3paboTaHHbIi cno-
€06 AMarHOCTUKM NPEBOCXOAUT NyULniA 3apy6exkHbIii aHanor (Bacteria Hemorrhagic Septicemia, Techne, Benui-
KOGpUTaHKsA), MO YyBCTBUTENBHOCTU U CNELMOUUHOCTY aHalu3a — COOTBETCTBYET eMy.

OXXUAAEMbIA PE3YNbTAT NPUMEHEHUA

Mpy Npounx cTaHZAPTHbIX YCNOBUAX (KOpMIeHNe, TemnepaTypa BoAbl, TMAPOXUMNYECKNI PEXIM, Hannyme
XMLHWKOB 1 BO3byanTenei napasmtapHblx 3ab6oneBaHuin) bakTepranbHble 60n1e3HN U3-3a rMbenu, CHKEHUA
BECa U NOTepU TOBAPHbIX KAaYeCTB MOTYT NPUBECTU K noTepe 25 % un 6onee poibonpoaykummn. icnonbsosaxune
KOMMJIEKCHOTO cnocoba AnarHOCTUKM NMO3BONIUT UX NPeAOTBPATUTb, TO eCTb YBENNUYUTL COXPAHHOCTb PbIObl B KO-
nuyecTtBe He MeHee 250 T B rog.

TEKYLLUAA CTAOUA PA3BUTUA

PaspaboTka BHepeHa B NPOM3BOACTBO.

CBEJEHUA O NPABOBOI OXPAHE

MopaHbl TpW 3aABKM Ha N306peTeHme:

- Wramm Aeromonas salmonicida BUM B-1816 [1, BupyneHTHbI ana pbi6;

- Wramm Shewanella putrefaciens BAM B-1893 [, BupyneHTHbI AN pbl6;

- Wramm Pseudomonas protegens BM B-1903 [1, BupyneHTHbIN Ans pbi6.

Mo Bcem TpeMm 3asiBKaM MoJTyUYeHbl yBELOMIIEHNSA O MOJIOKMTENBHOM pe3yfibTaTe NPeBAPUTENIbHON IKCNePTy-
3bl MO 3asBKe Ha BblJavy NaTeHTa Ha M3obpeTeHue.

NOTEHUWANDbHbIE NOTPEBUTENU U/ BAUMHTEPECOBAHHDbIE B PASPABOTKE

Pbi6boBOAHbIE X03ANCTBA; OpraHn3aLmm, 3aHMaloLmecs pa3BeaeHrem pbibbl; apeHAaTopbl BOAOEMOB.

KOHTAKTHbIE BAHHDIE

JDertapuk CeeTnaHa MuxaiinoBHa, 3aBefytoLmin nabopatopuenn 6onesHern poi6 PYM «MHCTUTYT pbiGHOTO
X03AKCTBaY, KAHAUAAT BUONOrMYECKMX HayK, JOLEHT.

Ten.: (+37517) 378 79 46, 353 83 52

E-mail: belniirh@mail.ru




V. PECTTYBAMKAHCKOE YHUTAPHOE
NPEAMNPUATUE «(MHCTUTYT MACO-MOAOHHOU
[MPOMBILLUAEHHOCTIY

11. 3AKBACKU CYXWUE NPOBUOTUYECKMX MUKPOOPTAHU3MOB «[TPOKCUMUNTK»

3aKBacKM cyxue NpobMoTUYECKNX MUKPOOPraHN3MoB «MpokcMunk» — cneymanbHO nogobpaHHbie KOMOY-
HaLMU NPobrOTMYECKNX LITAMMOB MOJIOYHOKMUCIbIX MUKPOOpPraHn3moB 1 6udupodbaktepuin. PaspaboTtaHbl Ha
OCHOBE LUTaMMOB-MPOOMOTNKOB 13 PecnybnnKaHCKOM KONNeKLMM MPOMBILLIEHHbIX LUTAMMOB 3aKBaCOUHbIX KYJlb-
Typ 1 ux 6akteprodaros PYI «MHCTUTYT MACO-MONOYHOI NMPOMBILIAEHHOCTINY, U3YUYEeHHbIX B KOMEKce bruotex-
HOMOrNYeCKmx 3KcneprumeHToB Ha MKC B pamKax COBMECTHOW poccuincko-6enopycckoin LIP «Mpokcnbnotunky.

u PpOBEO Wt Cia

TposcuMuns-1s

I'Ipe,qHa3Haqub| anAa HenocpeacTtBeHHOoro yI'IOTpe6J'IEHI/IFI B NuLly, N3rotoBneHnA MONOYHON npoaykumn, nn-
LEeBbIX NPOAYKTOB, B TOM Hucne cneunanmsnpoBaHHbIX, ANA AEeTCKOro NTaHuA, ona 6ep8MEHHbIX N KopMALWKnx
MKEHLWWH, ANnAa N3rotoBneHnA 6MONOrNYECKN aKTUBHBIX ,D,O6aBOK, a TakXe anAa npurotoBneHnAa KNCIOMOJTIOYHbIX
NPOAYKTOB B JOMALLUHNX yCNOBUAX.

Mo pe3ynbTaTam COBMECTHOWN POCCUINCKO-6eN0pyCcCKoi HayuHo! paboTbl «/MccnefoBaHme 1 OLeHKa BIVAHMWSA
yrnoTpebneHunsa cyxol 3akBackn NpobroTUUYecKnX MUKPOOPraHN3MOB Ha BMAOBOE pa3Hoobpa3me M1Kpobmo-
Tbl 1 dr3nonornyeckoe coctosiHue (GyHKUnoHanbHoe coctosaHme XKT) kocmoHasToB» (LUndp «MpokcnMunky),
BbIMOMHEHHOW B paMKax 3KCNneprMeHTanbHbIX nccnegosaHun no nporpamme SIRIUS ¢ 12-mecayHon nsonaumen
(«SIRIUS 23») Ha 6a3e ML, PO — UMBI PAH (r. MockBa, Poccuiickan QenepaLma), yCTaHOBAEHO, YTO B Ha3EMHbIX
3KCNepuMeHTax C yyacTem YenoBeka NCrnonb3oBaHue npobrnoTnyeckoro npenapata «MpokcnMunk» ¢ npodpu-
NaKTUYeCKON Lenbio cnocobCcTBOBaNo ctabnnusaumm MMKpPOOHOro LieHo3a KMLLeYHKKa Y UcnbiTaTener, B TOM
yncne B CPOKMU, XapaKTepusytoLmecsa CTpecc-uHAyLMpoBaHHbIMY Ancbuosamm.

Mpenapat «MpokcuMunk» cogepkut B 1 1 He MeHee 3x10°KNeTOK MOJIOYHOKUCIIbIX MUKPOOPraH13MOB, B TOM
yncne He MmeHee 5108 nakTobaumnn, He meHee 1x107 KneTok 6udpraobakTepuri.

Cpok rogHocTu: 12 mecaues npu Temnepatype (4+2) °C, 24 mecAua npu TemnepaType He Bbiwwe -5 °C.

3aKBackm cyxue NpobMoTnYeCcKUX MMKPoopraHn3moB «IpokcnMunk» pa3paboTaHbl C MICMONb30BaHMEM OTe-
YeCTBEHHbIX LITaMMOB-NPOBUOTUKOB, ynoTpebieHne KOTOPbIX CnocobCcTByeT cTabunusaumm MUKpobHOro Lie-
HO3a KMLUEeYHVKa, B TOM Y/CIe B CPOKU, XapaKTepumsylolmeca CTpecc-MHAYLMPOBaHHbIMM Ancbrnosamm. OTeve-
CTBEHHbIX 1 3apybOeXXHbIX aHaNnoros BMAOBOIO U LITAMMOBOFO COCTaBa MMKPOOPraHU3MOB, COAEPALLMXCA B 3a-
KBacKax cyxux «[TpokcnMunky», HeT.
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OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

MNMoppepxaHne MUKPOOMOLIEHO3a Xeny[oYHO-KMLLEYHOTO TpaKTa Y JIloAel pa3HbIX BO3PaCTHbIX KaTeropmii Kak
Ha 3emne, Tak U Ha MeXxgyHapoaHOM KOCMUYECKON CTaHL MK,

TEKYLWAA CTAANA PA3BUTUA
Paspa6oTka BHegpeHa B NPOV3BOACTEO.

CBEJEHMA O NPABOBOW OXPAHE
lNopaHa 3aABKa Ha TOBapHbIN 3HaK «[MPOKCMMUNK», rOTOBUTCA 3asABKa Ha NaTeHT.

NOTEHUMAJIbHbBIE NOTPEBUTEJIN U/ 3ANHTEPECOBAHHDIE B PASPABOTKE
[na ncnonb3oBaHWA B NUTaHUK NIIOAEN Pa3NNYHbIX BO3PACTHbIX Fpynm.
[nAa co3paHuna TeXHONOrMn GepMeHTNPOBaHHbIX MPOAYKTOB.

KOHTAKTHbIE BAHHDIE

KabaHoc Hatanba KoHcTaHTMHOBHa, 3aBefytoWwmin oTAeNoM 61MOTEXHONOTMIA, KaHANAAT TEXHUYECKMX HayK,
[OLIEHT.

Ten.: (+375 29) 288 45 62

E-mail: nzhabanos@tut.by




V. HAYHHO-TIPOM3BOACTBEHHOE
PECIMYBAMKAHCKOE AOHEPHEE YHUTAPHOE
[MPEATNPUATUE «(BEATEXHOXAEB?
PECTTYBAVKAHCKOIO YHUTAPHOT O MPEANPUATNA
«HILL HAH BEAAPYCU T1O NPOAOBOABCTBMION

12. TEXHOJIOTUA NPOU3BOACTBA XNIEBOBYNIOUHbIX U3[ENUNA C UCMONb30BAHUEM
MYKU NMIIEHWYHON LENbHO3EPHOBOM (LIENbHOCMONOTOM)

PaszpaboTaHa TexHONOrVA NPOV3BOACTBA M3AENNI X1e606YNOUHbIX C UCMONIb30BaHMEM MYKU NLIEHNYHON Liefb-
HO3epPHOBOW, COXPaHMBLLEN NPUPOAHbIA COCTaB LIeIbHOroO 3e€pHa, KoTopas NO3BOAUT MOSTYYNTb aCCOPTUMEHT
KOHKYPEHTOCMOCO6HOM NpoayKuum, ABNALENCA NCTOYHUKOM MULLEBbIX BONIOKOH (He MeHee 3 1 Ha 100 r 13-
LEenusA) UIKn € BbICOKNM MX coaepaHneM (He meHee 6 1 Ha 100 r) C COOTBETCTBYIOLMMU OPraHONenTUYeCKNMM
N GU3NKO-XMMUYECKMMMN NOKa3aTenaMn.

Xneb 13 NweHNYHON MyKI C NCMONb30BaHNEM MYKH MILEHINYHOI LieNbHO3epPHOBOIA

B xne606ynoyHbIx U3gennax c NCNosib30BaHWEM MYKM MIIEHNYHOW LiefIbHO3epHOBO (LieIbHOCMONIOTON) ee
coflepxaHue coctaBnaeT oT 25 fo 50 % K Macce MyKu No peLenTtype, B KOTOPbIX 060oralleHne NULLEeBbIMY BOOK-
Hamu cocTaBuT oT 13 10 22 % oT cpefHel cyTouHomn noTpebHocT (30 r). Boinyck npoayKumm, U3roTOBIEHHON Mo
pa3paboTaHHOWN TEXHONIOrMK, MO3BOIUT PaLMOHANM3NPOBATb 1 Pa3HOO6Pa3UTb NUTAHWE HaceneHus pecnyonu-
K1, 06ecneymnT pbIHOK NONE3HbIMU KOHKYPEHTOCMOCOOHBIMU U3eNnAMM.

TexHonorus npou3BoACcTBa Xne6obynoUHbIX N3AeNniA C UCNOoJSIb30BAHMEM MYKU MLLUEHUYHON LiefIbHO3EPHOBOM
(uenbHOCMONOTON) NpefHa3HaYeHa Ans UCNONb30BaHUA OpraHM3auvAMNI, 3aHMMAOLLMMIMCA MPOM3BOACTBOM U pe-
anusauuen xnebobynouHbix nsgenuin. Usgenus xne6obynoyHble ¢ UICMOIb30BaHEM MYKI MILEHWYHON LiefbHO-
3epPHOBOW MOTYT MCMOJIb30BaTbCA B KauecTBe NPOAYKUMN ANA BCEX KaTeropuii HaceneHus, B pauoHax NTaHuA
KOTOPbIX PEKOMEHAYETCSA NCNOJIb30BaTh NPOAYKTbI, 060ralleHHble NULLEBLIMY BOIOKHaMMU.

BbinonHeHa HayyHO-MCCNIefoBaTeNbCKast (TeXHonornyeckas) pabora.
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CBEZJEHUA O MPABOBOI1 OXPAHE
HerT.

NOTEHUWANDbHbIE NOTPEBUTENU /NN BAMHTEPECOBAHHDbIE B PASPABOTKE
OpraHu3auuu nepepabatbiBaioLLei MPOMbILNIEHHOCTMW, OpraH13aLMmn PO3HUYHON TOProBIIN.

KOHTAKTHDIE JAHHDIE
Jynapesa AHacTacua HukonaesHa, 3amecTuTenb AnpeKkTopa.
Ten./dakc: (+375 17) 241 06 46,338 77 11

13. TEXHONOTUA BbIBEAEHWA TYCTON PMXAHOM 3AKBACKU HA OCHOBE YUCTbIX
KYNbTYP MUKPOOPTAHN3MOB OTEYECTBEHHOIO MPOU3BOACTBA ANA
UCNonb30BAHUA B XNNEBOMEYEHNK

OMUCAHUE PA3PABOTKU

Co3paaHbl 0TEYECTBEHHbIE KOHCOPLMYMbl HA OCHOBE LUTaMMOB MOJTIOYHOKMNCITbIX 6aKTePUIA, OTHOCALLUMXCA K BU-
nam Levilactobacillus brevis, Lactiplantibacillus plantarum v 6aktepun Weissella cibaria-M58 ¢ Bbicoko sHepruei
pocTa 1 ONTUMANbHbBIM KICIIOTOHAKOMIEHMEM, Af1A NONYYEHUSA FYCTON PKaHOW 3aKBaCKK, Mo buoTexHonoruye-
CKUM CBOWCTBAM He yCTYNaloLLMM MMMOPTHLIM aHasioram. PazpaboTaHa TeXHOOrs Npon3BoAcTBa xnebobynoy-
HbIX M34eNNIA N3 PXKAHON, CMeCK PXKaHOM N NWEHNYHOW MYKM C MICMONb30BaHNEM AAaHHOW ryCTOM pXaHOoW 3aKBa-
CKMU, YTO CNOCOBCTBYET MMNOPTO3aMELLEHMIO 1 MOBbILLEHNI0 3PEKTUBHOCTM OTEYECTBEHHOTO XJleboneyeHus.

TEXHUYECKUE NMPEMMYLLECTBA

Pa3pa60TaHHaﬂ oTeyecCcTBeHHaA TEXHONOIMA nonyvyeHunA FyCTOVI p)KaHOVI 3aKBaCKM COOTBETCTBYET HAay4YHO-
TeXHN4YEeCKOMY YPOBHIO U crnocobHa ycnewHo KOHKYypupoBaTb C 3apy6e>KHbIMI/I aHanoramu. XHE6O6y}10LIHbIe

(06pazeL rycroii pxaHoit 06pazeL rycToil pxaHoit
3aKBaCKM, 3aKBaLLEHHblIi 3aKBACKM, 3aKBaLLEHHbIIA
0TeYeCTBeHHbIM 0TeYecTBEHHbIM
KOHCOpLMyMOM KOHCOpLMYMOM
MONOYHOKUCNIbIX BaKTepuit MOJIOYHOKUCNIbIX BaKTepuit
(L. brevis-14, L. plantarum-M53, (L. brevis-11, L. brevis-20,
Weissella cibaria-M58) L. plantarum-M63)
11 YNCTOIA KyNbTYpOi 11 YNCTOI KyNbTY POl
Lpoxokeit (Candida milleri apoxokeii (Candida milleri

YepHopeueHcKuit) YepHopeueHcKuit)




OnbITHbIN 06pa3e
PXKaHo-MLUeHNYHOro Xneba
Ha 0CHOBe ryCTON 3aKBacKH,

3aKBaLLEHHOI 0TEYECTBEHHbIM
KOHCOpLMyMOM
MOJIOYHOKICIbIX 6aKTepuii
(L. brevis-14, L. plantarum-M53,
Weissella cibaria-M58)
11 YNCTOI KyNbTYpOii
Lpoxokeit (Candida milleri
YepHopeueHcKuii)

OnbITHbIA 06pazel
PKaHO-TLLeHNYHoro Xneba
Ha 0CHOBE ryCTON 3aKBaCKN,

3aKBalLIEHHOI 0TEYECTBEHHBIM
KOHCOpLMYMOM
MOJIOUHOKMCIbIX BaKTepuit
(L. brevis-11, L. brevis-20,

L. plantarum-M63)

1 YNCTOI KYNbTYpOIi

apoxokeii (Candida milleri

YepHopeueHcKuit)

OnbITHbIIA 06pazel
pXKaHoro xneba Ha
0CHOBE TYCTOM 3aKBACKMA,
3aKBaLLEHHOI 0TEUECTBEHHbBIM

KOHCOpLMYMOM
MONOYHOKNCIbIX 6aKTepuii
(L. brevis-14, L. plantarum-M53,
Weissella cibaria-M58)

11 YNCTOI KYNbTYpOiA
apoxoxeit (Candida milleri
YepHopeueHckuii)

OnbiTHbIIA 06pazel
paHoro xneba Ha
0CHOBE yCTOIl 3aKBaCKN,
3aKBALLEHHO 0TEYECTBEHHBIM
KOHCOpLMYMOM
MONOYHOKNCIIbIX 6aKTepuii
(L. brevis-11, L. brevis-20,
L. plantarum-M63)

11 YNCTOI KYNbTYpOiA
apoxoxeit (Candida milleri
YepHopeueHckuii)
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n3aenna, U3roToBfeHHbIE C UCMONb30BaHNEM
[laHHOW 3aKBACKU, XapaKTepU3yTCA BbICOKUMY
OpraHonenTUYeCKUMM NokasaTesiIAMN 1 NOHO-
CTblO COOTBETCTBYIOT HOPMATVBHbBIM TpeboBaHU-
AIM MO KauecTBY 1 6e30MacHoCTW. MONOYHOKUC-
nble 6aKTepuK, BXOASALLME B COCTaB OTEYECTBEH-
HOrFO KOHCOPLMYMa, OT/INYAIOTCA BbICOKOM XKU3-
HeCnocobHOCTbIo — He MeHee 5x10% KOE/cm3,
UTO He YCTYrMaeT NoKasaTesam 3apybexxHblx aHa-
noroB — He MeHee 1x10” KOE/cm3. Kpome Toro,
TEXHONOrA MO3BOMAET COXPaHATb Tpaauuu-
OHHbI1 aCCOPTUMEHT XN1e606YNIOUHbIX 13AeNni
C NPMBbIYHBIMY ANA NOTPEOUTENA BKYCOBbIMM
KauecTBamu. BHegpeHue oTeuecTBeHHO pa3pa-
60TKM CNOCOBCTBYET CHMMKEHMWIO BHELLIHUX pU-
CKOB, YTO OCOBEHHO Ba)KHO A/1A YCTONYMBOrO
pa3BuTUA xnebonekapHom oTpacin.

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

OcyujecTBneHne faHHOro NpoeKTa NO3BONUT
ob6ecrneunTb BbINYCK KOHKYPEHTOCMOCOBHbIX
x1ebo6yNoYHbIX U3LENUI C UCMOJIb30BaHNEM
ryCTON PXKaHOW 3aKBaCKM Ha OCHOBe GakTepu-
anbHOrO KOHCOPLMYyMa OTeYECTBEHHOrO MPOo-
N3BOACTBA, 3aMEHUTb MMMOPTHbIE aHANOIW YK~
CTbIX KYNbTYP ANA BbIBEAEHUS I'YCTON 3aKBaCKMU,
MOBbICUTb MPOAOBO/NLCTBEHHYIO 6€30MacHOCTb
CTpaHbl.

TEKYLLAA CTAOUA PA3BUTUA
PaspaboTka BHeagpeHa B NPOV3BOACTEO.

CBEJIEHMA O NPABOBOI OXPAHE
Hert.

NOTEHUWAJIbHbIE NOTPEBUTENUN U/UNIA
3AVHTEPECOBAHHDIE B PASPABOTKE

OpraHusauuy nepepabaTbiBaloLWen NPOMBbILL-
NEHHOCTY, OPraHM3aLuUn PO3HUYHOW TOPrOBIIN.

KOHTAKTHbIE AAHHbIE

JTanteHok HaTtanbA CepreeBHa, AUpeKTop,
KaHAMAAT TEXHNYECKNX HayK.

Ten.: (+37517) 33877 11,(+37529) 37914 70

E-mail: laptenokn@mail.ru




VI. HAYYHO-MCCAEAOBATEALCKMMN MHCTUTYT
TMIMEHBI, TOKCUKOAOTUM, SNMUAEMMOAOTNM,
BUPYCOAOTUM M MUKPOBMOAOT M
TOCYAAPCTBEHHOTO YYPEXAEHMY
«PECINYBAMKAHCKWM LLEHTP TUIMEHbI,
SMMAEMMNOAOT NN N OBLLECTBEHHOTO 3AOPOBbLIN

14. METOJ, TOKCUKOJIOTO-TUr MEHWYECKOW OLLEHKU SKBUBAJIEHTHOCTH
TEXHWYECKMX NPOAYKTOB NECTULUAOB-AKEHEPUKOB OPUTUHANIbHBIM
AEACTBYIOLLUM BELLECTBAM

Cd)epa NPUMeHeHNA: KOMNNeKC MeaNUNHCKNX YCNyT, HanpaBneHHbIX Ha MeQULNHCKYIO I'IpOd)VIJ'IaKTVIKy 3abone-
BaHW N NATONOIMYECKUX COCTOAHUI HaceneHunsa, CBA3aHHbIX C BOSAGVICTBVIGM necTmynaoB-AKeHEPUKOB.

HasHaueHue: oLeHKa pUcKa 340pPOBbi0 HaceeHs, aCCOLMNPOBAHHOIO C BO3AeNCTBUEM NECTULNAOB-IKEHe-
PVIKOB; COBEPLIEHCTBOBAHME HaA30Pa 3a MPUMEHEHMEM NeCTULMAOB-IXKEHEPUKOB, 0COOEHHO 06/1afaloLLMX Bbl-
COKOW TOKCUYHOCTbIO; MOBbILEHWE 3GPEeKTMBHOCTU 1 AOCTOBEPHOCTM Pe3y/bTaToB OLEHKM 6€30MacHOCTU NeCTn-
L1LOB-A>KEHEPVIKOB [/151 3[0POBbs HAaCENEHUs NMPY NPOBEeAEHNN FOCYAAPCTBEHHON TOKCUKOMOFO-TMrMeHNYEeCKo
3KCMepTr3bl NeCTULMAOB.

OCHOBHble XapaKTEPUCTUKU: B METOAE YCTAaHOBJIEHbI eAVHble METOAONOMMYECKEe NOoAXoabl K NPoBeAeHNIo
TOKCUKONOTFO-TUrMEHNYECKOW OLIEHKIN SKBMBASIEHTHOCTM TEXHUYECKIMX MPOAYKTOB NECTULMAOB-AKEHEPVIKOB OpU-
rMHANbHbBIM AeCTBYIOLMM BELLECTBAM, BKNOUAs MOPAAOK NPOBeAeHUs OLEHKMN SKBUBANIEHTHOCTU TEXHUYECKUNX
NPOAYKTOB NeCTULNAO0B-IKEHEPUKOB BELLECTBAM-OPUTHAaTOPAM 1 3TanoB NPoBeAeHWs NCCeaoBaHNiA: | — npu-
3HaHWe aHaNM3UPYEMbIX TEXHUYECKUX MPOAYKTOB SKBUBANIEHTHBIMY JEMCTBYIOLLMM BELLECTBAM-OPUTMHATOPam
Ha OCHOBaHWM NPefoCTaBEHHbIX CreLyndrKaLnii U COOTBETCTBUA pa3paboTaHHbIM KPUTEPUAM MO KOSTMUECTBEH-
HOMY Y KauecTBEHHOMY COCTaBY NpumMecel; Il — copepkaHne B TEXHUUYECKOM MPOAYKTe HOBbIX NpUMecei / Kom-
6VHaLUiA NpruMecen NpegnonaraeT HeO6XOANMOCTb MPOBEAEHNA CPABHUTENBHON OLIEHKN TOKCUKOSIOTUYECKUNX
npodunein TEXHNYECKOro NpoayKTa n pedepeHTHOro JeNCTBYIOLLErO BeLlecTBa.

Mcnonb3oBaHye yKazaHHOTO METOAA NO3BOSUT NOBLICUTH 3PHEKTUBHOCTb M JOCTOBEPHOCTb PE3YSIbTaTOB OLIEH-
K1 6€30MacHOCTY XUMUYECKUX CPEACTB 3aLUTbl PacTeHWi AN1F 300POBbA HaceNeHns 1 CHU3UTb YPOBEHb PUCKA
3[10POBbI0, ACCOLMNPOBAHHOIO C BO3AENCTBNEM XUMUYECKNX CPEACTB 3aLUMTbl PacTEHUIA.

Mcnonb3oBaHme meToda Bpa4aMnN-TUTMEHNCTAMWN NN UHbIMIN BPaYaMU-CneynanmnctaMmm OpFaHI/ISaLI,I/IVI (yqpemne—
HWIA) 34pPaBOOXpPaHeHNA, OCYLLeCTBNAWNX TOKCUKONOTO-TMrmeHN4YeCKyr OoUueHKY 6e30nacHoCTn nectmumnpoos-
O>XeHePUKOB Npu npoBeaeHNN rocynapCTBeHHon pernctpaynm neCctmynaos, 6yp,eT CNocob6CTBOBATb CHUMEHWIO
YPOBHA P1CKa 340POBbI0 HaCceNTIeHUA, aCCOLUNNPOBAHHOTIO C BO3EeNCTBMEM XUMNYECKNX cpeacTB 3alnTbl pacTte-
HUI 3a cYeT NoBbILeHUA 6e30MacHOCTU npmMmeHAaemblX nectTnynaos.

BbinonHeHa Hay4HO-nccnenoBsatesibCkas pa60Ta. Ha stane BHeapeHuA.



He nnaHupoBanoco.

OpraHu3aumm (yupexzaneHus) 30paBooXpaHeHNA, OCYLLECTBNAIOLME TOKCUKOOTO-TMIMEHNYECKYIO OLIEHKY 6e3-
OMacHOCTM NeCTULNAOB-APKEHEPUKOB ANA 340P0BbA HaceieHUA NPy NPOBeAEHUN roCyAapCTBEHHON perncTpa-
LMW NeCTULMAOB; roCyAapCTBEHHbIE yUpeXXaeHWs 06pa30BaHus, OCYLLECTBAAIOLWME NOArOTOBKY, MOBbILWEHWE KBa-
nndmrKauum cneLynannucToB C MeaMUMHCKUM 06pa3oBaHneM; opraHm3aLmnmn u yupexgeHua MruHuctepcraa cesb-
CKOro X03A1CTBa 1 npopoBonbcTBuA Pecny6nukn benapyco (I'Y «[maBHaa rocygapcTBeHHaa MHCMEKUMA Nno ce-
MEHOBOJACTBY, KapaHTUHY 1 3aLuTe pacTeHWI»), OCYLLeCTBAAIOLLME rOCyAapCTBEHHYIO PErMCTPaLmio CPeacTB 3a-
WUTbI pacTeEHUN.

UnbiokoBa MpuHa MiBaHOBHa, By HayUHbI COTPYAHMK nabopatopun NnpodunakTmyeckom
N SKONOTNYECKON TOKCMKONOIMM, KaHANAAT MEAULIMHCKUX HaYK;

lOpkeBnY EneHa CTaHNCIaBOBHA, BeAyLUIN HAayUYHbI COTPYAHWK abopaTtopumn npodurnakTmyeckon
N 3KONOMMYECKON TOKCUKONOIM, KaHAMAAT MeAULNHCKUX HAYK;

Kamniok CBeTnaHa HukonaeBHa, CTapLunil HayuHbI COTPYAHVK TabopaTtopun npodurnakTnyeckom
1 3KOJIOTMYECKO TOKCMKONIOTM, KaHAMAAT OMONTIOrMYecKnx Hayk;

WNopga Buktopusa MropesHa, Begylumin cneyuanuict n1abopatopum npopurnakTmieckom n 3Konormyeckom
TOKCMKOMIOrnK.

Ten.: (+37517) 247 58 16
E-mail: ecoltox@rspch.by

15. KOMNNEKCHAA TOKCUKONOTO-TMTMEHUYECKAA OLIEHKA C PACHETOM PUCKA
3[10POBbI0 PABOTAIOLLUX NPU NPUMEHEHUN CYBBEKTAMM X03ACTBOBAHMA
CPEACTB 3ALLUTbI PACTEHWUI ANA NPEANOCEBHON 06PABOTKN CEMAH

CHAYYHO 060CHOBAHHbIMUW PETTAMEHTAMU UX BE3OMACHOI0 NPUMEHEHUA

Cdepa NpMMeHEHNA: KOMNNEKC MeAULMHCKIX YCNYT, HanpaBieHHbIX Ha MeANLUMHCKYI0 NPoGUnaKkTnKy 3abo-
NeBaHW U NaTONOrMYECKNX COCTOAHNI HaceNIeHNs, CBA3AHHbIX C BO34ENCTBNEM CPeLCTB 3aLiMTbl PAacTEHWIA.

Ha3HaueHwue: oleHKa PUCKa 340P0OBbI0 HaceJsIeHNA, aCCOUNNPOBAHHOIO C BO3JENCTBMEM cpeacTs 3aWnTbl pac-
TEHUIA; COBeEPLUEHCTBOBAHWE HaA30pa 3a NpMMeHeHnem nectmymnos; noBblilleHNE 3¢¢GKTI/IBHOCTI/I n aocrtoBep-
HOCTW pe3ynbTaTOB OLEHKN 6e3onacHoCTn nectmynaoB onAa 300poBbA HaceneHnAa npu nposeaeHnn rocyaap-
CTBEHHOW TOKCMKOJIOTO-TUrMeHNYECKON SKCNepPTn3bl CPeACTB 3aLlinTbl paCTeHI/IIZ.

OcCHOBHble XapaKTepUCTUKI: B Pa3paboTKe NpefcTaB/ieHbl pe3yrbTaTe NPOBEAEHHbIX UCCIEAOBAHUN MO TOKCU-
KONOro-rmurmeHNYeCKom oLleHKe onacHOCTEl (CEHCUOMNN3MPYIOLMIA MOTEHLMAN, CUCTEMHAsA TOKCUYHOCTb, Onac-
HOCTb [J11 OKpY»KatoLLeli cpefbl), yCTaHOBEH OOLLMIA KNacc ONacHOCTY NPOAYKTOB; OnpefesieHbl BO3MOXHbIE pu-
CKM cneundryeckoro AencTBis; pa3paboTaHbl HayYHO 0O0CHOBaHHbIE peKkoMeHAaLUMy No 6e3onacHoOMy npumMe-
HEeHWIO CPeACTB 3alLMTbl PACTEHMI 415 MPeANOCEBHON 06paboTKM ceMsiH jisl pabOoTaOWMX B CEJIbCKOM X031~
CTBe 1 OOBEKTOB OKPYXKaloLLel cpebl.

MpepoTBpaLLeHHbIN YiLlepb 300POBbI0 PaboTaKOLWUM, aCCOLMUPOBaHHbIN C UCMOIb30BaHNEM CPEACTB 3aLMTb
pacTeHuiA Ans NpefnoceBHON 06paboTKK CeMsH.

npeBbILIJaET YypOBeHb ny4liero ore4yeCTtBeHHOro aHasnora.



OueHKa KOMMIEKCHOMO pUCKa 30POBbI0 1 060CHOBAHHbIE TMTMEHNYECK/E PEKOMEHAALUN HEOOX0AVMbI 1A
6e30MacHOro NPYMEHEHNA NPENapPaToB B KaYeCTBe CPeACTB 3alMTbl PAaCTEHUI PaboTaLWUMI B CEJIbCKOXO03AIA-
CTBEHHOM MPOV3BOACTBE; NPU NOAFOTOBKE MHPOPMALIMM st BHECEHUS NPenapaToB B rOCYAapCTBEHHbIN peecTp
CPenCTB 3aWKnTbl pacTeHUI 1 yROOpeHNIA, pa3peLLeHHbIX K puMeHeHmno B Pecnybnuke benapychb.

BbinonHeHa Hay4yHO-nccnenoBate/ibCkas pa60Ta.
He nNnaHNpoBanocCh.

OpraHm3aLu/w1 (prEN(,D,EHI/IFI) 3[4PaBOOXpaHeHUA, OCYyLWeCTBAKLLNE TOKCMKONOro-rurmeHN4YeCcKyto OUeHKY 6e3-
OonacHOCTW CpeacTB 3alinTbl paCTEHI/II7I n )/}J,O6pEHI/IVI 414 300pOBbA HaceneHnAa npun nposeaeHNnM nx rocygap-
CTBEHHOMN perncTpaunmn; opraHn3saunn n yuypexageHma MI/IHI/ICTepCTBa CeNbCKOro X03A1MCTBa 1 npoaoBONbCTBUA
Pecny6nv1Kv1 Benapbe (I'Y «fnaBHas rocygapcrtBeHHaA MHCNEKUMA NO CeMeHOBOACTBY, KAPaHTUHY U 3allnTe pac-
TEHUNY), ocyuecTenAawne rocyfapCcrBeHHyo pernctpaumio cpeancTs 3allinTbl paCTEHI/II7I.

Metposa CBetnaHa lOpbeBHa, BeyLuniA HAYUYHbI COTPYAHUK NTabopaTopmmn NpodunakTnieckon
1 3KOJNIOrMYeCKO TOKCMKOSIOTM, KaHANAAT MeNLMHCKNX HayK;

fomonko TaTbsiHa HykonaeBHa, CTapLumii Hay4HbIN COTPYAHMK labopaTopun NpodunakTmieckomn
1 3KOJIOTUYECKOI TOKCMKONOTNN;

MannHoBckas CeeTnaHa AneKcaH4pOBHA, BefyLmin Ceumnanict nabopaTopum NpodrnakTnyeckonm
1 SKOJSTOTUYECKOW TOKCMKONOTNN;
Kpbimckas TaTbsiHa [eTpoBHa, 3aBefyiolynii nabopatopurei xpomaTtorpaduueckmx McciefoBaHuUii.

Ten.: (+375 17) 282 96 93
E-mail: ecoltox@rspch.by

16. TOKCUKONOrO-TMrMEHUYECKUE NCCNEAOBAHUA HOBLIX CPEACTB 3ALUNTDI
PACTEHMI B LLENAX 060CHOBAHWA PEFNMAMEHTOB BE30MACHOI0 MPUMEHEHUS
B ATPOMPOMbILITEHHOM KOMIIEKCE N OLLEHKW PUCKA 019 PABOTAIOLLINX

B YCUI0BUAX PECMYBJINKU BENTAPYCb

Coepa nprMeHeH A: KOMMIEKC MEAULMHCKIMX YCITYT, HanpaB/ieHHbIX Ha CHYKEHVE PUCKa Pa3BUTUS HENHbEK-
LIMOHHbIX 3a60NeBaHNIA, aCCOLMNPOBAHHBIX C BO3AENCTBMEM XVIMUYECKMX CPEACTB 3aLUTbl PacTEHWIA.

Ha3HaueHue: oLieHKa 6€30MacHOCTY XUMUYECKUX CPELCTB 3alyUTbl PacTEHUIA MPU Pa3IUYHBIX MyTAX NOCTY-
NNeHNUs, pacyeT prUcka BO3AENCTBUA AeCTBYIOWMX BELECTB NecTULMAOB, MPYMEHAEMbIX B arpOnpOMbILLIEH-
HOM KOMIJIeKCe, Ha paboTaoLwux.

OCHOBHbIe XapaKTepUCTUKIA: B CCIef0BaHNN NPEACTaBNeH KOMMEKCHbIV MOAXOA K OLeHKe HOBbIX CPefcTB
3aLMTbl PacTeHUI B LeNAX YCTaHOBEHWSA KX KNnacca ONacHOCTU MO NIMMUTKPYIOLLEMY MOKa3aTeslio, BbIABIEHUA
OMacHbIX CBONCTB, 0OGOCHOBAHWA pPeriameHToB 6€30MacHOro NPUMEHEHWS B arpPonpPOMBbILLIIEHHOM KOMIJIEKCe
1 OLeHKM pUcKa ansa paboTatowmx B ycnoBumsax Pecnybnukm benapyco. MNpriBeaeH o6bem nHpopmaumm, Heobxo-
AUMBI 419 OLIeHKN HOBbIX CPEACTB 3aLYUTbl PAacTeHNI. BbiABNeHbl OCHOBHbIE haKToOpbl pUCKa ANA paboTaloLmx
Npw NPYMeHEHUN CPeACTB 3almMTbl PacTEHW.
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

TEXHUYECKUE NMPEUMYLLECTBA

Mcnonb3oBaHue yKa3aHHbIX UCCIeA0BaHMI MO3BOSIUT MOBbLICUTb 3G PEKTUBHOCTb KOHTPONS 6€30MacHOCTM UC-
MOJIb3yeMbIX XMMUYECKUX CPEACTB 3aLUMTbl PaCTEHWI.

npeBbILIJaeT ypOBeHb ny4liero ore4eCTtBeHHOro aHasnora.

OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

Pe3synbTtaTbl paboTbl NO3BOAAT YBENNUYNTL aCCOPTUMEHT NPUMEHAEMbIX CPEACTB 3aLLUTbl PACTEHWI C HAYYHO
060CHOBaHHbIMY TMFMEHNYECKMMI PEKOMEHAALMAMM MO NX 6e30MacHOMY NPVIMEHEHMIO, PacLUMPUTbL CNEKTp 6e3-
OMacHOW AN 300POBbA HaCeNeHWsA CeIbCKOXO3ANCTBEHHOI NPOAYKLUMMN He TONbKO Ha Tepputopun Pecny6amku
Bbenapycb, HO 1 B cTpaHax EBponerickoro coto3a u TamoXKeHHOro coto3a.

TEKYLWWAA CTAANA PA3SBUTUA

BbinonHeHa Hay4HO-uccnenoBatebCkan pa60Ta.

CBEJEHUA O MPABOBOW OXPAHE
Hert.

NOTEHUMAJIbHbIE MOTPEBUTENU U/WJITUA 3AUHTEPECOBAHHDIE B PA3PABOTKE

OpraHM3au,vw| 3paBOOXPaHeHUA, B TOM Hncne ocywlecrsndmowmne FOCYﬂapCTBEHHbIIZ CaHI/ITaprIVI Haa30p, ro-
cyfapcTBeHHble MeONUNHCKNE, (I)apMaLl,eBTI/l‘-IECKI/Ie Hay4Hble OpraHu3aynn.

KOHTAKTHbIE AAHHbIE

Knoukosa Onbra lNeTpoBHa, CTapLunii Hay4YHblil COTPYAHUK TaGopaTopun NpodunakTMyeckom
1 3KONOTrMYECKON TOKCMKONOTY;

WnbtokoBa MpuHa MiBaHOBHa, 3aBefytoLmin nabopaTtopurein NpodunakTMyeckorn 1 SKonornyeckon
TOKCMKOJMOMK, KaHAUAAT MeANLIMHCKUX HayK;

MNetposa CBeTnaHa IOpbeBHa, BeAyL Ml HAYyUYHBIV COTPYAHMK nabopaToprn NpodUIakTnYecKomn
1 3KONOTMYECKOW TOKCUKONOMY, KaHANAAT MeANLIMHCKUX HayK;

Kamniok CBeTnaHa HukonaesHa, CTapLumii Hay4HbI COTPYAHMK Nabopatoprm npodunakTnyeckon
1 3KONOMMYECKON TOKCUKONOMW, KaHANAAT OMONOrMYecKnX Hayk;

WNopa Buktopus VropesHa, Begylumin cnenmannct 1abopatopmm NpopunakTmieckom 1 SKonornyeckom
TOKCUKOOrnn.

Ten.: (+37517) 247 58 16
E-mail: ecoltox@rspch.by




VII. TOCYAAPCTBEHHOE HAYHYHOE YHYPEXAEHME
«WHCTUTYT MOPOLLKOBOW METAAAYPTNM
MMEHUN AKAAEMUKA O. B. POMAHA»

17.YCTPOUCTBO TOHKOM OYUCTKU BO3JAYXA B MPOLIECCE ASPOBHOI0
KYNbTUBMPOBAHMA XJIEBONEKAPCKMX [IPOMKEN

YCTpOMNCTBO TOHKOW OUYNCTKM BO3AyXa NpefHa3Have-
HO ONA OYMCTKM BO3AyXa OT TBEpAbIX YacTUL, C TOHKO-
CTbto OUMCTKM 5-10 MKM. YCTPOINCTBO NpeAcTaBnsaeT co-
601 NPAMOYrofbHYI0 KOHCTPYKLMIO B BUAE pambl U MAa-
CTVHbI C paBHOYAANIEHHBIMU APYT OT ApYra OTBEPCTUAMM,
B kKonunyectee 100 WT., B KOTOpble yCTaHOBMEHbI Gusib-
Tpyiowme 3nemeHTbl. MaTepuan GunbTpyoLwmx anemeH-
TOB NpeACTaBAseT COOON MHOTOCSIONHY0 KOMMNO3ULMIO,
COCTOALLYIO 13 OMOPHOTO C/105 METANNINYECKON TKAHOW
ceTku, GUNbTPYIOLLEro CNosA TKaHOW CETKN C NOKPbITU-
€M HVKeNeBoro NopoLlKa 1 pacnpeaenutenbHoOro cos
TKaHOW CeTKM C aHaNorMyHbIM ONOPHOMY CJIOK pa3me-
pom Aavenkn. Noeepx NnepeymncieHHbIX c/IoeB pacnona-
raeTcA Yexos Ha OCHOBE HETKaHOro NosIMMEPHOro Ma-
Tepuvana, BbiMOJHALLWMIA QYHKLMIO NPeaBapuTeibHOM
(rpy6oi1) ouncTkn Bosgyxa. Cnou KpenaTtca Ha nepdo-
pUpOBaHHbIN KapKac.

PaspaboTaHHbI dunbTpytowmii matepuan obecrneuu-
BAET CHWXKEHME TMAPaBNYECKOro COnpoTUBIEHNA YC-
TpoWcTBa, 0bnagaeT CNocoOHOCTbIO K MHOTFOKPaTHOM
pereHepauun 1 JaeT BO3MOXKHOCTb YBEINYMTb NOBEPX-
HoCTb GunbTpaumy 3a cyeT robpmpoBaHmA.

BbinyweHo fBa onbITHbIX obpa3ua: AnAa UCnonb3o-
BaHMWA B ycnoBusax dpepmeHTepa obbemom 7 m* n obna-
[aeT NPOMyCcKHOWM CNOCOBHOCTbIO He MeHee 6 M*/MUH;
[N51 UICMONb30BaHUsA B YCI0BUAX pepmeHTepa 06bemMoM
100 m3 1 obrnagaeT NPONYCKHON CMOCOBHOCTBIO HE Me-
Hee 66,7 M3/MUH Npw 3arpy3ke 2/3 o6bema (0C0OEHHOCTb
[aHHOr 0 YCTPOICTBa — Kopnyca GuUnbTpyoLmx SnemeH-
TOB M3roToBAEHbI NpY nomoln 3D-nevaTt Ana cHuxe-
HUA BeCa KOHCTPYKLUN).

YCTPONCTBO COOTBETCTBYET HAYYHO-TEXHUYECKOMY
YPOBHIO NyYLUMX OTeYeCTBEHHbIX U 3apybeXxHblX aHa-
NOroB.

YCTpONCTBO CNOCOBCTBYET CHUMXEHMIO MMAPABANYECKO-
ro CONpPOTUBIIEHUS B CUCTEME; CMOCOOHO K MHOTOKpaT-
HOW pereHepauuu, 4To CNOCO6CTBYET YBENNYEHNIO pe-
cypca paboTbl ycTpONCTBa; 06nafaeT He6OMbLIVIM BECOM
OTHOCMTENIbHO aHaNoroB..

OunbTpyHLLMI SneMeHT
Ha 0CHOBE TKaHbIX CETOK C HUKeNeBbIM
MOKPbITUEM B CHOPE 1 €ro KOMMNEKTYHoLLe
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YCTpolicTBO AnA TOHKOI 04MCTKI BO3AYXa
B MpoLiecce a3po6bHOro KyNbTUBMPOBAHNA
xnebonekapckux Apoxxeit
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

MoBblWeHNE KaUECTBEHHbBIX XapaKTePUCTHK, BO3MOXKHOCTb OTKa3aTbCA OT MMMopTa Nogo6Horo poda ma-
Tepuwanos.

TEKYLWAA CTAAUA PA3BUTUA
PaspaboTka BHegpeHa B NPON3BOACTEO.

CBEJEHUA O MPABOBOW OXPAHE
MNopaHa 3aaBKa Ha nonesnyio mogenb N2 u20250063 ot 26.03.2025.

MNOTEHUWAJIbHbIE NOTPEBUTEJIN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE
Muwesan n megnLNHCKaA MPOMbILLINIEHHOCTb.

KOHTAKTHbIE AAHHbIE

KycuH PycnaH AHaTonbeBuyY, BEAYLUIN HayYHbI COTPYAHWK, KaHANAAT TEXHUYECKMX HaYK, AOLIEHT.
Ten.: (+37517) 237 32 04
E-mail: nil23@pminstitute.by




VIIl. TOCYAAPCTBEHHOE HAYYHOE
YYPEXAEHME «HAYYHO-MCCAEAOBATEALCKMM
SKOHOMMYECKUM MHCTUTYT MUHUCTEPCTBA
SKOHOMUKUN PECTIYBAMKN BEAAPYCby

18. UHTErPALLMOHHASA MOLEND KNACTEPHOTO PA3BUTUA NPEANPUATUI
NbHONPOAYKTUBHOIO NOAKOMMIEKCA ATPONPOMbILIIEHHOIO KOMMIEKCA

MpoBeaeH KOMMNEKCHbI aHaNIM3 COCTOAHMSA U NPo6ieM IbHOBOACTBA, MPOMbILISIEHHOCTM MO NepBUYHOR 06pa-
60TKe JibHa 1 NPOW3BOACTBY NPOAYKLMM U3 HETO, U3yUeH 3apyOexHbI onbIT. BbiABNeHbl pe3epBbl NOBbIWEHNSA 3¢-
beKTMBHOCTU NPOK3BOACTBA NPOAYKLMUM U3 JibHa. Ha OCHOBaHUN NPOBEAEHHOMO aHanM3a 1 U3yUYeHHOTo 3apy6ex-
HOrO onblITa pa3paboTaH KOMMIEKC HayYHO 0OOCHOBAHHbBIX NMPESSIOKEHWI MO HaNpaBIEHNAM, OPraHU3aLVOHHbIM
1 SKOHOMUYECKIM YCIIOBUAM TEXHUKO-TEXHONOMMUYECKOTO OOHOBNEHNSA 1 CHXKEHWUA PECYPCOEMKOCTM NPOU3BOS-
CTBa SIbHOBOJIOKHA. BbipaboTaHbl NpeanoXeHrsa No cCoBepLIEHCTBOBAHNIO LIEHOBOIO MeXaH13Ma B paMKax npous-
BOACTBEHHOW LIeNoUKy Mexay ibHo3aBogamu v PYTTT «OpLuaHCKmin IbHOKOMGUHAT» (3aKynouHble LeHbl, Cybcu-
[WK, ypoBeHb peHTabenbHoCTY). PaspaboTaHa Mogesb CO3aaHvsA KnacTepa, BbICTPOEHHAsA No BepTMKanm 1 obbe-
AMHAIOLLAA YUYACTHUKOB (MPeanpuATHAA 1 opraHr3aLmmn) no CTagnsam TEXHONOrMYeCKON Lienu OT NPOM3BOACTBA Cbl-
pbs 4O pean3aLuv FoTOBOW BbICOKOKaYeCTBEHHO KOHEYHOI NPOAYKLIMM, HAyYHOrO CONMPOBOXAEHWS 1 KagpOBOro
obecneyeHns Bcex CyObeKTOB X03ANCTBOBAHUA B LIESIAX U3BJIeYeHNA MaKCMMAlIbHOTO SKOHOMUYECKOTo dddeKTa.

BbipaboTaHHble B pe3ynbraTe NCCIEf0BAHMI NPeANOXKEHUS MHTErPUPOBaHbI B KOMIMJIEKC Mep MO HapaLlluBa-
HUIO U CTUMYNIMPOBAHUIO NPOU3BOACTBA NIbHOBOJIOKHA, a Takxe obecneuyeHunto pocta 3G eKTMBHOCTU CyObek-
TOB JIbHOMPOZYKTOBOrO NMOJAKOMIIEKCA arpONPOMBbILLIIEHHOTO KomMmekca. MNpeanoxeHa NHTErpaurioHHas Mo-
AenNb KNacTepHOro pa3BuTUA NpeanpuUATUN IbHONPOAYKTOBOIO NOAKOMIMIIEKCA, XapaKTePU3YIoLLAsCcs OCHOBHbI-
MW 3aflavamu co3gaHna obbeagnHeHnsa, LenesbiMy QYHKLUAMU U MEXaHN3MOM MX peLleHus.

Micnonb3oBaHve NonyyeHHbIX pe3ynbTaToB CCeA0BaHMSA NO3BONAET AaTb OLEHKY 3GPEeKTUBHOCTY GYHKLMO-
HVMPOBAHUA NIbHAHOW OTPAC/IV arpONPOMBILLIEHHOrO KoMnekca Pecny6nvku benapycb Ha COBpeMeHHOM 3Tare
1 onpefenuTb NepcrnekTUBHbIE HaNpaBneHUs obecneyeHns pocTa ee 3GHEKTUBHOCTM B CPefHECPOUYHON nep-
CneKTmBe.

BbinonHeHa Hay4yHO-unccnegoBartesibCcKas pa60Ta.

Kon o6bekTa npas N2 10, koa dopmbl nepepaun npae N2 4. [MpaBoob6nagatenb — MUHUCTEPCTBO SKOHOMUKN
Pecny6nukmn benapycb.

MwuHucTepcTBO 3KOHOMUKM Pecnybnukn benapycb, MUHUCTEPCTBO CebCKOrO XO3ANCTBa 1 NPOAOBONbCTBYA
Pecny6nukn benapycb, ob6nacTHble NCNONHUTENbHbIE KOMUTETBI, IbHO3aBoAbI, PYMTI «OpLuaHCKUi IbHOKOM-
6uHaT».

Lisnpkos Bnagnmnp ButanbeBuy, 3aBegyownin otgenom skoHomukn AlK 1 necHoro xo3ancTea, KaHamaat
CeNbCKOX03ANCTBEHHbIX HaYK, AOLIEHT.

Ten.: (+37529) 38169 51

E-mail: tsvirkov@mail.ru



IX. BEAOPYCCKNMN TOCYAAPCTBEHHbIN YHUBEPCUTET

19. TEXHOJIOTUA NONYYEHNA YACTUYHBIX OEPMEHTATUBHBIX TUAPONIN3ATOB
bE/IKOB MO/TOKA U KOMNNIEKCOB BKJIHOYEHNA LINKTOAEKCTPUHA
CTUAPONN3ATAMU

MornouHoe cbipbe 1 NPOAYKTbI ero nepepaboTKy aKTUBHO NMPUMEHAIOT He TONIbKO B MOBCEAHEBHOM PaLMOHE,
HO 1 B NPOM3BOACTBE 6UOAKTUBHBIX A06aBOK. Ha coBpeMeHHOM 3Tane uenecoobpasHbiM NpeacTaBnAeTca ynyuy-
LeHMe TEXHONOMMYECKMX 1 BMOaKTMBHbIX CBONCTB MOJIOYHOIO CbipbA. 1A pacumpeHuns 3KCNOPTHBIX BO3MOX-
HocTeln Pecny6nmku benapycb 1 umnopTto3amelleHns psAAa BbICOKOTEXHONOMMYHBIX KaTeropuii MpoayKuum ak-
TyasibHa pa3paboTka OpUrnHanbHbIX GBUOTEXHONOMNIA MONTyYeHNA NPOAYKTOB GYHKLMOHANbHOrO NUTaHNA.

benkoBbIn KOMMNOHEHT KOPOBbEro MmoJsioka o6na,u,aeT BbICOKMMW NUTATESIbHbIMU N YHUKaNbHbIMW (I)yHKLI,VIO-
HaNbHbIMW CBONCTBAMU NO CpaBHEHUIO C aNlbTEPHATUBHBIMU NCTOYHUKaMW 6enkoBoro CbIpbA, YTO obecneunBa-
eT LIJVIpOKI/IVI CMeKTP ero NpoMbILWJIEHHOIo NpMeHeHuA. KaszenHoBasa n CbIBOPOTOYHaA d)paKumm, NMMYHOT 10~
OynuHbl, bepMeHTbI, pakTOpbl POCTA, FOPMOHbI U aHTMOaKTepManbHble KOMMOHEHTbI MOJIOKA ABMAIOTCA npeame-
TOM COBPEMEHHbIX Hay4HbIX VICCJ'Ie)J,OBaHI/IVI. npOFHO3I/IpyeTCﬂ BO3pacCTaHue cnpoca Ha 6enkoBble KOMMOHEHTDI,
MosyyeHHble B pe3ysibTate GIOTEXHONOMMYECKON NepepaboTKu KOPOBbEro MosoKa. Hapsagy ¢ BblCOKON nule-
BOW 1 bronornyeckom LEeHHOCTbIO KOPOBbe MOJIOKO o6nanaeT BbICOKMM annepreHHbIM NoTeHUnanom, KOTOprVI
obycnoBneH Hannumem B ero coctaBe 30 6enkos-annepreHoB. [Npobnema NWLLEBON anieprum oCo6eHHo akTy-
anbHa AnA gete paHHero BO3pacTa, Korga MOJIOKO ABAETCA OCHOBOW paunoHa. B yactHocTtn, go 3,8 % geten
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JaHHOMN BO3paCTHOI7I rpynnbl CTpaAatoT OT aJUIEPTrn Ha 6enku KOPOBbEro MOJ1OKa. @epMeHTaTVIBHbII‘/‘I rmpponns
ABNAETCA Hanbonee 3¢¢eKTI/IBHbIM CNocoboM CHXKeHUS AJNIEPreHHOCTN TaKTOMPOTENHOB, NOBbILLEHNA NX YCBO-
AeMOCTU 1 BUOAKTUBHOCTY (aHTVIOKCVI,EI,aHTHOFO, aHTVIMI/IKpO6HOFO, AHTUMYTareHHoro 3¢¢)EKTa). OpHako rmaopo-
NM30BaHHble 6enkn O6J'Ia,El,aIOT CI'IeLlI/I(I)I/I‘-IeCKOI7I ropeyblto, YTO OrpaHNYMBaAET X NCNOJIb30BaHNE B nuweBomn npo-
MbILLSIEHHOCTU. B HacToAWwee BpemsA uenecoo6pa3Ha pa3pa60TKa OoTeYyeCTBEHHbIX CNeynann3npoBaHHbIX NMPO-
OYKTOB NTaHUA, 6EeNKOBbI KOMMOHEHT KOTOpPbIX NpeaAcTaB/IEH rTMnoannepreHHbIMn d)epMeHTaTI/IBHbIMI/I rmapo-
Nn3aTaMin C ynyylweHHbIMU OpraHOoONnenTn4eCKNMm cBoncTBamu. B Pecny6n|/|Ke Benapbe 6enkoBble rmaponnsa-
Tbl HE N3rOTaBJ/INBAIOTCA, a I'IOTpe6HOCTb B HUX 06ecrneynBaeTcs 3a cueT mmMmnopTta. BOCTp66OBaHbI 3¢¢eKTI/IBHbIe
Cnoco6bbl ynydweHnAa opraHonenTnyeCckmnx CBOWCTB rmaposin3aTos.

anI pa3pa60TKe KOMIMIEKCHOIO BUOTEXHONOTNYECKOTO noaxofa AnA nonyvyeHnAa rmaponns3atos lakTonpoTe-
MNHOB ONTUMKU3KNPOBaHbl yCNOBUA d)epMeHTaTVIBHOFO pacwenneHna 6enkoB MOJOKa, I'IOCJ'IeAyIOLIJ.EVI yanpad)vmb—
Tpaunn rmnaponn3aTos, o6ecneq|/|Ba|ou.u/|e NpPOon3BOACTBO rmnoasiepreHHbIX OUOAKTUBHBIX nenTuaHbIX d)paKu,vuh.
O60CHOBAHO BKJIlOUYEHUNE nentnaos MOJIOYHOW CbIBOPOTKN 1 MOJ1O3MBa B COCTaB B- NyY-UNKnoaeKkCTpuHa, Yto no-
3BOJZINNIO CHU3UTbL ropeyb paclienieHHbIX 6EJ'IKOB, COXpPaHNTb nm6o YBENNUYNUTb UX OGUNOAKTUBHOCTbD.

(DepMEHTaTVIBHbIe rmpponnsatbl 6e/KOB MOJTOKa U X KOMIJIEKCbl BKJIOYEHUSA C UMNKNOAEKCTPUHOM ABJAIOT-
CA NepcnekTMBHbIMN 3aMeHUTeNAMN 6eNKOBOro KOMMOHEHTa 4NA NpoayKToB cneynann3npoBaHHOro ([J,eTCKO-
ro, CNOPTUBHOIO ” ,IJ,VIeTI/ILIECKOFO) NNTaHWA.

TexHONOrns NOyYeHUs YaCTUUYHBIX PepPMEHTATVBHBIX TMAPON3aTOB O€/TKOB MOJIOKA U KOMIMJIEKCOB BKJIlOYe-
HUA UMKIIOAEKCTPUHA C rTMAPonmM3aTamMm paspaboTaHa no pesynbraTaM MacluTabHOro ncciefoBaHns, NoCBALLLEH-
HOro ONTUMM3ALUN BMOTEXHONIOTMYECKOTO NPoLecca pacllenieHns TAKTONPOTENHOB C UCMOJIb30BAHMEM Pa3-
JINYHBIX MPOTEONINTUYECKNX PEPMEHTOB, a TaKXKe KOMIMIEKCOOOPa30BaHUMIo 3- 1 Y-LMKIOAEKCTPUHA C NenTuaa-
MU. B yacTHOCTW, pa3zpaboTaHa MMMNOPTO3aMeLLaloLas TEXHONOTA NOMTyYeHUs TMAPONM3aToB 6e/IKOB MOJIOKa
C Pa3IMYHOM CTEMEHbIO r’MAPONN3a. TEXHONIOrMUYECKNIA MPOLIECC BKJTIOYAET NPOTEOSIN3 C UCMOJIb30BaHNEM allKa-
na3sbl 1 GpPaKLUMOHMPOBAHME B ONTUMU3UPOBAHHBIX YCJIOBUAX, YTO MO3BOJIAET YBENIMUUTL COAEPKAHME rUMoarn-
NepreHHON NenTngHoM GpaKkLmm 1 MOBbICUTbL ee BMOAKTUBHOCTb. MpefnoXeHHbIV NOAX0 COOTBETCTBYET COBPE-
MEHHbIM TPe6OBaHUAM K MOTYYEHUIO FTMAPONN30BaHHOIO 6€/TKOBOro KOMMOHEHTa, NpeAHa3HauYeHHOro A1 Npo-
M3BOACTBA CMeLManu3npoBaHHbIX MPOAYKTOB NTaHWA. Pa3paboTaH 3¢ deKTUBHBIN CNOCO6 CHXKEHNA FropeYn rv-
L PONN3aTOB JTAKTOMNPOTEMHOB, OCHOBAHHbIV Ha GOPMUPOBAHNM KOMIMJIEKCOB BKITIOUEHWA B- U Y-LMKTOOEKCTPUHA
¢ nentugamu. bnarogaps 3ToMy paclMpsAOTCA BO3MOXHOCTY UCMOMb30BaHNA MM PON3aToB Ans oboralleHuns
NMLLEeBbIX MPOQYKTOB.

C nprMeHeHneM COBPEMEHHbIX METOANYECKMX NOAX0A0B (BbICOKO3GdEKTMBHAS XXMAKOCTHAA XpomaTorpadus,
XPOMaTO-MacC-CNeKkTPOMETpUsi, UMMyHObEPMEHTHBIV aHanu3) UyyeH NenTuaHbIA Npobunb Maponn3aTos, onpe-
LeneHbl nx 60aKT1BHbIe CBOMCTBA. Pa3paboTaHbl TEXHNYECKME YCIOBUA Ha YaCTUYHbIE pepMeHTaTUBHbIE TMAPO-
nu3aTbl 6enkoB monoka (TY BY 100235722.253-2022, TY BY 100235722.250-2022) 1 KOMMAEKCbI LUKNOAEKCTPU-
Ha c rmaponmsaTtamu 6enkos monoka (TY BY 100235722.251-2022, TY BY 100235722.252-2022).

Pa3pa60TaHHaﬂ TEXHONOIrnA HanpaenieHa Ha NpPon3BOACTBO r’MApPOSIN30BaHHOIO 6€1KOBOro KOMMNOHEHTA ana
NpoAyKTOB d)yHKU,I/IOHaJ'IbHOFO Ha3HayeHus, o6na,qa+ou.|,ero rmnoannepreHHbiMn 1 610aKTUBHbIMM CBONCTBaMM,
CHUXEHHbIM YPOBHEM ropeyn. npe,ﬂ,CTaBﬂeHHaH TexHosiorna pa3pa60TaHa B COOTBETCTBNN C MUPOBbIM YPOBHEM
4NA aHanornYyHbIX BMAOB NpoayKuunn.

Pa3paboTaHHan TeXHONOMMA MNOyYEHMA YAaCTUYHbIX GEePMEHTAaTUBHbIX MMAPOMNN3aTOB HEIKOB MOSIOKA U KOM-
MNEKCOB BKIIOUYEHMA LUKIIOAEKCTPYHA C rMaponm3aTaMm npefHasHauyeHa ANna BHeAPeHUa Ha Npeanpuatmax
MoJIoKoMnepepabdbaTbiBalOLWEN U MULLEBON OTPAC/IN. DKOHOMUYECKNI 3PPEKT AOCTUrAETCA 3a CUET CHUXKEHMSA ce-
6eCcTOMMOCTU NPOJYKTOB Ha OCHOBE rMaponu3ata 6esIkoB MOoOKa OTEYECTBEHHONO MPOU3BOACTBA, MMMOPTO-
3aMeLLeHUs CyXmX CMecel Ans cneunan3upoBaHHOrO MUTAHUA Y KOMIMOHEHTOB [/l X U3rOTOBNEHUS, POCTa
3KCMOPTHOTO NOTeHLMana NpoayKTos GyHKLUMOHANbHOTO HazHauyeHnsA. OpraHn3auusa cobCcTBEHHOIo NPOn3BOA-
CTBa 6eNnKoBbIX rMAPONMN3aTOB NO3BONUT obecneuntb NOTpebuTenel, HyaaLWmMXCca B CNeLMann3rvpoBaHHOM
(DeTckom, CNOPTUBHOM, AVETUYECKOM) MUTAHNW, BOCTPEOOBaHHbIMY COLMANbHO 3HaUMMbIMK npogyktamu. Co-
LManbHO-3KOHOMUYECKAsA 3HAUMMOCTb Pa3paboTKu onpeaensaeTcs cosfaHnemM MHHOBALMOHHbBIX OMOTEXHONOTUIA,
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

HanpaBJieHHbIX Ha YNy4LLeHWe NULLEBOI U G1ONOTMYECKOl LLeHHOCTMW TaKTOMPOTENHOB, pacliMpeHMEM CNeKTpa
bYHKUMOHANbHBIX MPOAYKTOB HAa MOJIOUYHOW OCHOBE.

TEKYLLWAA CTAONA PA3BUTUA

BbinonHeHa HayuHo-M1ccnefoBaTenbckan paboTa; NpoBeaeHbl OMbITHO-MPOMbILLIEHHbIE BbIpaboTKM 06pa3LIoB;
pa3paboTaHbl TEXHUYECKUE YCIIOBUA Ha MMAPOoNn3aThl 6en1KoB MosloKa YacTYHble GepMeHTaTUBHbIE, KOMMIEK-
Cbl BKMIOYEHUA LIMKNOAEKCTPMHA C rnaponmsatamu 6enkoB Mosioka.

CBEJEHWMA O MPABOBOI1 OXPAHE

Cnoco6 cHUXKeHWA ropeyum ruaposnvsaTos 6enkoB MosioKa (BapuaHTbl): naT. 24603 Pecn. Benapycb: MINK A 23C9/14,
A 23L 33/125/ 3. B. JloBkuc, T. H. Tonosay, B. IN. KypueHko; 3aaBuTtenb 1 nateHToobnagatens PecnybnukaHckoe
YyHUTapHoe npeanpuatre «HayuHo-npakTnyeckuin ueHTp HaumoHanbHom akagemumn Hayk benapycu no npogo-
BonbCTBUIO». — N2 @ 20220142; 3aasn. 2022.05.31; ony6n. 2025.05.20. // OdnumanbHbin 6ton. / Hau. LeHTp nH-
TennekTyasn. cobcTBeHHoCTM. — 2025. — N2 5.

NOTEHUWAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

MoTeHywanbHbIMK ﬂOTpGGMTeHﬂMM TEXHONMOIrMM nonyvyeHnA YaCTUYHbIX (I)epMeHTaTI/IBHbIX rmaponn3atos 6en-
KOB MOJ10Ka 1 KOMMJ1EKCOB BKJTIOUEHNA LNKITOAEKCTPUHa C rTmaponn3ataMi ABNAKDTCA NpeanpuAaATnA monokone-
pepa6aTb|Ba|ou.le|71 n I'II/ILL|,EBOI7I OoTpadn, nponssoaAline NpoayKTbl 4NA cneunanmsnpoBaHHOIo AeTCKOro, crnop-
TUBHOIO N ANeTnvYeCcKoro nTaHMA.

KOHTAKTHbIE AAHHbIE

lfonoBay TaTbsiHa HuKkonaeBHa, BeAyLMiA HayYHbI COTPYLAHUK, KaHAMAAT OMONIOrMYeCcKnX HayK, AOLIEHT.
Ten.: (+375 29) 564 11 03
E-mail: halavachtn@gmail.com




X. YYPEXXAEHWE OBPA3OBAHUA
(BEAOPYCCKMIM FOCY AAPCTBEHHbII
TEXHOAOTWHECKMIA YHUBEPCUTETY

20. TEXHOJIOTUA KOMMNNEKCHON 04YNCTKN IKCTPAKLLMOHHON ®OCOOPHON
KNA10TbI CMONYYEHNEM KOPMOBBIX N TEXHUYECKWUX ®OCOATOB

Ha ocHoBaHMW BbINOSIHEHHOTO KOMMJIEKCA UCCefOBaHMI pa3paboTaHa TEXHONOMMA KOMMIEKCHON OUNCTKU
NPOAYKUMOHHOI 3KCTPaKLMOHHOM GOCHOPHON KICNOTbI, BKIIOUAIOLLAA XMMUYECKOEe OCaXeHe OCHOBHBbIX MO-
HOTeHHbIX NPUMeCeit C NCNOJIb30BaHNEM ONTUMASIbHOWM KOMOVMHALMKN HAaTPUEBOTO (MO0 KanMeBoro) XuaKoro
CTeKNa 1 KanbLMHMPOBAaHHON Cofibl, TPOMEXYTOUYHOE BblieneHne rekcadTopcunmnkaTa Hatpus (Kanus), oTeeva-
IoLLIero No coflep>kaHnio OCHOBHOTO BellecTBa TpeboBaHMAM AeACTBYOWMX TY, 1 LOOUUCTKY KACSIOTbI METOOM
OTAYBKYM MPU ONTUManbHbIX ycnoBuax. OunileHHas opTodochopHas KucnoTa nepepabaTbiBaeTcs C NONyYeHU-
€M COOTBETCTBYIOLLNX KOPMOBbBIX 1 TEXHUUECKUX GOCHATOB LLENOYHBIX 1 LWENOUYHO3EMESbHBIX N1eMeHTOB. Mo-
ny4yeHHble NPOAYKTbI MO CBOEMY KauecTBy OTBeYaloT AeicTByoWmuM B Pecnybnuke benapycb 1 Poccuitckoin Qe-
Aepaumnn TpeboBaHMAM K COOTBETCTBYIOLLMM BMAM KOPMOBBIX 1 TEXHUYECKUX docdaToB. [N nonyueHns Kop-
MOBBIX U TeXHUYecKnx GpochaToB aMMOHUS NPeayCMaTPUBAETCS ABYXCTaAMINHAA aMMOHM3aLNA NPOAYKLVOH-
HOW 3KCTPAKLMOHHO GOCHOPHOI KNCIOTbI B ONTMMANbHOM TEXHOIOMMYECKOM PEXUME, BKITIOUaloLLas npome-
XKYTOUHbIE CTafUM XVMUYECKOTO CTapeHWs CYCMEH3MU C NOoCNeaytoWel KpucTannunsaumen LeneBoro NnpoaykKra,
uTo 0becneymBaeT AOCTUXKEHME BbICOKON CTENEHM YAaNEHUA MPUMECEN 1 NoNyYeHVe NPOAYKTOB, COAepKaLLmnX
He 6osiee 0,01 % ¢Topa.

TEXHONOIUSA KOMNAEKCHOM 0YUCTKU IKCTPAKLLUOHHOH dOCHOPHOM
KUCNOTbI C NONYYEHUEM KOPMOBbIX UJEXHUYECKUX DOCHATOB
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TexHonorus noJiy4eHnA TeXH4eckoro FEKCa(])TOp(I/IJ'II/IKaTa HaTpuA U3 0TX0a OYNCTKK BKCTpaKLll/IOHHOVI ¢0C¢0pHOI7I KNCNoTbl

CouuanbHas 3HaYMMOCTb Pa3paboTKY 3aKIoUaeTcs B 0becneyeHn HauMoHaNbHO MPOAOBONIbCTBEHHOM 6e3-
OMacHOCTY, 3aMeLLEHNMN MMOPTUPYEMBIX B HAacTosILLee Bpems KOPMOBbIX GpocdaToB, NCMONb3yeMbIX As yyulle-
HWS KauecTBa MACHOI 1 MOJTOYHOM NPOAYKLIMH, @ TaKXKe TEXHUYECKUX GochaToB, LUMPOKO UCMOSb3YeMbIX B pas-
NINYHBIX 06NACTAX NPOMbILLIEHHOCTY, Y PACLLUMPEHNMN NX aCCOPTUMEHTA.

DKoJiornyeckasi 6e30nacHOCTb OCHOBaHa Ha NPUMEHEHNN GE30TXOAHON TEXHONMOMMN OUYNCTKN SKCTPAKLNOH-
Hol $oCcHOPHOI KNCOTbI, BKIIOYAIOLLEN CTaAnio NepepaboTku 06pasyoLero Ha CTagmm ocaxaeHuns rekcadTop-
KpPeMHMNEeBOro oTxoda C nonyvyeHnem reKca¢Topcmn|/|KaTa HaTpuAa TeXHNYECKOoN KBaJ'IVI(I)I/IKaLlI/II/I.

MpuMeHeHNe 3aMKHYTOro BOJOO60POTHOIO LiMKNa obecrneunsaet UCKoUHeHre 06pa3oBaHs KUAKNX OTXO-
[OB U CTOUYHbIX BOZ,.

TBepJJ,bIe OTXOAbl OTCYTCTBYIOT.

Takum o6pa30M, pa3pa60TaHHb||7| TEXHONOMNYECKNi npouecc He npuBeeT K yxXyaweHuno SKONOrMYecKom cu-
Tyaunnm n MOXeT KBaﬂVId)I/ILl,I/IpOBaTbCH KaK MasioOTXO4HbIN.

I'Ipe,qnomeH HOBbI COCTaB XMMNYECKNX peareHToB AnAa nposeaeHnA Ctagun peareHTHoﬁ ouncTkun. BeegeHne
JONONHUTENbHOWN CTagnmn O6eCCyﬂb¢aHVIBaHI/IFI C NCNoJib3oBaHMEM r’MApPOKCHAa KallbLunA CI'IOC06CTByeT CHUXe-
HUIO pacxoa 6onee [OpOornx peareHToB 0CaanTeNIbHOM CMeCU Ha CTagum BblgeneHus erMHed)TOpVI,D,OB enoy-
HbIX MeTanNoB. VIcKntoueHne n3 coctaBa 0CaguTeNbHOM CMeCcu U3BeCTr obecneuynBaet 6onee 3¢d)eKTI/IBHO€ nc-
noJib3oBaHNe KaﬂbLl,I/IHI/IpOBaHHOIZ coabl nn Kap60HaTa Kannma Ha o6pa3OBaHme KDEMHEd)TOpI/IAOB. CrapusA ge-
COp6LJ,I/II/I NPONCXOQNT C NCNMOJIb30BaHMEM BO3yXa NPW NOBbILWEHHbIX TEMNepaTypax.

MpeumyLiecTBa pa3paboTKU: UCMOSIb30BaHNE OTeYeCTBEHHOW CbiPbeBOI 6a3bl; peanv3aLs TeEXHONorn Ha 6ase
AeNCTByIoLEero Npoun3BoACTBa M 060PYA0BaHMA LieXa SKCTPAKLMOHHOM GOCHOPHOIA KUCNIOTbI; OpraHm3aums Bbiny-
CKa HOBbIX B0OB UMMOPTO3aMeLLaoL el MPoayKLmuy; TEXHONOIMA He CBSi3aHa C 06pa3oBaHeM TBEPAbIX U KUA-
KVX OTXOZO0B.



OTnyckHaa LeHa OYULLEHHON 3KCTPaKUMOHHON GOCPOPHON KNCNOTbI MO AaHHbIM POCCUNCKUX NHTEPHET-
WCTOYHUKOB Ha AaTy obpalyeHus (20.06.2025) cocTtaBnsAna 95 maH poc. py6. 3a 1000 T ounLLEeHHOIM SKCTpaKLm-
OHHOW $OCHOPHON KNCNOTbI.

MocKonbKy NpoAyKUMOHHas SKCTpaKLMoHHaA dochopHaa KMCNoTa ABNAETCA NOAYNPOAYKTOM, MOSIHOCTBIO UC-
nosib3yembiM Af1A nonydyeHna pocopcopepxalymx yaobpeHuia, To AaHHble MO ee OTMYCKHOW LieHe OTCYTCTBY-
toT. CornacHo gaHHbiMm OAO «ToMenbCKM XMMUUYECKUIA 3aBOg», ceb6eCcToMMOCTb 1 T NPOAYKLMOHHOM KNCNOTbI CO-
cTaBnset 27,1 TbiC. poc. pyb. (HaTypa). [prHMMasa MakcumasnbHy0 TOproByto HaabaBKy, paBHyto 50 %, ycnoBHas
OTMYCKHAA LeHa NPOAYKUMOHHOM 3KCTPaKLMOHHON GOCPOPHOIN KUCNOTLI B Clyyae ee Npofaku MOXeT CoCTa-
BUTb 40,65 MAH poc. py6. 3a 1000 T.

Taknm 06pa3om, Npu opraHM3aLUn BbiMycKa OYULLEHHOW IKCTPAKLNOHHON GOCHOPHOI KNCIOTbI SKOHOMMYE-
cKkaa 3pPpeKTUBHOCTL OT peanu3aumm 1000 T OUMLLEHHON SKCTPAKLNOHHOM GOCHOPHON KUCNOTbI ANA YCIOBUIA
OAO «oMeNbCKUN XMMNYECKII 3aBOfA» COCTaBUT 54,35 MiIH poc. pyo.

Pa3paboTaH 1 nepefaH 3aka3umKy OMbiTHbIA 06pa3el, OUNLLEHHON SKCTPaKLMOHHON GOCPOPHOI KMCIOTDI,
KOpMOBbIX pochaToB aMMOHMA 1 KanbUWaA, TEXHUYECKUX GochaToOB aMMOHUSA, LENTIOUYHBIX U LeNIoYHO3eMeNb-
HbIX MeTaoB.

3anABKa Ha Bblgayy naTteHTa «Cnocob OuUMCTKM 3KCTpaKUMOHHoW ¢docdopHom Kucnotbl» N2 a20240051
oT 14 mapTa 2024 r.

OTevecTBeHHble CENbCKOXO3ANCTBEHHbIE U NepepabaTbiBalowwyie NPeLnpUATUSs, BXOAALWME B CTPYKTYPY Mu-
HUCTEPCTBA CENbCKOTO XO3ANCTBA 1 NPOAOBOSNLCTBUA Pecny6nuku benapyco, a Takxke depmepckme xo3aicTsa.

NopmelwukmH Oner bopurcosuy, npodeccop Kadenpbl TEXHONOMMU HEOPraHNYECKMX BELLECTB 1 00LLel
XVIMUYECKOW TEXHONOTUW, OKTOP TEXHNYECKNX HayK, Npodeccop.

Ten.: (+375 25) 697 92 52

E-mail: dormeshkin@yandex.ru

MoxopT Mapk CepreeBuy, acnnpaHT Kapeapbl TEXHONOMMN HEOPraHNUYECKKX BELLECTB 1 06LLei XMMNYECKON
TeXHOMoruu.

Ten.: (+375 33) 638 58 05

E-mail: markmohort@gmail.com

FaBpusiok AHapei Hukonaesny, npopeKkTop no yue6Hol paboTe, KaHANAAT TEXHNYECKUX HaYK, JOLEHT.

Ten.: (+37529) 756 88 78
E-mail: Gavriluk_andrew@mail.ru

21. NOBBILEHUE YCTONUMBOCTU K OKUCJIEHUIO PACTUTE/IbHBIX MACEN

Pa3paboTka MOXeT NPUMEHATbCA NpeanpuaTUAMN, nepepabaTbiBalOWMMN MaC/IMYHOE Cbipbe 1 NPOoun3-
BOASILUMMM pacTUTENbHbIE Macla Pa3HOW CTENEHU OUYNCTKU. BBeeHne KOMMNIeKCHOW NULLEBO aHTUOKUC-
nuTeNbHOM 06aBKU NO3BONIUT 3aMeaINTb 06pa3oBaHMe NePEKNCHbIX COeAUHEHWI B Npouecce NpousBo-
CTBA NPOAYKUUN.
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

TEXHUYECKUE NMPEUMYLLECTBA

Mpepanaraerca cnocob CHKEHNA NMEPBUYHOTO OKUCIIEHUA JIMMMAOB Ha HAYasIbHOW CTaAuy NPoLecca, No3Bo-
NAOWMI NOBbLICUTb YCTONUMBOCTb K OKUCSIEHUIO B ABa U 6onee pasa.

OXWAAEMDbIA PE3YJIBTAT MPUMEHEHUA

VMimnopTto3amelleHrie UMNOPTHBIX aHaoroB, NPOANEHVE CPOKOB XPaHEHWSA U CPOKOB FOAHOCTY PACTUTENbHbIX
Macen ¥ MPOAYKTOB Ha UX OCHOBE.

TEKYLWAA CTAQUA PA3BUTUA
BbinyLeH onbiTHBIN 0bpaseL.

CBEZIEHUA O MPABOBOW OXPAHE
MonoxuTenbHbln pesynbTaT NpeABapUTESIbHON SKCNEPTU3bl MO 3asABKe Ha NaTeHT.

NMOTEHUWAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PASPABOTKE

MoTtpebutenu B ctpaHe: OAO «bobpyiickuii 3aBog pacTuTenibHbIx Macen», OAO «[oMenbCKuiA XUPOBOI KOMOU-
HaT», OAO «MUHCKMI MaprapuHoBbIli 3aBofa», OAO «Butebcknin M33», C3A0 «pogHobuonpoaykt», OAO «Pancy,
KCYM «Mpunatb», OAO «Kopenuun Jlen» n gp.

MoTtpebutenu 3a pybexxom: rpynna komnaHmmn «3dko», 3A0 «Pycarpo» n ap.

KOHTAKTHbIE AAHHbIE

HukuteHko AHacTacuna HukonaesHa, foueHT Kadpenpbl OXMuOK, KaHamaaT TEXHUYECKUX HayK, [OLEHT.
Ten.: (+37529) 761 15 88

E-mail: dennast9@mail.ru; nikitenkoan@belstu.by




XI. Y4PEXAEHWUE OBPA3OBAHMS ]
«(BEAOPYCCKMIM TOCYAAPCTBEHHBIM ATPAPHBIN
TEXHUYECKMM YHUBEPCHUTET

22. YNYYLIEHWE TEXHUYECKUX XAPAKTEPUCTUK [IBUTATENEN
BHYTPEHHEFO CTOPAHMA MOBUNbHbIX MALUUH MATHUTHOH
AKTUBALMEN TONAKUBA

Mcnonb3oBaHMe MarHUTHbIX AKTMBATOPOB NMNO3BONAET NOBbICUTb Bd)d)EKTI/lBHOCTb npouecca cropaHma an-
3€/IbHOro TonaMBa BHYTpPWU ABUraTend, YTo NpUBOAUT K NMOBbILLIEHUNIO KI'I,EI, N CHUXeHWto Bbl6pOCa BpeAHbIX
BeWeCTB B OKpYy»KatolWyto cpeny. Enarop,apﬂ MarHUTHOM aKTMBaUUN MOJIEKYNAPHAA CTPYKTYpa TOn/MBa CTa-
HoBUTCA bonee AVICerTHOVI, YTO NO3BONAET AOCTUYDb 6onee NoNHoro CropaHua n ncnoJib3oBaHnA sHepPrun.
an/IMeHeHI/Ie MarHUTHbIX aKTUBATOPOB npeacTaBnAaeT cobon I'IepCI'IeKTI/IBHbII7I noagxon, KOTOprVI MOXeT Mno-
MOYb B MOBbIWEHNN 3HEPreTUYeCKNX 1N s3KoNnornvyecKkmnx nokasarenemn An3esnibHbIX }J,BI/II'aTEJ'IEI7I BHYTpPEHHEe-
ro CropaHunaA, 4YToO ABNAETCA BaXXHbIM LWWarom B NnoBbIlWIEHUN 3d)¢eKTI/IBHOCTI/I Mncnonb3oBaHNA OrpaHNYEHHbIX
TOMJINBHO-2HEPIreTUYeCKNX pecypcCcos.

Hamwn pa3zpaboTaHbl 11 3aLmLLeHbl TaTeHTaMW TPY BapyaHTa MarHUTHbIX aKTUBATOPOB XNAKux cpeg. Vix npuH-
LUUNrANbHOE OTAINYUE OT GNIXKAMLLIVIX AHANIOrOB 3aKJTIOYAETCA B TOM, YTO MarHWTHAs akT1BaLUs TOMIVMBA NPOC-
XOAWT He B OrPaHNYEHHbIX TOKaNbHbIX 06bemax, a Ha BCceM MyTu CliefoBaHNA XUAKOCTU, MOCKONbKY NX KOHCTPYK-
uua npegycMaTprBaeT 31MraroobpasHoe unm cnmpanbHoe ABVXKEHVE TOMNBa BHYTPU aKTMBATOPa; Npu 3TOM
nepeceyeHne MarHUTHbIX CUNOBbIX IMHWUIA NPOUCXOAUT NOJ YrIOM, HE3HAUYNTENIbHO OTIMYatoLwmumca ot 90°, uto
ABNAETCA NPeAnOCbUTKON AOCTUMEHUA MaKCUManbHoro sdpdekTa. InuHa nyTn crefoBaHNA XXUOKOCTA B 3aBUCU-
MOCTM OT KOJIMYECTBA MAarHNTOB U N3MEHEHUS MOISIPHOCTU CTaHOBUTCA B 5—15 pa3 6onblue NpofosibHOro pas-
Mepa CaMOro aKT1BaTopa, MOCKOJIbKY »KUAKOCTb NepemeLlaeTca He BAOJIb OCU akTMBATOPa, a 3Ur3aroobpasHo no
OTHOLLUEHUIO K Hel. DTO NO3BONIAET CYLECTBEHHO YBENUUMNTb KO3GOULIMEHT NCNoNib3oBaHMA paboyero obbema
1 Bpemsa 3KCno3numm obpabatbiBaemol xkugkoct B MIN go 10-20 pa3 B CpaBHEHWM C KOHCTPYKLUAMMN-aHanoramu.
OpHoWM U3 BaXKHeNLLNX 0COBEHHOCTEN aKTUBATOPOB ABMAETCA BOSMOXHOCTb PEryNNPOBKU NPU HACTPOIKe BCex
YeTblPEX MarHUTOTPOMHbIX NapPaMeTPOoB. [pK HACTPOIKE »Ke N3BECTHbIX aHANTIOMMYHbIX annapaToB NpefyCcMoTpe-
Ha perynmpoBKa u1ilb OAHOro NapameTpa — HanpsxeHHocTy M.

B pe3synbrate BbinonHeHnsa HUWOKP nnaHvpyeTca BHeApeHMe MarHMTHOrO akTMBaTopa B TOMJIMBHbIE CUCTEMbI
[BUraTens BHYTPEHHEro CropaHuna, a Takxke nepefaya paboueil KOHCTPYKTOPCKOW AOKYMEHTaLUMW Ha 3aBOAbl-
N3roTOBUTENN TPAHCMOPTHO-TEXHONOMMUYECKMX MOBUITbHBIX MaLMH. PaclumpeHre chepbl NprMeHeHNA MarHmT-
HOW aKTMBaL MW Ha apyrue xugkme guamarHetnku. CylecTsytowme akTMBaTopbl UMEIKT Masblil fana3oH pery-
NIMPOBOK W He MPUMEHATCA Ha An3enbHoM Tonnvee. [laHHaA pa3paboTka ycnelwHo NpuMeHaeTca ANiA akTuBa-
U1K An3enbHOro Tonauea.

[Npu BbINOAHEHNW YKa3aHHOW TeMbl pefnonaraeTca co3faTb KOHCTPYKLMIO MarHUTHOIO akT1BaTopa, Mo3BoA-
IOLLYI0 MOBbICUTb TOM/IMBHYIO SKOHOMUYHOCTb CEPUNHBIX ABUraTENe BHYTPEHHEro cropaHna Ha 8-12 % v cHu-
3UTb KOJIMYECTBO UX BPEAHbIX BbIOPOCOB Ha 15-25 %. 3TO NO3BONMWT CYLLECTBEHHO CHU3UTb 3aTpaTbl Ha NPOU3-
BOACTBO NPOAYKLMM arpornpOMbILLIIEHHOTO KOMIJIEKCA MPW NOBbILIEHNN ee KayecTBa.

BbinyLueH onbITHBIN 06pa3sel.
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

CBEJEHNA O NPABOBOW OXPAHE

CywwecTByeT oguH nateHT Pecny6nukn benapycb Ha n3obpeteHue n Tpu nateHTa Poccuiickon eepaLim Ha n3o-
6peTeHre Nno Teme pa3paboTKu.

NOTEHUWAJIbHbIE MOTPEBUTENU WU/ 3AUHTEPECOBAHHDIE B PASPABOTKE

3aBofbl — M3roToBuUTENW ABuUratenen BHyTpeHHero cropaHua: OAO «YKX “MUHCKMA MOTOPHbBIA 3aBod"»,
000 «MA3-Beituali», peMOHTHble OpraHM3aLuy Mo PEMOHTY ABuUrateneil BHyTPEHHEro CropaHus.

KOHTAKTHbIE JAHHbIE

Kapniok Anekcein MeTpoBuy, accuCTeHT Kadeapbl MEXaHUKM MaTepranoB 1 AeTaneil MallyvH.
Ten.: (+375 33) 990 69 27
E-mail: karlyuk.aleksej@yandex.ru




XIl. MEXTOCYAAPCTBEHHOE OBPA3OBATEABHOE
YHYPEXAEHME BBICLLUETO OBPA3OBAHNA
«BEAOPYCCKO-POCCHMCKNIN YHUBEPCUTET

23. ONTUMU3ALNA SHEPTETUYECKUX U MATEPUAJIbHLIX PECYPCOB
MOBWIbHbIX ABTOHOMHDBIX TPAHCMOPTHbIX CUCTEM KOMIJIEKCA
NPUTOTOBNEHUA XXULKUX KOPMOBbIX CMECEA HA MOJIOYHO-TOBAPHbIX
OEPMAX

Mo6wnnbHana aBTOHOMHaA TPAHCMOPTHasA cucTeMa npeg-
CTaBnAeT cO60Ii aBTOHOMHYO 3/IEKTPOMEXaHUYECKYI0 YCTa-
HOBKY, OCHaLLEHHYIO 3/1eKTPOMNpPrBOAOM, eMKOCTbio AnA
TPaHCNOPTUPOBKN/NPUrOTOBIEHNA XKNAKNX KOPMOBbIX CMe-
cell, [O3UPYIOLMM YCTPOWCTBOM [J1A pPa3fiayum roToBOM Xnj-
KO KOPMOBOW CMeCHU.

3HaunTenbHOE yMeHblleHve noTpebneHna sHepreTuye-
CKUX pecypcoB npu obecrneyeHny TeXHONOrMYeckoro npo-
Lecca.

DKoHOMMA l'IOTp86J'IEHVIFI JHepreTnyecknx pecypcoBs BO
BpemsaA TeXHOJIOrmyeCKoro npoduecca.

OnbITHO-KOHCTPYKTOPCKasA pa3paboTka Ha CTaamm 3aBepLueHus. MI3roTosneHbl OCHOBHbIE Y3/ibl.

MaTeHT Ha none3Hyto mogenb N2 13497 «[MacTepusatop».

MonouHo-ToBapHble pepmbl Pecnybnvkn benapyco n CHI.

JleHeBckuin leHHagmin CepreeBuny, AoUeHT Kadeapbl, KaHANAAT TEXHNYECKUX HayK, AOLIEHT.
Ten.: (+375 29) 639 38 45
E-mail: emos_mogilev@rambler.ru
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

XlIl. YHPEXXAEHWME OBPA3OBAHNA
«BEAOPYCCKUN TOCY AAPCTBEHHbBIV YHMBEPCUTET
MNLLEBBIX 1 XUMMNHECKMNX TEXHOAOT NN

24, MAKAPOHHDIE U3AENNA BE3TNMOTEHOBbIE «<MAICTPO MACTbI»

OMUCAHUE PA3PABOTKU

CnareTT «Ma3cTpo NacTbl» 13 NPOPOLLEHHO 3eN1EHON FPEUKM — 3TO MHHOBALMOHHBIV NPOAYKT, pa3paboTaH-
HbIA ANA NioAen, NpUAePXNBalOLWNXCA 6e3rnioTeHOBON ANETLI (HAaNPUMepP, NPV LieNNaKnK), a TakKe AN CTOPOH-
HIKOB 340POBOro NuTaHusA. OHU COYETAIOT MONb3Y NPOPOLLEHHON rPeyKu, 6oraToi aHTMOKCUAAHTaMN, BUTaMU-
Hamu rpynnbl B v MMHepanamu, C OTANYHBIMU BKYCOBbIMM KauecTBamy TPaAVNLMOHHON NacTbl.

OCHOBHOW MHIpeaueHT — MyKa M3 MPOPOLLEHHON 3eNeHON Fpeykm, KOoTopasa CoXxpaHAeT MakCMMyM nones-
HbIX BelecTB 6/1arogaps waasuen obpaboTke. B oTnnume oT cTaHAapPTHBIX 6€3rN0TEHOBbIX aHaNIOroB (Hanpu-
Mep, Ha KYKYPY3HO-PUCOBOI OCHOBE), FpeyYHeBas MyKa NpugaeT NpoAyKTY HaCbILEHHbIA BKYC U BbICOKYIO NTa-
TENbHYI0 LEHHOCTb.

Mcnosb3yeTca MeTof SKCTPY31M C KOHTPOSIMPYEMOii TeMMepaTypoi, NPeaoTBPaLLatoLWw i paspyLueHme noses-
HbIX COeaUHEHUIA. [N yNyylueHnsa TeKCTYPbl MOTYT f06aBAATbCA HAaTypasibHbIe SMy/braTopbl.

CnaretTn He Pa3BapnBatoTCA, COXPaHAIT d)opmy Aaxe npu NOBTOPHOM HarpeBe, YTO XapaKTepHO AnA Kaye-
CTBEHHbIX 6e3r0TEHOBbIX nsgenun.

MoaxodsaT Ans BeraHCKOro v AMETMUYECKOro NUTaHUsA, MOTYT UCMOMb30BaTbCA B CyMax, rapHMPax U CIIOXHbIX
6niogax (Hanpumep, C OBOLYHBIMU COyCamu U GppurKagenbKamm).

MpognyKT BblgenseTcA Ha poHe aHaNoroB 6narofaps YHUKaNbHOMY CbIPbIO U TEXHOMOrMK, obecneyrBatoLLen
BbICOKOE coflepKaHue KNneTyaTku 1 6enka. OTo fenaeT ero BoCTpeboBaHHbIM Kak cpeau notpebutenen ¢ meau-
LIVMHCKMMU OTPaHUYEHVAMU, TaK 1 Cpen NPUBEPKEHLIEB 3[0POBOIO 06pasa XM3HU.

(CnareTTu 113 MPOPOLLIEHHOI FPeyKiA CnareTTut U3 MPOPOLLIEHHOIA FPeyKi
C pUCOBOIA MYKOA 11 KYpKyMOid C TanOKOBBIM KpaxManom 1 umbupem




B omiMume o1 60nbLUMHCTBA GE3IOTEHOBbIX aHAJIOFOB Ha OCHOBE KYKYPY3HO-PUCOBOM MyKU, cnareTTui «MascTpo
nacTbl» NPOMN3BOAATCS U3 NMPOPOLLEHHOW 3e/IeHON FPEYKHY, UTO MOBBILLIAET CoAepKaHue B HUX 6esika (go 12-14 %),
KNeTyaTK1 U aHTMOKCMAAHTOB. 3TO obecneumnBaeT yyllyio MUTATENbHYIO LIEHHOCTb MO CPABHEHMIO C TPAAWLMOH-
HbIMK 6e3rN0TEHOBLIMY MakapoHamu (Hanpumep, B «<Makde» copgeputcs 6,4 r 6enka Ha 100 1).

MprMeHAeTcA MeTod MefeHHON CYLLKU NPY HU3KKX TeMMepaTypax, COXPaHALWMA BUTaMUHBI Fpynnbl B v mu-
Heparnbl. B oTnnume oT cTaHJapTHOM SKCTPY3UK, UCMONb3yeMOl B MPOMN3BOACTBE KYKYPY3HO-PUCOBBIX CareTTy,
3TO ynyullaeT TEKCTYPY M NpefoTBPaLlaeT paccbinaHue npu Bapke.

Cnarettu COXPaHAKT d)opmy npn Bapke, He pa3BapnBalOTCA N COYETaloTCA C nobbIMn coyCamMmun. 710 BbIrOA-
HO OT/IYaeT NX OT PUCOBbIX aHaNOros, KOTOPbIe YaCTo Tpe6leT TOYHOI0 KOHTPONA BPEMEHU NPUTrOTOBNEHUA.

Mcnonb3oBaHWe NPOpPOLLEHHOIO 3epHa NOBbILIAET YCBOAEMOCTb NPOAYKTa 1 060rallaeT ero aMMHOKUCIIOTa-
MV, UTO NOATBEPXKAEHO UCCNIEA0BAHUAMM B 0651aCTU GYHKUMOHANbHOrO NUTaHus. Mo 3Tum napameTpam «Mas-
CTPO NacTbi» onepexkaeT 3apybexHble aHanorn («Makda, Biori). benopycckue nponssoguTenn cerogHs He Bbl-
NyCKaloT MakapoHbl 6e3 rntoTeHa. be3rnoTeHOoBbI NPOAYKT 3aBo3nTCA U3 Poccun.

npOAYKT coYyeTaeT UHHOBALUMOHHOE CbIPbE, WaaAmne TeEXHONMOrMn N COOTBETCTBME MeXXAYHAPOAHbIM CTaHAap-
Tam, npeanaras n0Tpe6|/|Temo npemMmmanbHOE Ka4yeCTBO B CErMeHTE 6e3rnioTeHOBbIX MaKapoOH.

MpoayKT «MascTpo nacTbl» 06ecneyrBaeT NOMHOLEHHYIO anbTepHATUBY TPAAULMOHHBIM MaKapOHHbIM 13ge-
nUAM ANs Nogen ¢ uenvakuein, HenepeHoCUMOCTbIO IMIOTEHA 1 MPUBEPKEHLIEB 30POBOro 0bpasa »u3Hu. bna-
rogapsA BbICOKOMY COfiepKaHuIo 6eKa, KNeTyaTKu U MUKPOHYTPUEHTOB CNOCOOCTBYET YNyULIEeHNIO NULieBape-
HYSA, ANUTENBHOMY HaCbILEHWIO 1 06OralLeHI0 paLroHa NoNIe3HbIMY BELLeCTBaMM. Y40OCTBO NPUroToBEHUS
1 OTNINYHbIE BKYCOBbIE KaueCTBa PacLUMPAIOT KyJIMHaPHble BO3MOXHOCTM, MO3BOJIASA BKOYaTb NPOAYKT B pas-
Hoob6pa3Hble 6Mtofa 6e3 yuepba Ana 300poBbA. B nepcnekTmee — pocT cnpoca Ha ¢YHKUMOHaNbHbIe NPOAYK-
Tbl IUTAHMA 1 NONyNApr3aLus 6e3rnoTeHOBON ANETbI.

BbinyLeH onbITHbIN obpa3sel,.

3aperncTpmpoBaHHble 06beKTbl MHTENNEKTYaNnbHOW COOCTBEHHOCTN OTCYTCTBYIOT.

MoTeHumanbHble NoTpebuTtenu B Pecnybnvke benapycb: 10-15 TbiC. YeNOBEK C MOATBEPKAEHHON LieNMaKkmen,
MaumeHTbl C HENEPEHOCUMOCTBIO IIOTEHA UJIM @y TOMMMYHHbBIMU 3a00N1EBaHNAMY, MPUBEPXKEHLIbI 3[0POBOI0o 06-
pa3a xu3Hu (15-20 % ropoacKoro HaceneHusa), BeraHbl, CNOPTCMEHbI, CTOPOHHUKN GYHKLNOHANIbHOMO NMUTaHWA,
pecTopaHbl 30POBOro NUTaHWA, CAHATOPUM N AETCKME YUpexaeHus.

MoTeHumanbHble NoTpebuTenm 3a pybexxom: lfepmarua, OpaHUMA — BbICOKMI CMPOC Ha OpraHuyeckme 6es-
rMIOTEHOBBIE MPOAYKTbI (POCT pbiHKa 12 % B roa), CkaHAUHABCKUE CTPaHbl — rocyAapCcTBEHHbIE NPOrpammbl Mo
3p0poBoMy nuTaHuio, Poccuiickan Oepepauus — 6onee 1 MiH noTpebutenen 6e3rnoTeHOBbIX TOBapoB, Kasax-
CTaH — pPa3BUBALLMICA NPEMUYM-CETMEHT, BEraHCKMe OHNaH-MapKeTMNIenchl.

YpbaHumnk EneHa HukonaeeHa, avpektop MHCTUTYTa NOBbIWEHNUA KBanudUKaLmum 1 NepenogroToBKu,
npodeccop kadeapbl TEXHONOrMM X1e60NPOAYKTOB, KAaHAMAAT TEXHNUYECKNX HaYK, AOLIEHT.

Ten.: (+375 29) 667 20 28

E-mail: urbanchik@tut.by
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

25. CYXVUE CMECK A1 MPOU3BOACTBA MYUHbBIX U3AENUN

OMUCAHUE PA3PABOTKU

MNHHOBaUMOHHasA pa3paboTka No3BOMAET OCYLLECTBATb YCKOPEHHbIM CNOCOO0M MPOM3BOACTBO XJ1e600ynou-
HbIX, MaKapPOHHbIX, MyYHbIX KOHOUTEPCKNX N KYNTMHAPHbIX I/I3A€J1I/IVI C 3aJaHHbIMU CBOMNCTBAMW U rapaHTnpoOBaH-
HbIM XMMUYECKMM COCTAaBOM, B TOM Umcsie GyHKLMNOHANbHO HanpaBAeHHOCTUN 1 AJ1A CNeuran3npoBaHHOro Ni-
TaHWA, B yCNOBUAX I'Ipe,El,I'IpVIﬂTI/IIZ I'II/ILIJ,EBOI;I MNPOMbILTEHHOCTU, NPON3BOACTBEHHDIX LleXaX TOProBbiX O6'b€KTOB,
06BEKTOB OOLLECTBEHHOTO NMUTAHNUA U AOMALIHUX YCIOBUIA 63 1CMONb30BaHUA AOMOMHUTENIBHOIO TEXHONOTU-
yeckoro o6opynoBaHMs.

2 AR
Xneb pxaHo-nLeHNYHbIi

B cocTaB Cyxux cmecei BXOAAT pasfinuHble NPoAyKTbl NepepaboTKy 3M1aKoBbIX, GOBOBbBIX U MACTNUHBIX KySb-
TYP, MOJIOYHbIX NPOAYKTOB, NPOAYKTbl NepepaboTKu NI0J0B, OBOLLE U Arof, GUTOCbIPbE, SUUYHbIE NPOAYKTHI,
HeTPaaULIMOHHbIE CbipbeBblE MaTeEPUasbl, B TOM Yncie GyHKLMOHANbHON HanpaBleHHOCTY, XapaKTepu3yioLy-
€Cs pacnpoCcTpaHeHHOCTbIO 1 JOCTYMHOCTBIO Kak B Pecnybnuke benapyco, Tak n ctpaHax CHT.

TexHonorvsA BKOYaET cleaylowme CTaguu:

— nony4yeHune cyxmx cmeceln, B TOM yncne (I)yHKLlMOHaHbHOVI HanpaBneHHOCTN 1N ANnA cneunannsnpoBaHHOIo
NMUTaHNA;

- ogHOCTaguiiHoe nonyyeHve nonypabpuKaToB Ha OCHOBE CyXUX cMecei 6e3 BHeCeHMA AONONHNUTENbHbIX pe-
LienTypHbIX KOMMOHEHTOB, KPOME BOAbl, MyTeM MHTEHCMMKALIMMN TEXHONOMMYECKOTO NPOoLecca;

— NOJlyYeHUe MyUHbIX U3LENNIA C BBICOKMMU NOTPEOUTENBCKMMU CBONCTBAMY, B TOM Yncie GYHKLNOHANbHOM
HanpaBneHHOCTU U AN1A CNeurannu3npoBaHHOIO NUTaHUS.

Xneb pyucano-
i . nueHUudHbLIL
nueniont «Ozonex»

o cxecn das awneu .
i | Tuuecoi konuenmpan &
aneusit LU -
catecn 0:1A GuIENK! "a"‘lp"up”w"il V S
MYHUHBIY uzoen $ : : : :
«3asapka «Boopocm” » . s
L s

Cmecu ang Bbineyku




MprYMeHeHe Cyxux CMecen Ans MPOM3BOACTBA MyYHbIX N34e/IMIA NO3BOMIUT PACLLIMPUTb Y NePCOHANN3MPO-
BaTb aCCOPTMMEHT NMULLEBON NPOAYKLUN, YMEHBLINTb NMPOAOSIKUTENIbHOCTb TEXHOMOMMYECKOro npoLecca npo-
M3BOACTBA MYUHbIX U3AENNIA, NCKIIOUYNTb UCMOSb30BaHKe JONOTHUTENbHbIX CbIPbEBbIX MAaTepPUasioB Npu Npons-
BOACTBE Psfia MyUHbIX 134e/IMIA, pacluprTb 061acTb MPYMEHEHMSA, 06eCNeynTb IMNOPTO3aMeLLEHME, MOBbICUTb
KOHKYPEHTOCMOCOOHOCTb U PaCLUMPUTL PbIHKK CObITa.

B Poccunckon Qegepaumm cyxme cmecu Ans KyNMHapHbIX 34enui Npor3BogaT KomnaHum «[1eTpoBcKme HYBbI»,
«[JanbHaa MenbHuuay, «Mygodd». ina peanusauny npefcTaBieHbl U Cyxme KOMMNO3UTHbIe cMecH Ans xne6oby-
JIOYHbIX M3aenuni «8 3nakoBy, «JlIuHea», «<MegoBasa» u gp.

CyLU,ECTB)/IOUJ,I/Ie aHanoruy B 60sbLUMHCTBE cny4yaeB Tp66yIOT NCNoNb30BaHNA AONONTHUTENbHbIX CblPbEBbIX Ma-
Tepnanos, cogepxaTt MMMOPTHbIE KOMMNOHEHTbI, OTCYTCTBYET aCCOPTUMEHT CneunaZibHOro HasHa4yeHus, npea-
Ha3HayeHbl NpenmMyLecTBEHHO ANnA NCNOJIb30BaHNA B JOMALLHNX YCNOBUAX, He obecneumsatoT npon3soacTeo
npeanoXXeHHOro acCopTMMeHTa YCKOpPEHHbIMU cnocobamu.

Pe3ynbTaThbl paboTbl BHepeHbl B 06pa3oBaTesibHbil npouecc YO «benopycckuil rocyiapCTBEHHbIN yHUBEPCUTET
MULLEBbIX Y XMMUYECKUX TEXHONOTMI» 1 B Npoun3oacteo Ha 000 «Kpaton» n 000 «PonbdTpaing», OAO «lpog-
Hoxnebnpom» (punuan «Hoeorpyackuin xne6osasony»), OAO «KnnmoBrnUCKniA KOMOUHAT xnebonpogyKTosy. CTo-
UMOCTb e AUHNLIbI NpoayKLmK (xneb maccoi 0,45 Kr, Hape3aHHbIN 1 YNaKoBaHHbIN B MOIMMEPHYIO MJIEHKY) COCTa-
Buna 0,3-0,4 ponn. CLUA, B TO BpeMs Kak CTOMMOCTb CYLLECTBYIOLMX Ha PbIHKE 3aBapHbIX COPTOB XxJieba Takow
e Maccbl No TpaguLMOHHON TexHonorum coctaBnaet ot 0,5 gonn. CLWA, a ¢ ncnonb3oBaHme NMMOPTHbBIX CYXNX
KOMMO3UTHbIX cMecen — ot 0,65 ponn. CLUA.

Pa3paboTka BHeapeHa B NPOV3BOACTBO.

VmeeTca 2 naTeHTa Ha n3obpeTeHune Pecny6nnkin benapycb 1 2 eBpasuinckmx NaTeHTa.

Muwesble NpeanprATUA XNeboneKapHo, MakapoOHHOM, KOHANTEPCKON OTPAC/v, MPOV3BOACTBEHHbIE Liexa Top-
roBblX 06bEKTOB, 06bEKTbI 06LLeCTBEHHOrO NUTaHuA cTpaH CHI,

CamyiineHko TaTbsiHa IMUTPUEBHa, 3aMeCTUTESNb feKaHa XMMUKO-TEXHONIOrMYeCKoro GpaKynbreTa, KaHauaaT
TEXHUYECKMX HayK, AOLEHT Kadeapbl TEXHONOrMM xnebonpoayKToB.

Ten.: (+375 44) 57949 59

E-mail: TataSam@tut.by



XIV. YYPEXXAEHME OBPA3OBAHMNS
«'POAHEHCKMM TOCYAAPCTBEHHBIV YHUBEPCUTET
MMEHM GHKM KYMAABD)

26. XUTO3AH U ETO OJINTOMEPDI, MOJIYYEHHDbIE U3 BTOPUYHDBIX MPOAYKTOB
BUOTEXHONOTMYECKOT0 CUHTE3A IMMOHHON KUC/IOTbI

nOpOLIJOK pa3n|/|uH0|7| creneHn oncnepcHoOCTm 6enoro nnu CBETNO-KPeEMOBOro LBeTa C HeI7ITpaJ'IbeIM BKYyCOM
M 3anaxom, I'IOJ'IyLIeHHbIVI B XO04€ KNCNOTHO-LWENOYHOro rmaponmsa ns BTOPNYHbIX NPOAYKTOB 6uoTexHonornye-
CKOrO CMHTE3a IMMOHHOW KUCOTBI.

MonyyeHHbIV XMTO3aH C Pa3fIMYHON CTEMEHbIO AUCMEPCHOCTY MOXET UCMOSIb30BaTbCA B KAYECTBE TEXHOJOI -
YeCcKuUx BCMOMOraTe/IbHbIX MAaTEPUAOB B TEXHONOMMAX NPOU3BOACTBA HAMWUTKOB /1S SMIMMUHALMKN NOTeHUMANb-
HbIX MyTEO6PA3YIOLLNX KOMIOHEHTOB GU3NKO-XMMMNYECKOW STUOMOMMN, ANS SANMMUHALUN NOTEHUMANbHBIX MYy-
Teobpa3syoLMX KOMMOHEHTOB OMONIOrMYECKol NPUPOAbI, Kak aHTUOAKTepUManbHbIA 1 GyHIMUMAHBIA Npenapat
B OTHOLUEHUUN Me30dUNIbHBIX a3POOHbIX 1 (aKyNbTaTUBHO-aHa3POOHbIX MUKPOOPraHU3MOB, @ TakXKe ApOXKe-
BbIX I MULLE€NNASIbHBIX FPUOOB, YTO, HECCOMHEHHO, MEET BaXKHOE NPUKIIAZHOE 3HaUYeHVe B TOM YUCTie B 0651aCTy
SNUMMHALMWN NOTEHLMANbHBIX MyTe0OPa3yIOLWMNX KOMIOHEHTOB OUONOrMYECKOI STUONIOTUUN B TEXHOMOMUAX Ha-
TypanbHbIX GPYKTOBO-ATOHbLIX M MIIOAOBO-ArOAHbIX HAMMTKOB.

BHewwHuit BuA xuTo3aHa BHewwHuit Bua xuto3aHa
(cTeneHb peavetunupoBaHua 96—98 %) (cTeneHb AeavetunupoBaHua 64—67 %)

Wcnonb3oBaHre BTOPUYHBIX MPOAYKTOB OUOTEXHONOMMYECKOrO CUMHTE3a IMMOHHOWN KMCNOTbl NO3BOMAET MNONY-
YaTb XMTO3aH 1 ero ONIMromMepbl C BbICOKOW CTEMNEHbBIO OUNCTKU, YTO CNOCOOCTBYET NONyUYEHNO MPOAYKTOB C 60-
nee cTabUNbHLIMU CBONCTBaMU Y MEHbBLUUM COAiePXKaHeM NprMecei.

BuotexHonornyeckuin cnHtes obecneumsaeTt 6o5ee 3KONOrMUYECKN YNCTbIN npouecc no CpaBHEHUIO C Tpaan-
LUMOHHbIMMN MeTOAAaMW, OCHOBAHHbIMN Ha XUMNYECKOM rnaponmse naHUNpHbIX paKOO6pa3HbIX.

CoBpeMeHHble METObI MO3BONAT BHEAPATb AOMONHUTENbHbIE GYHKLMOHANbHbIE FPYNMbl B CTPYKTYPY XUTO-
3aHa UM ero oNIMroMepoB BO BPeMA CMHTE3a U Noc/eaytoLLein 06paboTKu, pacumpaAsa CNeKTP UX MPUMEHEHNS.



KOHKypeHTOCHOCO6HOCTb Ha MeXXAyHapOOHOM PbIHKE: 6naro,u,apﬂ COYEeTaHWI0 SKONormyecKkon 6esonacHoCcTy,
BbICOKOV TEXHOJIOrMYeckom 6a3bl ¥ BO3MOXXHOCTM TOYHOTO KOHTPOJIA XapPaKTeEPUCTUK NPOAYKTa OTEYECTBEHHbIE
pa3pa60TKV| Nno NOJIYYEHNIO XNTO3aHa U3 BTOPUYHbLIX NMPOAYKTOB AEMOHCTPUPYIOT KOHKypeHTOCﬂOCO6HOCTb
NnoO CPpaBHEHNIO C 3apy6e>|<Hb|M|/| aHaJioramu.

B Lenom Takmne NnpoayKTbl o6nanar0T npemmyuwiecteamu B obnactu SKOJIOTMYHOCTU, KavyeCTBa U (I)yHKL[I/IOHaﬂb-
HOCTW, YTO AenaeT X NnepCcnekTMBHbIMI ANA LWWMPOKOro CrnekTpa NPOMbILJIEHHbIX I'IpI/IMeHEHI/IVI n CI'IOCO6CTByeT
Pa3BUTUIO OTeYeCTBEHHOM HayKkun n npon3soacCcTea B anH0|7| obnactu.

MprMeHeHMe XUTO3aHa 1 ero OJIMTOMEPOB, NMOJTYYEHHbIX 13 BTOPUYHBIX MPOAYKTOB G1I0TEXHOIOTMYECKOrO CUH-
Te3a IMMOHHOW KNCNOTbl, OXKUAAEMO MOBbICUT KaYeCTBO MULLEBbIX MPOAYKTOB 3a CUET Y/yuULLeHNA TeKCTYpPbl, yBe-
NNYEHNA CPOKA XPAHEHWA 1 CHUXKEHWA YPOBHSA XonecTeprHa. B MeanLHe oHW 0becrneyaT yCKOPEHWE 3aXKuUBe-
HVA paH, CTUMYNMPOBaHMe pereHepaLnmn TKaHel 1 6e3onacHyto 4OCTaBKY nekapcTe 6naropaps BbICOKoON 61o-
COBMECTUMOCTM, B KOCMETOSIOMUM — YJyyLleHWe YBaXXHEHUA 1 aHTUBO3PaCcTHOM 3d¢eKT. Kpome TOro, BO3MOX-
HO VX UCMOJIb30BaHME B arPoNpPOMbILLIIIEHHOM KOMIJIEKCe AJ1l MOBbILIEHUA YCTONUYMBOCTM pacTeHuid. Mpoayk-
Tbl TAKOFO TUMa CMOCOBCTBYIOT PA3BUTUIO SKOSTOTUYHBIX, SOEKTUBHBIX PELLEHNI C paclUMPEHHbIMU GYHKLNO-
HanbHbIMY CBOMCTBAMM.

BbinyLeH onbITHbIM obpa3el,.

Hert.

MapmaLieBT1YECKan NPOMBILLIEHHOCTb: A1 MPOU3BOACTBA IEKAPCTBEHHbIX CPEeACTB, Ma3el, refiel U Kancyn
C AaHTUMUKPOOHbIMU, PaHO3AXXMBALUMA Y UMMYHOCTUMYMPYIOLLUMI CBOMCTBaMU, ANs pa3paboTKu MHHOBA-
LIMOHHbIX NEeKaPCTBEHHbIX GOPM, CUCTEM [OCTAaBKM aKTVBHbIX BELLECTB.

KocmeTunyeckasn MHOYCTPUA: B COCTaBe KPeEMOB, MaCOK, LLIaMﬂyHEI7I ONnA yBNnaXHEHUA, 3aliNTbl KON 1 BOJTOC.

Muwesasn NPOMBbBILLIEHHOCTb: KaK ﬂO6aBKa K NpoAyKTam nNnTaHnA (Hanpmmep, BNA CHUXKEHUA XOJ'IECTepI/IHa), a
TaKXe B Ka4yeCTBe NnLLEBbIX BOTOKOH U CTa6l/IJ'II/I3aTOpOB.

CenbcKoe X03ANCTBO: B KauecTBe H110I0rMYeckoro yaobpeHra Unm co3aaHuns SKoNormyeckn YncTblX CpeacTs
3aWmTbl pacTeHUN.

buoTtexHonornyeckue (bI/IprIZ B 0bnactu pa3pa60TK|/| HOBbIX MaTepunanos, Hanpumep 6|/|opa3naraeMb|x yna-
KOBOK NN MeANLUNHCKNX NUMMJTIAHTOB.

MaBnosa OkcaHa BanepbeBHa, 3aBeayowmnin Kapenpor TexHonorum, GusnMonorum n rmrmeHbl NUTaHs,
KaHOMAAT TEXHUYECKUX HayK, [JOLIEHT.

Ten.: (+375 152) 55 05 20

E-mail: pavlova@grsu.by
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

XV. YHPEXAEHNE ObPA3OBAHMA
«(BUTEBCKNN TOCYAAPCTBEHHbBIN YHMUBEPCUHTET
MMEHW T1. M. MALLEPOBAY

27. UNOPOBOE KAPTOTPAOVWPOBAHUE B LIEJIAX TOYHOI0 3EMJIEAENNA

OMNMUCAHUE PA3PABOTKUN

PaspaboTtka npepfcTaBnaeT coboi NPOrpaMMHbIA anropuUTM NPUMEHEHWS AUCTAHLUMOHHBIX JaHHbIX B LIeIsX
noBbilleHns 3GpHeKTMBHOCTU yrpaBnieHUs 3emneaenuem. cnonb3oBaHme AUCTaHUMOHHbBIX METOL0B, B YaCTHO-
CTN 6ECMUSIOTHON CbEMKN, NO3BOJIAET ONpeenaTb MopdOMeTprUECKIEe N KaueCTBEHHbIE NapamMeTpbl 06BbEKTOB
Ha MOBEPXHOCTM 3eM/IU C BbICOYaliLleil CTeNeHbo TOUHOCTY NPY MUHUMAJbHBIX 3aTpaTax PeCypCoB 1 BPEMEHN.

Pa3paboTka npefHa3HaueHa Ans UCNob30BaHMA B 061aCTi TOUHOTO 3emnesenus 1 uudpoBoii KapTorpadum
npy CO30aHUN TEMATUYECKMX KapT PasM4yHOro HasHaueHUs 1 MaclwTaba ¢ BO3MOXKHOCTbIO BEAEHNSA «<MCTOPUN
nonen», GopMUPOBaHUA CUCTEMbI ONPEAENeHUs 30H MPOAYKTUBHOCTY YroguUiA U MOAENMPOBaHNSA NPUPOLHO-
XO3ANCTBEHHbIX CUCTEM 1 OOBEKTOB.

BkntouaeT B cebA I'IpOFpaMMHbIﬁ aJifoOpPUTM NCNOJib30BaHNA AaHHbIX ANCTaHLNOHHOIoO MOHUTOPWHIa AnAa cos-
AaHNA TeMaTnvyeCKnX KapT pa3/iIMYHOro HadHayeHnAa n MacluTaba.

Pa3pa60TKa OCHOBaHa Ha CO34aHMN WU/WAW NCNOSIb30BaHUM FOTOBbIX I'IpI/I60prIX 1N NporpamMmmMHbIX peLlle-
HUN C 3KcnnyaTaLu4el7| 6eCnMNOTHLIX NleTaTeNbHbIX annapaTtoB C noneTHom npon3BoanTeNIbHOCTbIO HE MeHee
200 ra/peHb, MyNbTUCNEKTPAaJIbHbIX KaMep, cepBePHOro OﬁOpyﬂOBaHI/IFl N BbICOKOCKOPOCTHbIX KaHa/l0B CBA3U
nocpencTBoOM MHTEPHeETa.

Wcnonb3oBaHme AUCTAHMOHHBIX METOZOB AA LIMGPOBOTO KApTOrpadupoBaHma
MPY CO3AAHINM TEMATIYECKVIX KAPT Pa3NnuHOr0 Ha3HaueHus 1 MacluTaba

TEXHUYECKUE NMPEMMYLLECTBA

BbicoKkaa TOYHOCTb, CUCTEMHOCTb U onepaTuBHOCTb aHann3a VIH(I)OpMaLI,I/II/I n npepgnaraemMbiXx mep no onTMMn-
3aUnn N KOPPEKTUPOBKE arpoTeXHNYECKUX N MeNTNOPATUBHbIX MepOI'IpVIHTVIVI.

B0O3MOXHOCTb Nepefaun aHHbIX, ONepaTVBHOIO aHanM3a U NPUHATAA YNPaBleHUYECKUX PELLEHNI B PeXMe
peanbHOro BPeMeHM.
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OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

Mcnonb3oBaHue pa3paboTku Ana aHam3a COCTOAHMA NOCEBOB 1 CENbCKOXO3ANCTBEHHbIX yroauni noboi cne-
unannsaynn gae€t BO3MOXHOCTb ONTUMM3aUNN arpOTEXHNYECKNX MeponpvavuZ, YTO, B YaCTHOCTU, NO3BONAEeT
NOBbICUTb YPOXKaMHOCTb 3€PHOBbIX KynbTyp Ha 10-15 %.

TEKYLWAA CTAQUA PA3BUTUA

BbinonHeHa HayuyHo-MCcCnepoBaTeNbCckasa UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota. lotoBa
K UCMOJIb30BaHMIO MO COMMTAaCOBaHUIO C 3aKa3unKOM.

CBEJEHMA O MPABOBOI OXPAHE

Her.

NOTEHUMAJIbHbBIE NOTPEBUTEJIN U/ 3ANHTEPECOBAHHDIE B PASPABOTKE
MpeanpuaTnA CenbCKOX03ANCTBEHHOIO CEKTOPa 1 Apyrue 3emenosnb3osartesnu.

KOHTAKTHbIE BAHHbIE

TopbeHko AHppei bopucosuy, 3aBegytoLmin LieHTpOM ANCTaHLNOHHbBIX METOAOB UCCefOBaHNIA
1 UHTENNIEKTYaNIbHOMO aHanM3a AaHHbIX.

Ten.: (+37533) 696 14 71

E-mail: torbenko_a@mail.ru

FankvH Anekcangp Hukonaesuu, npodeccop Kadeapbl SKonoruu 1 reorpadum, GOKTOP reonoro-
MUHEPaNornyeckmnx Hayk, npodeccop.
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

XVI. OBLLECTBO C OTPAHMYEHHOM
OTBETCTBEHHOCTBIKO «ATPOKOHHEKTY

28. METOA AMOOEPEHLMPOBAHHOIO BHECEHWA YAOBPEHMIA
CUCNONb30BAHWEM KAPT YPOXAMHOCTH

OMNMUCAHUE PA3PABOTKHN

Cdepa npUMeHeHNs: cenbCcKoe X03ANCTBO, arPOHOMUS, YIpaBieHUe 3eMeNIbHbIMW Pecypcamu.
PazpaboTka npeaHasHaueHa 418 oUMPPOBKM rPpaHuL, CeNbCKOX03ANCTBEHHBIX YTOANUIA U CO34aHMA cneumany-
3VIPOBAHHbIX KapT, KOTOPbIE MOMOralT ONTUMU3MPOBATb NPOLIECCHI BHECEHUA YAOOPEHNI, CEBA 1 YNPABEHNs

pecypcamu. ITO peLLeHUe HAaMNPaB/IEHO Ha NOBbILIEHVE SPHEKTUBHOCTU CEITbCKOXO03ANCTBEHHOTO NPOV3BOACTBA
U YCTOMYMBOE UCTOMb30BaHMNE 3eMeNbHbIX PECYPCOB.

OCHOBHble KOHCTPYKTUBHbIE XapaKTepPUCTUKM:
- oundpoBKa rpaHnL Yroani;

- COo3aHMe crneymanbHbiX KapT;

- NoAAepKKa 06/1auHbIX CEPBUCOB.
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TEXHUYECKUE MPEMMYLLECTBA

Bblcokan TouHOCTb oUMdPOBKU: 5 cM/NUKC.

BbicTpasn o6paboTka AaHHbIX.

YRo6HbI nHTEpdENC Ana Nnonb3oBaTenen, NO3BONALMIA Nerko nosyyaTts AOCTYMN K KapTam 1 aHannTrKe.

Ncnonb3oBaHue COBpPEMEHHbIX aNniropnUTMOB 06pa6OTKI/I |/|306pa>KeH|/||7| N MallMHHOIo 06yLIeHI/IFI ANA aHann3a
AaHHbIX N CO3aHNA KapT.

MopaepKa pasnnuHbiXx GOPMaTOB AaHHbIX Y UHTErPaLma C CYLLeCTBYIOLMMI CUCTEMaMU YNpaBeHns cenb-
CKMM X03ANCTBOM.
OXUAAEMbI PE3YJIbTAT MPUMEHEHUA

[aHHan THHOBALMOHHasA pa3paboTka NpeaCcTaBAseT COH0M MOLLHbI MHCTPYMEHT /1S arPOHOMOB U GepMepoB,
No3BONAWMIA 3$PEKTUBHO YNPABNATL CENbCKOX03ANCTBEHHBIMY YTOABbAMM, ONTUMM3NPOBATb NCMONb30BaHVe
pecypcoB 1 NOBbILWaTb YPOXKaMHOCTb. MHTerpauua obnayHbix TEXHONOrnin obecneumsaeT JOCTYN K Heobxoau-
MbIM [JaHHbIM B Nto60e Bpems 1 B Il06OM MeCTe, UTo AenaeT NpoLecc yrnpasneHus 6onee rubKimM 1 aganTMBHbIM.

TEKYLLAA CTAOUA PA3BUTUA
PaspaboTka BHepeHa B NPOM3BOACTBO.

CBEZJEHUA O MPABOBOIN OXPAHE
Her.

NOTEHUWAJIbHbIE NOTPEBUTEJIN N/ SAUHTEPECOBAHHbBIE B PASPABOTKE

B Pecny6nuke benapycb: pepmMepcKme X03ANCTBA U CENbCKOXO3ANCTBEHHbIE NPeANPUATUS; HayUHbIE YUPEX-
LEHUA N NCCneaoBaTeNibCkue LeHTPbl B 0611acT arpOHOMUM 1 SKOMOTMK; FOCYAapCTBEHHbIE CTPYKTYPbI, 3aHU-
MaloLmecs ynpasneHmemM 3eMenbHbIX PecypcoB.

3a DY6e)KOMZ KpYynHbl€ arpOKOMMaHnn B CTpaHax C Pa3BUTbIM CENTbCKM XO3ANCTBOM; CTpPaHbl EBpOI'IGI?ICKOFO co-
l03a, rae akTMBHO BHeAPATCA TEXHONOIMM TOYHOI O 3eMneaenunsa; pa3smBaloleca CTpaHbl, cTpemAalneca ontun-
MN3NPOBaTb CBOU CeNbCKOXO3ANCTBEHHbIE MNPaKTUKN C NOMOLLbIO COBPeMEHHbIX TEXHONOTUN.

KOHTAKTHbIE AAHHbIE

CmonsAkoB AHaTonun AnekcaHapoBMY, 3aMeCTUTeSb AnpeKTopa.
Ten.: (+375 29) 724 62 79
E-mail: sml4you@mail.ru




XVIl. OTKPbITOE AKUMOHEPHOE OBLLLECTBO
«TPOAHEHCKMN MACOKOMBMHATY

29. KONBACHBIE U3AENNA CbIPOKOMYEHBIE U3 MACA LLbINNAT-6PONNEPOB
BbICLUEF0 COPTA OXJIAMAEHHDBIE: KOJIBACA «10JIOCKN C XAJIANEHDO>,
KONBACA «MOJIOCKU BAOO®AJI0», KONTBACA «NOJIOCKU C CONbH U MEPLIEM»

«MoNOCKM» — 3TO MHHOBALIMOHHDIN NPOAYKT, CbanaHCMpoBaHHbIN MO Co-
CTaBy, KOTOpPbI coyeTaeT B cebe opurmHanbHble BKYCbl, yao6Hyio Gopmy,
uTo enaeT ero NpuUBNeKaTeNibHbIM AN LUMPOKOTO Kpyra notpebutenei.

MpopayKT pa3paboTaH As1A NPOL#aXKM1 B PO3HWNYHbIX TOProBbIx ceTaAx. Mpep-
CTaBnAeT co6OW IMHENKY CbIPOKONUYEHbIX KONGACHbIX U34ENNiA BbICLIErO
copTa «[1ofoCKM», N3rOTOBAEHHbIX 13 MACA LbINAAT-6poiinepos, u npeaHa-
3HayeH ANA UCNONb30BaHUA B KauecTBe 3aKyCKuM Un BbICTPOro nepekyca.

JInHelKa «onockun» BKOYaET TPN OPUTMHANBbHbBIX BKyCa:

— «[lonocKm ¢ xananeHbo»: MMKaHTHbIN BKYC NepLia XananeHbo.

- «[onockun baddano»: cnagkoe NocsieBKycme CyleHOro Tomara.

— «[10N0CKM € Cosbio N NepLem»: Knaccmyeckoe coueTaHre YepHoro nep-
ua n conm.

OcobeHHOCTbIO NpoAyKTa ABNAeTCcA ero Gopma — TOHKME, NOACYLIEH-
Hble NNacTUHKY, yaobHble ana ynotpebnexuvs. na npomnssoacTsa «o-
NOCOK» NCMONb3YeTcA CrneuuanbHan Hacaaka, obecrneyrBaloLLas TOUHbI
pa3mep 1 Gopmy Usgenunin. YHMKanbHasa peLenTypa u Tepmmyeckas obpa-
60TKa NO3BONAIOT COXPaHUTb BbICOKOE coflepxaHue H6enka B NpoayKre.

Bbnaropaps yHukanbHoi ¢popme «[1ONOCKM» He MMEIOT aHANOroB CPeAn CHEKOBOW rpynmbl U3 MACa UbINaAT-
6pONNIEPOB 1 OTIMYAKOTCA OPUTMHANbHBIM BHELLUHVM BULOM U NMPEBOCXOAHbIM BKYCOM, 00YCOBIEHHBIM PaBHO-
MepPHbIM pacnpeaeneHnem npPsiHoCTen.

Mcnonb3ysa MHHOBALMOHHbIE TEXHOSIOMM, PACLUIMPUTb aCCOPTUMEHT U3Aenuii U3 MAca LbInnaT-6poinepos ans
JAOCTVKEHWS SKOHOMMYECKOTOo 3ddeKTa 1 MOBbILEHNA Y3HABAEMOCTY NPOAYKLUM Ha PbIHKE.

Pa3paboTka BHeipeHa B NPOM3BOACTBO.

HerT.

ToproBo-po3HuyHble ceTn B Pecniybnvike benapycb, ToproBo-po3HuyHble ceTu B KasaxctaHe, Poccuiickoin Qe-

Aepaumun, ApmeHuu.

KpaCKOBCKaH TaTbAHa AHEKcaH,D,pOBHa, HayallbHUK OTAENa TEXHOJIOTMYECKOIro MeHeEOXXMEHTa

TEXHOJIOrMUECKOTO YrpaBNeHus.
Ten.: (+375 15) 24550 20
E-mail: tehnolog@grodnomk.by



XVIIl. OBLLECTBO C OIPAHMUYEHHOM
OTBETCTBEHHOCTbLIO «[PYMMNA KOMMNAHMM
"PECYPCKOHTPOAbB™»

30. <UCTOPUA NONA» CMOAYNEM METEOMOHUTOPUHTA

«McTopuma nons» — 3T0 MHHOBALMOHHDIV 06/1auHbIN CePBUC ANA LMPPOBOIo YNpaBieHUs Ce/IbCKOXO35ANCTBEH-
HbIM NpeAnpPuATAEM, 06 bEeANHAIOLMIA BECh LMK arpopaboT B eguHol nnatpopme. CepBrc NpefocTaBsieT coboi
KOMM/EKCHbIe MHCTPYMEHTbI 411 MOHUTOPUHIA COCTOAHUA NoJiel Yepes 31eKTPOHHbIe KapTbl C BU3yanu3auunen
HAaHHbIX, MHTerpaumio ¢ meteoctaHumammn IMETOS ana TO4HOro NporHO3nMpoBaHMA NOTrOAHbIX YCII0BUI, @ TakKe
MOZySb TOYHOTO 3eMJIefleNIvA C BO3MOXKHOCTbIO AnddepeHUNpPOBaHHOTO BHECEHNA YIOOPEHWI.

Mmy6okasa nHTerpaumsa c arpoxo3sanCTBOM.

Moppepka «1C», cMcTeM CMYTHUKOBOTO MOHUTOPWHIa TpaHcnopTa (Wialon, Fort Monitor, <ABTol PA®») — yno6-
CTBO NPV BHEAPEHUM.

KomnnekcHocTb: MeTeo + NDVI-moHuTopuHr + -mopynu, BCTPOEHHble CNYTHUKOBbIE KapTbl, MPOrHo3bl, -
aHanuTuKa 3aboneBaHnii 6€3 HEOOXOAUMOCTU CTOPOHHMX MOZYEN.

Mo6unbHoe npunoXeHune ¢ oprariH-pPeXXMMOM NO3BONAET ObICTPO U HAAEXKHO BbIMNOMHUTL COOP AAHHbIX B o
6e3 cBs3U ¢ GOTOMPOTOKOSIOM U FEOMETKAMM.

MMbkocTb AnA maclwTabos oT 500 ra 10 KPYMHbIX XONANHIOB.

Mpo3payHocTb GUHaHCOB.

YueT TONNIMBa, ONepaLuii, ypoxas, CpaBHeHre naaH/GakT 1 0TYeTHOCTb BHYTPU NiatGopmbl.

JlerkocTtb BHegpeHWA 1 TEXNOAAEPXKKU.

3akoHoAaTeNbCTBO 1 6e30MacHOCTL: Y «/ICTOpUK NoNA» HET PUCKOB C AaHHbIMY (B OT/IMUME OT 3apyBeXKHbIX
CepPBKICOB C XOCTUHIOM 3a pyHeXKom 1 pUCKaMM CaHKLNIA).
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

PervioHanbHble MHTErpaLun: HAaCTPONKM AENAtOT CUCTEMY «Cpasy BIeTEHHO» B GU3Hec-npouecchl Pecnybnu-
kn benapycb n Poccunckoin Oegepaumn.

YHVBepCanbHOCTb Mogyseid: oT yueTa Tonnmea go Al — Bce B ogHOM, 6e3 HeO6XOANMOCTU NOAKM0YATb CTO-
POHHME CEPBUICHI.

Moaaepskka yaaneHHoro cb6opa: odpanH-BO3MOKHOCTU SIS <BUCAUMX» YHACTKOB.
JNokanbHas cny6a BHeAPEHVA: NOMOLLb Ha MecTax, 06yyeHve, OTYETHOCTb MO POCCUNCKUM CTaHAaPTaM.

OXUOAEMbI PE3YJIBTAT MPUMEHEHUA

«MCTOpI/IFl nonA» NoOMoraeT 3HauynTesIbHO COKPaTUTb TPyAo3aTpaTbl, CHU3UTb pacxoq MaTepmanoB 1 NOBbICUTb
ypO)KaI‘/'IHOCTb. Cemec OonNTUMMN3NPYET KOHTPOJb 3a BbINONIHEHNEM pa60T, NlorncTtnyeckme npoueccbl n 3¢¢GK-
TMBHOE MNCMOJIb30BaHNE TEXHNKW. PeleHne npeKpacHO noaxoanT AnA arpoxonguHros, d)epmepCKmx XO3ANCTB
1 CENbCKOXO3ANCTBEHHDbIX KoonepaTtnBoOB. OcCHOBHble npenmyuiecTBa 3aKJilo4aloTCA B KOMIMIEKCHOM ynpasineHnn
BCeMU npoueccamMun, nogaepKKke Ha pycCKoM A3blKke, BOSMOXHOCTW afanTaunn noa pasnnyHble KynbTypbl U Bbl-
FOAHbIX YCNOBUAX NCMOJIb30BaHNA.

TEKYLLAA CTAQUA PA3BUTUA
PaspaboTka BHepeHa 1 aKTUBHO MCMOMb3yeTcs Ha Npeanpuatuax Pecnybnukn benapyce.

CBEJIEHUA O MPABOBOI1 OXPAHE

MonyyeHo CBUAETENBCTBO O AOOGPOBOJILHONM PerncTpaunm 1 AenoHMpoBaHUN 0bbeKTa aBTOPCKOro npasa
Ne 1789-Kr1.

NOTEHUWANbHbBIE NOTPEBUTETA U/WITN 3AUHTEPECOBAHHDIE B PA3SPABOTKE
CenbcKoxo3ANCTBEHHbIE NPeANPUATHUA.

KOHTAKTHbIE AHHbIE

Bonogun Vinbsa AHgpeeBny.
Ten.: (+375 44) 536 93 00
E-mail: resurscontrolmarketing@gmail.com




XIX. PEAEPAABHOE TOCYAAPCTBEHHOE
BIOAXETHOE OBPA3OBATEABHOE YHPEXAEHWME
BEICLLEIO OBPA3OBAHUA
«KEMEPOBCKWMN TOCYAAPCTBEHHbIN YHUBEPCUTETY

31. ONONAHBIE JKCTPAKTbI PACTUTENBHOTO CbIPbA C MOBbILEHHBIM
COAEPKAHMEM BUOJTOTUHECKU AKTUBHbIX BELLLECTB A1 MULLEEBbIX CUCTEM
U OAPMALIUU

DnionaHble SKCTPaKTbl NPeACTaBAAIOT COOO CIOXKHbIN KOMMNNeKc cbanaHCMPOBAHHbIX MO COCTaBY MPUPOLHbIX
COeUHEHUIA, NOMYYAEMbIX M3 CblPbA METOAOM SKCTPAKLUMU CKMUKEHHDBIM AroKcuaom yrnepopga (CO,-razom) npu
BbICOKUX aBNIeHNAX 1 HA3KMX TeMnepaTypax (He Bbiwe 37 °C). bnarogapa HU3Kom Temnepartype n3BneyeHuns BO
BPeMA SKCTPaKLMU He MPONCXOAUT paspyLueHne TepmonabuibHbIX (WyBCTBUTENbHBIX K TemnepaType) coeau-
HeHWi, B pe3ynbTraTte yero GnionaHble SKCTPaKTbl ABAAIOTCA HOCUTENAMM MOJTHON 1N HEMOBPEXAEHHOW MaTpULibl
BCeX GYHKLMOHAJIbHbIX CBOMNCTB MCXOAHOMO PAaCcTUTENIbHOIO CbipbA 1 MPOABNAIOT Ype3BblYaHO BbICOKYIO 610-
NOTNYECKYIo akTUBHOCTb.

G)J'II'OI/I,EleIe DKCTPAKTbI ABNAKTCA UHIPeANEHTOM 3B 1: OHU — HOCUTENUN OHOBPEMEHHO BKYCa, 3aMnaxa 1 NoJjb-
3bl. lcmonb3oBaTb 3TU KayecTBa B KOHEYHOM NPOAYKTE MOXHO KaK BMeCTe, Tak 1 NO OTAENIbHOCTW.

XoTa npouecc nseneyeHus CO, MOXeT GbiTb JOPOXe BCeCTBME BbICOKMX 3aTpaT Ha 060pyi0BaHM1e U TEXHO-
NOrNK, SKOHOMUA Ha CbIPbE U CPOKE FOAHOCTY KOMMEHCUPYET 3TV PacXofbl.

On IOMAHbI€ SKCTPAKTbl MOTYT NCMOJ/Ib30BaTbCA B PA3/IMYHBIX OTPACNAX NPOMbILLITIEHHOCTU, TAaKNX KaK KOCMETU-
Ka, d)apmaueBTMKa, nuuesad NPOMbILIEHHOCTb, MPOM3BOACTBO apOMaTM3aTOpPOB N MHOTMe Apyrmne. npOﬂyKTbl
Ha OCHOBe d)ﬂPOI/IJJ,HbIX SKCTPAKTOB MOTyT npeanaratbCA Kak rotoBble MHrpeaneHTbl 4714 NPoOn3BOACTBA KOHEY-
HbIX MPOAYKTOB UM KaK Cbipbe AnA JanbHenwen nepepa60TK|/|.

Mcnonb3oBaHue GpnionaHbiX SKCTPAKTOB Kak NpoayKTa B2B ansa nuwweson npoayKkuuy obecneyrBaeTt BO3MOX-
HOCTb CO3[aHNA KaueCTBEHHOW, BKYCHOWN, MNHHOBALMOHHOM 1 MUTaTeNbHON NPOAYKLMM, YTO CMOCOBCTBYET Npu-
B/IEUEHMIO HOBbIX KIIMEHTOB 1 YAOBNETBOPEHMIO MOTPEOHOCTEN CYLLECTBYIOLLEN ayAnTOpUn.

Mpumepbl NpoayKTa



G)yHKL[I/IOHaﬂbHOCTbZ d)J'IIOVI,D.HbIe SKCTPAKTbl MOTYT ObITb 1CMOMNb30BaHbI anAa pa3pa60TK|/| (I))/HKLI,VIOHaJ'IbeIX
NPOAYKTOB C yny4dlleHHbIMW NTaTENTIbHbIMIN CBOMCTBaMU, a TaKxe 4nA co34aHnA NPoAYyKTOB C }J,O6aBJ'IeHHOVI LE€H-
HOCTblIO.

KacTtomuzauus npogykumm: GnionaHble SKCTPaKTbl NOAAAITCA MHOMBUAYANbHO HAaCTpOoliKe Nog TpeboBaHus
3aKa3uuKa, YTo NO3BOJIAET CO3/1aBaTh YHUKaNbHble peLenTypbl NPOAYKLUMM C yueToM cneunduky busHeca n no-
TpebHOCTeN KIINEHTOB.

KauecTBo npogyKTa: GpniomaHble SKCTPaKTbl 06nagatoT 60nee YNCTbIM U HACbILLEHHbIM BKYCOM 1 apOMaToM
MO CPaBHEHMIO C OOLIYHBIMY MPAHOCTAMY, YTO NMO3BOJIAET NOAYUUTL GoNee APKUI 1 HACbILLEHHBIN BKYC B NuLLe.

BesonacHocTb: npouecc nssneuenna CO, NO3BONAET COXPaHUTbL BCE NONe3HbIe CBOWCTBA U BUTaMUHbI B Nps-
HOCTSX, MPW 3TOM UCKItoUasa PUCK 3arpA3HEHNA NPOAYKTa XUMUYECKMMI BELLECTBAMMU.

YcTonumBoCTb: GnitonaHble 3KCTPaKTbl 06/1agatoT 6osee AIMTENbHbIM CPOKOM XpPaHeHUs], YemM OOblYHbIE Nps-
HOCTW, Grarofaps OTCYTCTBUIO BPEAOHOCHBIX MMKPOOPraHN3MOB.

MoBblLeHHOE coaepKaHne BUONOrMUYecKn akTUBHbIX BELWECTB, MO CPAaBHEHUIO CO CMUPTOBLIMU 1 BOAHbBIMMA
SKCTpaKTaMu (cofeprkaHne 6G1OJTIOrMUYecKy akTUBHbIX BELECTB A/151 KaXK10ro BUAA SKCTPAKTA NOABEPKEHO NpPo-
TOKOoNamu).

MuHUManbHOE BHeCeHMe B NPOAYKT Ans ob6ecrneyeHns LeneBbiX XapakTepucTuK.

Pa3pa60TKa MHOMBMAYaNbHbIX MPOTOKOMOB ANA KaXX40ro CblpbA (BO3MOKHa SKCTpaKuma no 3a|'|p0C)/), a TaKXe
nomMmoulb B MaCLIJTa6I/1pOBaHI/II/I npownssBoacTBa.

S¢ddEKTUBHOCTb UCMOMb30BAHNA: 113-3a O0JIee HaCbILLEeHHOro BKyCa 1 apoMaTa GnilouiHble SKCTPaKTbl TpebyoT
MeHbLUIEro KonmyecTBa Ans JOCTUXKEHMS )enaemoro 3¢pdeKTa, UTo NO3BOMAET COKOHOMUTL Ha 3aTparax.

lNoBblLEHNE KOHKYPEHTOCNOCOOHOCTU: NCNONb30BaHNE MHHOBALMOHHbIX TEXHONIOT I, TAaKKX KaK U3BJleYeHre
CO,, no3BonseT pasHOO6Pa3NTb ACCOPTUMEHT NPOAYKLMM 1 NPUBJIEYb HOBbIX NOTpebuTene.

PaclumpeHnmne npogyKumnm GyHKLMOHaNbHOro HasHaueHus, BALl n opyroi npoaykumm 3a cyeT pa3paboTku Ho-
BOM NpoayKuumn Ha ocHoBe CO,-3KCTPaKTOB.

yﬂyLILUEHI/Ie TEXHOJIOTNYECKUX XapPaKTEPUCTUK, YMEHbLUEHNE cebecTommocCTu TEKYLWMNX NPOAYKTOB 3a CYET 3a-
MeHbl CTaHAAPTHbIX KOMMOHEHTOB Ha COZ-3KCTpaKTbI.

BbinosiHeHa HayuYHO-MCCef0BaTeNbCKaAsA UK OMbITHO-KOHCTPYKTOPCKas (TexHonormyeckas) paborta. BoinyuieH
ONbITHBIV 06pased.

MaTeHT B paboTe, 3asABKa Ha NATEHT eLle He NnoaaHa.

MpeanpuATUS NULLEBOW, XUMUYECKOW (MHOYCTPUA KPacoTbl) MPOMBbILLIEHHOCTU, 30PABOOXPAHEHNS.

MapkoB AnekcaHgp CepreeBuy, 3aBefytowuii 1abopaTopueit CBEPXKPUTUYECKON GIIIOUAHON SKCTPAKLNN,
KaHamaaT TEXHUYECKMX HayK.
E-mail: asm041@yandex.ru

PabokoHeBa Jlaprica AnekceeBHa, MIafLLNIA HayYHbIV COTPYOHVIK.
Ten.: (+7 913) 023 00 34
E-mail: lara.ryabokoneva22@mail.ru



ATPONPOMbILUNEHHDIE N TPOAOBOIbCTBEHHBIE TEXHOJIOTMU

XX. PECINYBAMKAHCKOE YHUTAPHOE MPEATTPUATUE
«HAYYHO-TIPAKTUHECKUM LLEHTP HAH BEAAPYCH
[1O 3EMAEAEAMIOM

32. COPTA NONMUHA Y3KONUCTHOTO ANMbAH U UCKAHAAEP

OMUCAHUE PASPABOTKU

Coprta UckaHpep 1 JumbaAH BbiBEAEHBI METOAOM VHAVBUAYaNbHOFO 0T60Pa pacTeHWin U3 NOTOMCTBa rmbpua-
HOW KOMOUHaL K.

CopT VickaHaep OTHOCUTCA K pasHoBUAHOCTM var. albidus. ObnafgaeT cpeiHMM TEMMOM POCTa U Pa3BUTUS, CpeaHe-
cnenbiii. ObnagaeT BbICOKOM OAHOPOAHOCTbIO, CTabUIIbHOCTBI0. OTNMUUTENbHBIE anNpobaLNOHHbIE NPU3HaKK: Ce-
MOV 3eNIeHbIe, JINCT U CTeOesb 3eieHble, LBETKU Genble, cemeHa ¢ 6eno-KpacHbiM pucyHKoMm. bobbl nepep co-
3peBaHMEeM PO30BbIe, BHYTPEHHWI SNMMAEPMUC CO3PEBLLErO 606a OpaHKEBbIN. B KOHKYPCHOM COPTOMCMbITAHMM
XapaKTepr3oBasca c/iedyowMy NoKasaTensamMmu: BbiCoTa pacteHnin 50-65 cm (cpegHas — 63 cm), macca 1000
cemaH 180-185 r, AnnHa BereTauMOHHOTO nepuofaa 97 cyTok.

Copt OumbsaH cpegHecnenoiii. Obnagaet cpeaHM TEMMNOM POoCTa U pa3BuTua. OTHOCUTCA K PasHOBMAHOCTM
var. albidus. OTnnunTenbHble anpobaLNoHHbIE NPU3HAKK: CEMALONN TEMHO-3eMeHbIe, JINCT U cTebenb TeMHO-
3e/eHble, LIBETKU CMpeHeBble, cemeHa benble. bobbl nepes cospeBaHeM PO30Bble, BHYTPEHHWIA SNUAEPMUC CO-
3peBLUero 606a opaHxeBbliit. [0 pe3ynbTaTam KOHKYPCHOMO COPTOUCTbITAHUA COPT OTAINYANCA CNEeAYOLLUMY NOKa-
3aTenAMM: BbicOTa pacTeHuin 50-67 cm, macca 1000 cemsaH 140 r, vHa BeretalMoHHOro nepuoga 97 cyTtok. B cpen-
HeM 3a 3 roga (2018-2020 rr.) ypoxkalHOCTb copTa AnMbsiH NpeBbicua ypoxKanHocTb copTa MupTaH Ha 11,1 u/ra.

Ooto paCTEHVIVI N (EMAH COPTOB NIONMNHA Y3KONUCTHOTO
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ATPONPOMBILUNEHHDIE U NPOA0BONbCTBEHHBIE TEXHOIOT UK

MoTeHUManbHas ypoxanHoCTb ceMsaH — 6,4 T/ra. CopeprkaHue 6enka B ceMeHax cocTaBnseT fo 36 %, ankanou-
£0B 0,03-0,04 %. o ypoaliHOCTI CyXOro BelecTBa copToobpasel ArmMbsaH npesbicun copT MupTaH Ha 11,8 u/ra.

O6a copTa yCTONUMBbI K MONEraHnio, OCbiNaHuio, ¢py3aprio3HbIM KOPHEBBIM FHUSAIM, GOMOMCKCY, TONIePaHTHbI
K BUPYCHbIM 60ne3HsaM (BXXM® n BOM) 1 6ypoii IATHUCTOCTA U aHTPAKHO3Y.

TEXHUYECKUE NMPEMMYLLECTBA

Co3faHHble copTa NOMWH Y3KONUCTHbIN [InMbAH 1 IcKaHAep OTNNYatoTCA YNyULLEHHbIMU XapakTepuCcTUKamum:
YPOXaMHOCTb CEMSAH JIIONUHA Y3KONUCTHOro copTa ckanaep B cpefHeM 3a roapl ucnbitaHua (2018-2023 rr.)
6bina Ha 5,8 u/ra (18,2 %), y copta AnmbsaH — Ha 6,1 u/ra (19,1 %) Bbiwe KoHTponA. CogepxaHue 6eka B ce-
MeHax coctanano 30,0-36,9 %, ankanomgos 0,022-0,062 %. CpegHuin cbop Genka C 3epHOM Yy COPTOB COCTa-
Bun 7,4-7,5 u/ra. o ypoxaHOCT/ CyXOro BelLecTBa HOBble COPTa MPEBbLILLAIOT KOHTPOJbHbIN cOPT MupTaH Ha
6,8-8,6 u/ra (13,3-16,4 %). OCHOBHbIM OTNNUYMEM COPTOB APYT OT Apyra ABnaeTca Macca 1000 cemaHr: y copta Uc-
KaHZep oHa 6onblue n gocturaet 181,1r, y copta JumbaH — 140,0 .

" 69,2 68,9 :7/'1 : :c::'u::: .
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YpoxaliHOCTb CyX0ro BeLwecTBa HOBbIX COPTOB Y3KONMCTHOrO NonuHa [IuMbaAH u Vickanzep
B KOHKYPCHOM Y1 r0CyAapCTBEHHOM copToMcnbITaHuy (2018—2023 rr.)

OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

OXrpaeTca NpMMeHeHre NOTyYeHHbIX Pe3yNibTaToB B CENEKLMOHHBIX HayuYHbIX yupexaeHusax Pecny6nvkm be-
napycb, 6aHKe reHeTrYecknx pecypcos Pecnybnvkn benapycb 1 arponpomblneHHOM Komnekce Pecny6nmku
benapyco.

TEKYLWWAA CTAOUA PA3BUTUA
BbinyLeH onbITHLIN 06pa3sel

CBELEHWA O MPABOBOW OXPAHE
MateHT N2 711 «JltonunH y3KonucTHbIN AumbaHy, 3apernctpuposaH 30.10.2024.
MateHT N2 713 «JltonunH y3konucTHbIn Uckangep», 3apernctpmposaH 30.10.2024.

MOTEHUWAJIbHbBIE NOTPEBUTENUN U/ 3BAMHTEPECOBAHHDIE B PA3BPABOTKE
CenbCKoX03ANCTBEHHbIE OpraHu3aunn Pecny6nukn benapyco.

KOHTAKTHbIE AHHbIE

Kpuuknin Muxaun Hnkonaeswuy, 3aBefiyolnin otaenom 3epHo6060BbIX KynbTyp, KaHamaat
CENbCKOXO3ANCTBEHHBIX HayK, AOLIEHT.

Ten.: (+375 44) 545 93 00

E-mail: zbk-izis@yandex.ru




33. METOAUKA ONPEAENEHUA TOPMOHAJIbHOI'O CTATYCA AYMEHA
AAPOBOT0 B LEENAX PASPABOTKN PEKOMEHALIUN MO MPUMEHEHUIO
PEFYNIATOPOB POCTA PACTEHMIA

Pa3paboTtaHa yH/BepcanbHasa MeTofVKa aHanv3a rub6b6epenimHoB, LMTOKUHVIHOB, ayKCMHOB B PaCTEHUAX, @ TaK-
e M3yyeHa fMHamMuKa GUTOropmMoHanbHOro 6anaHca 3epHOBbLIX KyNbTyp B OHTOreHe3e. B pesynbraTe uccnepo-
BaHWI, MPOBefEHHbIX C MPYMEHEHVEM Pa3PabOTaHHOWN METOAVKN, YCTaHOBJIEHO:

— YPOXaHOCTb COPTOB KYJbTYpbl ONpefenseTcs He CyMMapHbIM cofep>KaHuem MHAOMMUIYKCYCHOWM KMCIo-
bl (YK) 1 romobpaccnHonug (Ib) B pacteHumsx, a AMHAMUKON NX CYMMapPHOro COAEPKaHWA B TeUEHME Nepuro-
[ia TpyOKOoBaHMA KynbTypbl;

— cofepaHune I'I/I66€p€ﬂ)'II/IHOB (r|/|66epenn|/|H0|30|?1 KNCNOTbl) B pacTeHNAX APOBOro AYMeHA B Te4eHne Bere-
Tauunwu Bbllle, YEM CcOaepKaHNe ayKCMHOB (3-VIH,D,OHI/IJ'IyKC)/CHOI7I KNCNOTbl);

-y Hanbonee ypoxalHbIX COPTOB AUMEHA COOTHoLeHne cogepxaHua b k MYK Haxogutca B npepenax 56
K 44 %; B ciyyae yBenuueHus gonm b noTeHumanbHaa ypoXKalHOCTb AUMEHSA CHMKAETCH;

— NpuMeHeHne ,ELEIZCTBYIOIJ.WIX BeLWEeCTB, OKa3bIiBalOWKMX PErynATOpHOE JencTBre Ha KYJIbTYpPY Ha pa3invyHbIX
COpTax, MOXeT OKa3biBaTb NMPOTUBOMONIOXKHOE BTIMAHNE Ha coAepXKaHne OTAeNbHbIX TOPMOHOB.

Wcnonb3oBaHue perynstopos pocTta «Mogayc, KO» n «<Meccupop, K3» 3HauUMTeNbHO CHXKAET cofepKaHue rno-
6epennuHoBon KucnoTbl (FK3) B pacteHmsax AumeHs copTa MycTtaHr Ha 68,1 1 15,6 % cooTBeTcTBEHHO. Cofiepia-
Hue 3-UYK npu npumeHeHun npenapata «Mogayc, KC» cHnsmnoch Ha 41,6 %, npu npumeHeHun «<Meccmaop, K3»
3HaUMMO He U3MEeHMNOCh. Y copTa AumeHs Penpep «Mopayc, KO» n «Meccnpop, K3» okasanun ctumynumpyiollee
[EeNCTBME Ha CUHTE3 ayKCMHa, CofepKaHne KOTOporo yBenmunnoch Ha 98,9 n 38,2 % cooTtBeTcTBeHHO. Copepa-
Hue K3 noBbicMnock Ha 36,9 % npu npumeHeHUN perynatopa pocta «Meccngop, K3». OTKnoHeHuMA no cogep-
»KaHVI0 FOPMOHOB B PACTEHUAX AUMEHs copTa AlaMaHT nocie 06paboTKu perynsTopaMmm pocTa Obinm He3Hauu-
TeNIbHbIMY, NPU NPUMeHeHUN peTapiaHTa «Mopayc, KC» Habnoganacb ycTonumBas TeHAEHLUSA CHXKEHNSA CYyM-
Mbl FOPMOHOB. YCTOMUMBOE perynatopHoe CBONCTBO npenapata «Moaayc, KC» coxpaHanocb B TeueHue fBeHaa-
LaTh fHel Ha BCEX COPTaxX SUMEHs: CyMMapHOe coiepKaHne roOpMOHOB ObifIo HUXE B CPAaBHEHWY C KOHTPOJIEM
Ha 24,1 % y copTta MycTaHr, Ha 27,1 % — Pengep v Ha 48,6 % — AgamaHT.

CopTa ApPOBOro AUMEHSA NP PaBHbIX MPOYKX YCIIOBUAX BO3AeNbIBaHUA GOPMUMPYIOT JOCTOBEPHO PasHyHo ypo-
XanHocTb: oT 81,5 no 44,8 u/ra y copTa rofo3epHoro sumeHs AflamMmaHT. OTO MOXeT ObITb CBA3aHO Kak C pa3HbiM
YPOBHEM rOPMOHaNbHOrO CTaTyca COPTOB, TaK M Pa3fMYHbIM pacrnpeseneHmeM ropMoHOB o dbasam pocTa 1 pas-
BUTUA KYNbTYpbl.

PaspaboTtaHa meToguka onpeaeneHus GUTOrOPMOHOB (LUUTOKUHMHOB, ayKCMHOB, TMb606epeninHoB) B pacTu-
TeNIbHbIX 0Opa3Lax 3epHOBbIX KyNIbTYpP. YCTaHOBMEHbI CNMOCO6bI PprKcaLmMm pacTUTENIbHOroO MaTeprana, paspabo-
TaH 06 MPOTOKON aHanM3a AJiA KaXX4oro ropMoHa, nogobpaHbl ANVHbBI BOJH AETEKLMUN N PEXKUMbI XPOMATO-
rpadupoBaHus (rpafMeHT 1 COCTAB NMOABMXKHON ¢a3bl), 0TPabOTaHbl METOAVKA NOCIeA0BaTENBHOMO aHanm3a u3
OLHOW pacTUTeNIbHON MPOObI, BKIIIOUYAIOLLAs SKCTPAKLMIO, KOHLEHTPMPOBaHVeE Npobbl, pa3genieHre Ha LereBble
KOMMOHEHTbI 00paLLleHHO-$a30BoM XpomaTorpadpuen.

MonyyeHHble pe3ynbTaThl MCCIef0BaHUI KCMOMb30BaHbl HEMOCPEACTBEHHO NPY pa3paboTke onepaTUBHbIX pe-
KOMeHZauuWi No NPpUMEHEHNI0 MOPPOPEryIATOPOB 1 CTUMYNIATOPOB POCTa PACTEHUIN B TEXHONOTVAX BO3AENbl-
BaHUA CENIbCKOXO3ANCTBEHHDBIX KYNbTYP U NpW pa3paboTke MeTOAUK UCMONIb30BaHKA TECTOB Ha FOPMOHASIbHYIO
aKTVBHOCTb NpU 0TOOpPE B CENEKLNOHHOM MPOLIECCE MCTOYHWNKOB MPOAYKTUBHOMO KYLIEHMS.

PaspaboTka BHefipeHa B NPOU3BOACTRO.
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ATPOMPOMbILLTEHHBIE N TPOJ10BOJIbCTBEHHBIE TEXHOJIOTUU

CBEJJEH/A O MPABOBOI1 OXPAHE
HerT.

MNOTEHUWAJIbHbIE NOTPEBUTENU U/ SAUHTEPECOBAHHbBIE B PASPABOTKE
CenbCKoX03ANCTBEHHblE OpraHu3auun Pecnyb6nukn benapyco.

KOHTAKTHbIE JAHHbIE

bpyn ViHHa leHHaabeBHa, AOKTOP CeIbCKOXO3ANCTBEHHbIX HaYK.
Ten.: (+375 29) 153 47 57
E-mail: brui@list.ru

XonoanHckuin Bnagnmmp Bnagnmmposuy, KaHAWAAT CeNbCKOXO3ANCTBEHHbIX HayK.
Ten.: (+37529) 361 3848
E-mail: vholodinskij@mail.ru
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|. STATE SCIENTIFIC AND PRODUCTION ASSOCIATION
"CHEMICAL SYNTHESIS AND BIOTECHNOLOGY”
(WITH REPUPLICAN UNITARY ENTERPRISE
“FISH INDUSTRY INSTITUTE")

1. MICROBIAL PREPARATION “BIOPRUD”

The microbial preparation“Bioprud”is designed to regulate aquatic microbial communi-
ties and increase the feed base of ponds. The microbial preparation“Bioprud”is based on

L0 strains of spore-forming bacteria of the genus Bacillus with high antimicrobial, hydrolytic,
bHONPYO phosphate-immobilizing and nitrogen-fixing activities, which increase the concentration
B of biogenic elements in water and involve them in biological processes related to the cir-

culation of substances.
The preparation form is liquid. The titer of viable bacteria is at least 1 billion/ml.
The field of application is fish farming.
The consumption rate of the drug is 3 I/ha, the frequency of treatments is 2.

Microbial preparation

Bioorud” Fishponds: the method of application is the treatment of bottom sediments in the spring
iopru

and autumn periods.
The flow rate of the working solution is 60 I/ha.

The domestic analogue is the“BIOSPLIT” biological product, aimed at purifying freshwater bodies from organic
compounds dissolved in water and processing excess sediments, while the foreign biological product “Algotek
SPLIT” is designed to purify ponds from sediments and organic compounds. In comparison, the new microbial
drug “Bioprud” provides not only an increase in the content of biogenic elements in the aquatic environment
due to the mobilization of hard-to-reach mineral and organic compounds necessary for the full development
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The release of mineral phosphorus from bottom sediments (loam) into the water during
the application of the drug “Bioprud”



>

NN
NN

NN
IIIIIII.\
(L Ll L

AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

ll/////.‘

of the natural food supply, but also has a wide range of effects against pathogens of fish diseases (aeromonia-
sis and pseudomoniasis) due to its antimicrobial properties. According to technical and economic indicators,
the microbial drug “Bioprud” corresponds to the biologics BIOSPLIT and “Algotek SPLIT” (domestic and foreign
analogues, respectively).

EXPECTED RESULT OF APPLICATION

Using the microbial preparation “Bioprud” helps to increase the natural fish productivity of ponds by 40-60 %,
reduce the cost of compound feed by 29.7 %, reduce the cost of mineral nitrogen-phosphorus fertilizers by 60 %
compared with the standards, and provides biological control of fish pathogens.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Fish farms of the Ministry of Agriculture and Food of the Republic of Belarus.

CONTACT INFORMATION

Ekatsiaryna Shmyga, Senior Scientific Researcher, Master of Biological Sciences.
Phone number: (+375 29) 742 88 63
E-mail: shmyga@biotech.bas-net.by




II. REPUPLICAN UNITARY ENTERPRISE
“FISH INDUSTRY INSTITUTE”"

2. INDUSTRIAL CARP HYBRIDS WITH AMUR CARP OBTAINED FROM GENETICALLY

LABELED AMUR CARP PRODUCERS

AL X |!
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The best indicators according to the results of experi-
mental work were characterized by the cross of the Iso-
belin carp, three approx x Amur carp. The survival rate
of a yearling was 48.5 %, the average weight was 27.8 g.
The survival rate of a yearling for the wintering period is
90 %, weight loss is up to 5 %. The survival rate of a two-
year-old is 80 %, the average weight is 505 g. The fatness
rate of two-year-olds is 2.80, the high-spin index is 2.99.
Obtaining industrial hybrids of Amur carp with carp
breeds of Belarusian and foreign selection will expand
the range of industrial crosses characterized by high fish

breeding performance in various conditions of growing industrial fish breeding organizations and pond farms
engaged in carp breeding of various forms of ownership.

In relation to the best domestic samples (indicators): an increase in the survival rate of a yearling and a year of

a hybrid by 5-10 %.

In relation to the best world samples (indicators): no analogues.

Environmental friendliness: products are environmentally friendly, their use does not provide for additional
environmental pollution (relative to existing technologies for growing commercial fish in polyculture in ponds).

An increase in the production of marketable fish in the republic, while reducing the cost of its production.

Development is introduced into production.

No.

Fish farms of the Republic of Belarus.

Anastasia Kruk, Researcher of the Laboratory of Breeding.

Phone number: (+375 17) 378 80 52
E-mail: belniirh@mail.ru
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. THERAPEUTICAND PROPHYLACTIC COMPOUND FEED
OR STURGEON FISH

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Composition of the development:
1. Technical Conditions TU (technical conditions) BY

2. Instructions for use of the compound feed.
3. Supplement to the instruction on the use of the veterinary drug

4. Methodological recommendations for the implementation

of the liver of sturgeon fish.

Use of extruded curative-prophylactic production compound feed for sturgeon fish will make it possible to

improve functional state of liver due to reduction of glycogen in it by 32.9-55.0 %, to increase fish survival rate
by 10.0 %.

Area of application — fish farming (fish breeding organizations engaged in fish farming of sturgeon species

of fish).

TECHNICAL ADVANTAGES
In relation to the best domestic samples (indicators): increased productivity of fish breeding modules by 15.0 %,

reduced damage by 25.0 %.

u

In relation to the best world samples (indicators): increased fish survival by 10.0 %.

Environmental friendliness: the technology for manufacturing compound feed is environmentally friendly, its
se does not provide for environmental pollution.

EXPECTED RESULT OF APPLICATION
An increase in the production of marketable fish in the Republic, while reducing the cost of its production.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
Patent for invention No. 23722 “Food for sturgeon fish” of the Republic of Belarus.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Fish farms of the Republic of Belarus engaged in fish farming of sturgeon species of fish.

CONTACT INFORMATION

Zhanna Koshak, Head of Feed Laboratory, Candidate of Technical Sciences, Associate Professor.
Phone number: (+375 17) 378 79 46, 353 83 52,351 96 25
E-mail: belniirh@mail.ru




4.YEARLINGS OF THE BELARUSIAN MIRROR CARP BREED OBTAINED
FROM THE FORMED GENETICALLY MARKED STOCK. YEARLINGS

OF PURE LINES AND INDUSTRIAL TWO-BREED CROSSES OBTAINED

BY CROSSING CARP BREEDS OF BELARUSIAN AND FOREIGN SELECTION
OF FORMED GENETICALLY MARKED STOCKS

Genetic heterogeneity of two lines of Belarusian mirror carp by genetic markers has been established. When
selecting producers in fish-breeding organizations, according to the specified characteristics, it will make it pos-
sible to form an elite broodstock and receive fish planting material and marketable products from the producers
of each line separately, or by obtaining interlinear crosses.

Foreign carp breeds are used in fish breeding organizations as exterior improvers for commercial products
during inter-breed hybridization. Genetic characterization of breeds of foreign selection is one of the criteria for
the formation of uterine herds and allows targeted selection of producers to maintain the purity of breed lines
while maintaining the qualities inherent in each breed.

In relation to the best domestic samples (indicators): an improvement of 10 % in mass accumulation in yearlings
of the 1st line and 5-10 % in survival in yearlings of the 2nd line.

Environmental friendliness: environmentally friendly products.

An increase in the production of marketable fish in the Republic of Belarus, while reducing the cost of its pro-
duction.

Development is introduced into production.

No.

Fish farms of the Republic of Belarus engaged in fish farming of sturgeon species of fish.

Tatyana Sergeeva, Head of the Laboratory of Breeding.
Phone number: (+375 17) 378 79 46,378 80 52
E-mail: belniirh@mail.ru



5. TECHNOLOGY FOR GROWING PLANTING MATERIAL FOR GRASS CARP,
PROVIDING AN INCREASE IN PRODUCTION INDICATORS

The development is aimed at increasing the efficiency of using a limited resource — grass carp larvae — in
pond aquaculture in Belarus. The technology is applicable as an alternative to the traditional intensive technology
for obtaining planting material for pond cyprinid fish in polyculture in farms where the production indicators for
annual grass carp are lower than the standard or their achievement requires additional resources. The increase
in production indicators is achieved due to a scientifically based approach to organizing larval growth, limited
use of concentrated feed and mineral fertilizers.

In relation to the best domestic samples (indicators):

—"Growing annual herbivorous fish without planting other species” (clause 10 of the TNPA “Fish and Biologi-
cal Standards for the Operation of Pond and Cage Farms of Belarus”): total fish productivity — 250-300 kg/ha,
including white grass — 100-120 kg/ha, survival rate (from the spent 3-day larva) — 20-25 %;

— developed technology: total fish productivity — up to 400 kg/ha, including grass carp — up to 400 kg/ha,
survival rate (from the spent 3-day larva) — 40 % or more.
In relation to the best world samples (indicators): there are no analogues within the lI-Ill fish-breeding zones.

Environmental friendliness: environmentally friendly in comparison with analogues due to optimization
of the use of compound feed and fertilizers.

An increase in survival rate from 20-25 to 30-40 % of the received planting material during wintering and
during the spring stocking of ponds with a year of grass carp due to an increase in fish preparation for win-
tering, maintaining critical indicators of the hydrochemical regime in wintering ponds at a satisfactory level,
and the absence of injuries during sorting before stocking.

Development is introduced into production.

No.

Fish farms of the Republic of Belarus.

Sergey Pantelei, Head of the Laboratory of Pond and Industrial Fish Farming, Candidate of Agricultural
Sciences, Associate Professor.

Phone number: (+375 17) 378 79 46,353 83 52,374 66 83

E-mail: belniirh@mail.ru



6. FEED ADDITIVE “AQUABACILLIN". PRODUCTION COMPOUND FEED FOR CARP
OF DIFFERENT AGES WITH PROBIOTIC FEED ADDITIVE “AQUABACILLIN”

Feed supplement “Aquabacillin” activates digestive processes and the activity of the gastrointestinal tract.
Normalizes metabolic processes in the fish body, which leads to increased natural resistance and increased pro-
ductivity.

Compound feed for carp fish containing probiotic feed additive “Aquabacillin” has complex antagonistic, en-
zymatic activity. Use of combined fodder allows to increase fish productivity by 10.4-30.0 % and reduce fodder
costs by 11.4-17.0 %.

Kopmoeas no6aeka

ANA NOBbIWEHHA YCBOAEMOCTH TPYAHOTHOPONHIYEMbIX
HHTPEAMEHTOB H KOHTPONA NaTOreHHOA MMKPOE“OTI:I npu

BLIPAWMBAHKY PhiG CEMENCTBA KapnoBLIe

In relation to the best domestic samples (indicators): there are no domestic analogues in relation to the probiotic
feed additive and in relation to compound feed.

In relation to the best world samples (indicators): development above the level of similar achievements of Rus-
sia in relation to both feed additive and compound feed.

Environmental friendliness: the environmental situation will not change with the introduction of development
for feed additive and compound feed.

The use of new feed will reduce the cost of fish by 5.0-10.0 %.

Development is introduced into production.

Patent for the invention of the Republic of Belarus No. 24053 dated 28.04.2023.

Feed can be produced at any feed mill in the Republic of Belarus; fish farms of the Republic of Belarus engaged
in fish farming of cyprinid fish species.

Zhanna Koshak, Head of Feed Laboratory, Candidate of Technical Sciences, Associate Professor.
Phone number: (+37517) 378 79 46, 353 83 52,351 96 25
E-mail: belniirh@mail.ru



7.TECHNOLOGY FOR REHABILITATION AND ENRICHMENT OF FISH PONDS
WITH BIOGENIC ELEMENTS

The technology of rehabilitation and enrichment of fish ponds with
biogenic elements allows to strengthen the processes of mobilization
of biogenic substances from bottom sediments and their involvement
in the biological cycle of the pond ecosystem, to provide ponds with
well-digestible biogenic elements — nitrogen and phosphorus, to
increase the natural fish productivity of ponds by 40-60 % (from 1.2
to 1.68-1.92 c/ha), reduce feed costs by 19.9 %, reduce the consump-
tion of nitrogen-phosphorus fertilizers compared to the standard by
60.0 %, reduce the cost of fish products.

In relation to the best domestic samples (indicators): there are no domestic analogues, the technical level
map contains data on natural fish productivity in Belarus for the Il and Il zones of fish farming obtained through
the use of mineral fertilizers.

Natural fish productivity when using the microbial preparation in feeding ponds of zone Il of fish farming ex-
ceeded the standard values by 27-39 %, amounting to 1.52-1.67 c/ha, in outgrowth ponds of zone Il when using
the microbial preparation, natural fish productivity increased by 63.0 % compared to the standard, amounting
to 1.96 c/ha.

The developed technology is aimed at greening the cultivation of fish products, reducing its cost by using
the internal resources of the pond by using a microbial preparation.

Development is introduced into production.

No.

Fish farms of the Republic of Belarus.

Galina Voronova, Leading Researcher of the Laboratory of Hydrobiology and Hydrochemistry, Candidate
of Biological Sciences, Associate Professor.

Phone number: (+375 17) 378 79 46,353 83 52,374 66 83

E-mail: belniirh@mail.ru

8. ECONOMICAL PREMIX FOR CYPRINID FISH PK-100E. OPTIMAL PRODUCTION
FEEDSTUFF FOR CARP OF DIFFERENT AGES

Mineral-vitamin premix for carp fish contains a full complex of necessary vitamins and microelements. The use
of the developed compound feeds for carp of different ages with a mineral-vitamin premix will increase fish
productivity by 39.5 % and reduce feed costs by 19.8 %.



In relation to the best domestic samples (indicators): reduces
feed costs by 14.3 %.

In relation to the best world samples (indicators): develop-
ment above the level of similar achievements of Russia.

Environmental friendliness: the environmental situation will
not change during the implementation of the development.

The use of new feed will reduce the cost of fish by 2.5-5.0 %.

Development is introduced into production.

Patent for the invention of the Republic of Belarus No. 24372
dated 02.09.2024.

Feed can be produced at any feed mill in the Republic of Be-
larus; fish farms of the Republic of Belarus engaged in fish farm-
ing of cyprinid fish species.

Mixed-age carp

Zhanna Koshak, Head of Feed Laboratory, Candidate of Technical Sciences, Associate Professor.
Phone number: (+375 17) 378 79 46, 353 83 52,351 96 25
E-mail: belniirh@mail.ru

9. TECHNOLOGY OF GENETIC CERTIFICATION OF REPAIR AND UTERINE HERDS
OF CARP BREEDS OF FOREIGN SELECTION ADAPTED TO THE CONDITIONS
OF BELARUS

Genetic certification of repair and uterine herds of carp breeds of foreign selection allows using molecular
methods to characterize their gene pool, assess the degree of their genetic polymorphism, control the purity
of breed herds, avoid genetic depression and control inbreeding in lines. The use of the developed technology
makes it possible to single out the best manufacturers in the repair and uterine herds of Yugoslav, German,
Sarboyan, Cherepetsky, carp fresinets for selection and introduction of them into crosses to obtain promising
breeding material and commodity crosses, makes it possible to form a gene pool that allows maximum use of
the heterosis effect during interbreeding and interspecific crosses to obtain industrial crosses.

In relation to the best domestic samples (indicators): has no analogues.

In relation to the best world samples (indicators): at the level of the best foreign analogues (set out in the ar-
ticles B. Toth Genetic Diversity and Structure of Common Carp (Cyprinus carpio L.) in the Center of Carpathian
Basin: Implications for Conservation; Kohlmann, K. Microsatellite-based genetic variability and differentiation
of domesticated, wild and feral common carp (Cyprinus carpio L.) populations; J. H. Xia A consensus linkage map
of the grass carp (Ctenopharyngodon idella) based on microsatellites and SNPs).
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Environmental friendliness: does not have
a negative impact.

EXPECTED RESULT OF APPLICATION

The use of the developed technology of genet-
ic certification of carp breeds of foreign selection
will increase the productivity of carp of foreign
breeds and increase the productivity of industrial
crosses by up to 20 % due to the effect of hetero-
sis and the implementation of effective selection
techniques. The introduction of the development
will entail an improvement in the quality of fish
planting material, an increase in the production
of commercial products, which, in turn, will con-
tribute to ensuring food security of the state.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Fish farms of the Republic of Belarus.

CONTACT INFORMATION

Tatyana Sergeeva, Head of the Laboratory of Breeding.
Phone number: (+375 17) 378 79 46, 378 80 52
E-mail: belniirh@mail.ru

AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES
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lIl. REPUBLICAN UNITARY ENTERPRISE
“FISH INDUSTRY INSTITUTE”
(WITH SSE “INSTITUTE OF MICROBIOLOGY
OF THE NATIONAL ACADEMY OF SCIENCES
OF BELARUS")

10. METHOD OF COMPLEX DIAGNOSTICS OF FISH BACTERIOSIS PATHOGENS

Scope: fish farming industry of the republic (all fish farms,
organizations engaged in fish breeding, tenants of water
bodies). It is a method for the rapid and accurate diagnosis
of pathogenic and opportunistic fish bacteria using microbi-
ological, serological and molecular genetic methods, aimed
at the timely detection and identification of bacteria in fish
with the presence or absence of clinical symptoms of disease,
fish planting material and aquatic environment. It will allow
each farm to develop an individual set of preventive mea-
sures aimed at reducing the incidence of fish with bacterial
diseases and improving the sanitary and epidemiological
situation, thereby contributing to reducing the death of fish
and improving the quality of fish products.
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In relation to the best domestic samples (indicators): has no analogues.
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In relation to the best world samples (indicators): in terms of the number of detected species of bacteria that
cause fish diseases and the possibility of their simultaneous detection, the developed diagnostic method surpasses
the best foreign analogue (“Bacteria Hemorrhagic Septicemia’, Techne, UK), in terms of sensitivity and specificity
of the analysis — corresponds to it.

EXPECTED RESULT OF APPLICATION

Under other standard conditions (feeding, water temperature, hydrochemical regime, the presence of predators
and pathogens of parasitic diseases), bacterial diseases due to death, weight loss and loss of product qualities
can lead to a loss of 25 % or more of fish products. The use of a comprehensive diagnostic method will prevent
them, i. e. increase the safety of fish in an amount of at least 250 tons per year.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production

INFORMATION ON THE LEGAL PROTECTION
Three patent applications have been filed:

— Strain Aeromonas salmonicida BIM V-1816 D, virulent for fish.
- Strain Shewanella putrefaciens BIM V-1893 D, virulent for fish.
- Strain Pseudomonas protegens BIM V-1903 D, virulent for fish.
All three applications received notifications of a positive preliminary examination result for an application for

a patent for an invention.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Fish farms; fish breeding organizations; tenants of water bodies.

CONTACT INFORMATION

Svetlana Degtyarik, Head of the Laboratory of Fish Diseases of the RUE “Fish Industry Institute”’, Candidate
of Biological Sciences, Associate Professor.

Phone number: (+375 17) 378 79 46, 353 83 52

E-mail: belniirh@mail.ru




V. REPUPLICAN UNITARY ENTERPRISE
“INSTITUTE OF MEAT AND DAIRY INDUSTRY™

11. DRY STARTER CULTURES OF PROBIOTIC MICROORGANISMS “PROXYMILK"

Dry starter cultures of probiotic microorganisms “Proxymilk” — specially
selected combinations of probiotic strains of lactic acid microorganisms
and bifidobacteria developed on the basis of probiotic strains from the Re-
publican collection of industrial strains of starter cultures and their bacte-
riophages RUE “Institute of Meat and Dairy Industry”, studied in a complex
of biotechnological experiments on the International Space Station within
the framework of the joint Russian-Belarusian Research Target work “Proxybiotic”. They are intended for direct
consumption, manufacture of dairy products, food products, including specialized ones, for baby food, for preg-
nant and lactating women, for the manufacture of biologically active additives, as well as for the preparation
of fermented dairy products at home.

Based on the results of the joint Russian-Belarusian scientific work “Research and assessment of the influ-
ence of dry sourdough of probiotic microorganisms on the species variety of microbiota and the physiological
state (functional state of the gastrointestinal tract) of the astronauts” (the “Proxymilk” cipher) carried out as part
of the experimental studies under the Sirius program from 12-mind isolation (“Sirius 23”) on the basis of the GNC
of the Russian Federation-IMBP RAS (Moscow, Russia), it was found that in ground experiments with the partici-
pation of a person, the use of the probiotic “Proxymilk”with a preventive goal contributed to the stabilization
of the microbial cenosis of the intestines, including in terms of stress induced dysbiosis.

The “Proxymilk” contains in 1 gram of at least 3x10°cells of lactic acid microorganisms, including at least 5x10?
lactobacilli, at least 1x107 bifidobacteria cells.

Shelf life: 12 months at a temperature (4+2) °C, 24 months at a temperature of not higher than -5 °C.

Dry starter cultures of probiotic microorganisms “ProxyMilk” were developed using domestic probiotic strains,
the use of which helps stabilize the intestinal microbial cenosis, including during periods characterized by stress-
induced dysbiosis. There are no domestic or foreign analogues of the species and strain composition of microor-
ganisms contained in “Proximilk” dry starter cultures.

Maintaining the microbiocenosis of the gastrointestinal tract in people of different age categories both on
earth and in the International Space Station conditions.

Development is introduced into production.

An application for the “ProxyMilk” trademark has been filed, a patent application is being prepared.

For use in nutrition of people of various age groups.
Creating the technologies for fermented products.

Natalya Zhabanos, Head of the Department of Biotechnology, Candidate of Technical Sciences, Associate Professor.
Phone number: (+375 29) 288 45 62
E-mail: nzhabanos@tut.by



V. SCIENTIFIC AND PRODUCTION REPUBLICAN
SUBSIDIARY UNITARY ENTERPRISE "BELTECHNOHLEB”
OF THE RUE “SPC OF THE NATIONAL ACADEMY
OF SCIENCES OF BELARUS FOR FOOD”

12. ATECHNOLOGY FOR THE PRODUCTION OF BAKERY PRODUCTS
USING WHOLE-GRAIN WHEAT FLOUR (WHOLE-GROUND)

A technology has been developed for the production of bakery products using whole grain wheat flour that
has retained the natural composition of whole grain, which will make it possible to obtain a range of competitive
products that are a source of dietary fiber (at least 3 g per 100 g) or with a high content of them (at least 6 g per
100 g) with the corresponding organoleptic and physicochemical indicators.

N\ N \\\*

Bread from wheat flour using whole-grain wheat flour

In bakery products using whole grain wheat flour (whole-milled), its content is from 25 to 50 % of the flour
weight according to the recipe, in which the enrichment with dietary fiber will be from 13 to 22 % of the average
daily requirement (30 g). The release of products manufactured using the developed technology will rationalize
and diversify the diet of the population of the republic, provide the market with healthy competitive products.

The technology of production of bakery products using whole-grain wheat flour (whole-milled) is intended for
use by organizations engaged in the production and sale of bakery products. Bakery products using whole-grain
wheat flour can be used as products for all categories of the population, in whose diets it is recommended to use
products enriched with dietary fiber.

Research and development (technological) work has been completed.

No.
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AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Processing industry organizations, retail organizations.

CONTACT INFORMATION

Anastasia Dudareva, Deputy Director.
Phone number / fax: (+375 17) 241 06 46,338 77 11
E-mail: texhleb@mail.ru

13. ATECHNOLOGY FOR PRODUCING THICK RYE SOURDOUGH BASED
ON PURE CULTURES OF DOMESTICALLY PRODUCED MICROORGANISMS
FOR USE IN BREAD BAKING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Domestic consortia have been created based on strains of lactic acid bacteria belonging to the species Levi-
lactobacillus brevis, Lactiplantibacillus plantarum and the bacteria Weissella cibaria-M58 with high growth energy
and optimal acid accumulation, to obtain thick rye sourdough, which is not inferior to imported analogues in
biotechnological properties. A technology has been developed for the production of bakery products from rye,
a mixture of rye and wheat flour using this thick rye sourdough, which contributes to import substitution and
increased efficiency of domestic bread baking.

TECHNICAL ADVANTAGES

The developed domestic technology of thick rye sourdough corresponds to the scientific and technical level
and is able to successfully compete with foreign analogues. Bakery products made using this sourdough are char-

A sample of thick fermented A sample of thick rye fermented

yeast, fermented by a domestic by a domestic consortium
consortium with lactic acid of lactic acid bacteria (L.
bacteria (L. brevis-14, L. brevis-11, L. brevis-20, L.
plantarum-M53, Weissella plantarum-M63) and pure
cibaria-M58) and pure yeast yeast culture (Candida milleri
culture (Candida milleri Chernorechensky)

Chernorechensky)
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acterized by high organoleptic indicators and fully
comply with regulatory requirements for quality
and safety. Lactic acid bacteria included in the do-
mestic consortium are distinguished by high vi-
ability — at least 5x10® CFU/cm?, which is not
inferior to the indicators of foreign analogues —
at least 1x107 CFU/cm?. In addition, the techno-
logy allows you to maintain the traditional range
of bakery products with the taste qualities familiar
to the consumer. The introduction of domestic de-
velopment helps to reduce external risks, which is
especially important for the sustainable develop-
ment of the bakery industry.

EXPECTED RESULT OF APPLICATION

The implementation of this project will ensure
the production of competitive bakery products
using thick rye sourdough based on a domesti-
cally produced bacterial consortium, replace im-
ported analogues of pure cultures for producing
thick sourdough, and increase the country’s food
security.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED
PARTIES

Bakery enterprises of the Republic of Belarus,
retail facilities.

CONTACT INFORMATION

Natalia Laptsenak, Director of the State
Enterprise “Beltechnokhleb’, PhD in Engineering
Sciences.

Phone number: (+37517) 338 77 11,
(+37529) 3791470

E-mail: laptenokn@mail.ru

AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

A sample of rye-wheat bread
on the basis of a thick
fermented product,
fermented by a domestic
consortium with lactic acid
bacteria (L. brevis-14,

L. plantarum-M53, Weissella
cibaria-M58) and pure yeast
culture (Candida milleri
Chernorechensky)

A sample of rye bread
on the basis of thick leaven,
fermented by a domestic
consortium of lactic acid
bacteria (L. brevis-14,

L. plantarum-M353,
Weissella cibaria-M58)
and pure yeast culture
(Candida milleri
Chernorechensky)

A sample of rye-wheat bread
on the basis of a thick leaven,
fermented by a domestic
consortium with lactic acid
bacteria (L. brevis-11,

L. brevis-20, L. plantarum-M63)
and pure yeast culture
(Candida milleri
Chernorechensky)

A sample of rye bread
on the basis of thick leaven,
fermented by a domestic
consortium of lactic acid
bacteria (L. brevis-11,

L. brevis-20, L. plantarum-M63)
and pure yeast culture
(Candida milleri
Chernorechensky)



VI. RESEARCH INSTITUTE OF HYGIENE, TOXICOLOGY,
EPIDEMIOLOGY, VIROLOGY AND MICROBIOLOGY
OF THE STATE INSTITUTION “REPUBLICAN CENTER
OF HYGIENE, EPIDEMIOLOGY AND PUBLIC HEALTH"

14. THE METHOD OF TOXICOLOGICAL AND HYGIENIC ASSESSMENT

OF THE EQUIVALENCE OF TECHNICAL PRODUCTS OF GENERIC PESTICIDES
TO ORIGINAL ACTIVE SUBSTANCES DURING REGISTRATION OF PLANT
PROTECTION PRODUCTS

Scope: a set of medical services aimed at medical prevention of diseases and pathological conditions of the pop-
ulation associated with exposure to generic pesticides.

Purpose: assessment of population health risks associated with exposure to generic pesticides; improve-
ment of surveillance over the application of generic pesticides, particularly those exhibiting high toxicity;
and enhancement of the efficiency and reliability of safety evaluation results for generic pesticides concerning
public health during state toxicological-hygienic examination of pesticides.

Main characteristics: the method establishes unified methodological approaches to conducting a toxico-
logical and hygienic assessment of the equivalence of technical products of generic pesticides to original
active ingredients, including the procedure for assessing the equivalence of technical products of generic
pesticides to the originator substances and the stages of conducting research: | — recognition of the analyzed
technical products as equivalent to the originator active ingredients based on the provided specifications
and compliance with the developed criteria for the quantitative and qualitative composition of impurities;
Il — the content of new impurities / combinations of impurities in the technical product suggests the need
for a comparative assessment of the toxicological profiles of the technical product and the reference active
ingredient.

The use of this method will increase the efficiency and reliability of the results of assessing the safety of chemi-
cal plant protection products for public health, and reduce the level of health risk associated with the impact
of chemical plant protection products.

Scientific and technical level: exceeds the level of the best domestic analogue.

The use of the method by hygienists and other medical specialists of healthcare organizations (institutions)
that carry out toxicological and hygienic assessment of the safety of generic pesticides during the state registra-
tion of pesticides will help reduce the level of risk to public health associated with the impact of chemical plant
protection products by increasing the safety of the pesticides used.

At the implementation stage.
No.

Potential consumers are healthcare organizations (institutions) that carry out toxicological and hygienic
assessment of the safety of generic pesticides for public health during state registration of pesticides; state



educational institutions that train and improve the qualifications of specialists with medical education; organiza-
tions and institutions of the Ministry of Agriculture and Food of the Republic of Belarus (State Institution “Main
State Inspectorate for Seed Production, Quarantine and Plant Protection”) that carry out state registration of plant
protection products.

Irina llyukova, Leading Researcher, Laboratory of Preventive and Environmental Toxicology, PhD;
Elena Yurkevich, Leading Researcher, Laboratory of Preventive and Environmental Toxicology, PhD;
Svetlana Kamlyuk, Senior Researcher, Laboratory of Preventive and Environmental Toxicology, PhD;

Victoria loda, Leading Specialist, Laboratory of Preventive and Environmental Toxicology.
Phone number: (+ 375 17) 247 58 16
E-mail: ecoltox@rspch.by

15. COMPREHENSIVE TOXICOLOGICAL AND HYGIENICASSESSMENT

WITH CALCULATION OF THE HEALTH RISK TO WORKERS WHEN PLANT
PROTECTION PRODUCTS ARE USED BY BUSINESS ENTITIES FOR PRE-SOWING
SEED TREATMENT WITH SCIENTIFICALLY SUBSTANTIATED REGULATIONS
FORTHEIR SAFE USE BY BUSINESS ENTITIES

Scope of application: a comprehensive range of medical services aimed at disease prevention and management
of pathological conditions in the population associated with exposure to plant protection products.

Purpose: health risk assessment of population exposure to plant protection products; enhancement of pesticide
application monitoring; and improvement of efficiency and reliability in pesticide safety evaluation results during
state toxicological-hygienic examination of plant protection products.

Main characteristics: the study presents results of toxicological-hygienic hazard assessments (including sensiti-
zation potential, systemic toxicity, and environmental hazards), establishes overall product hazard classification,
identifies potential specific action risks, and develops science-based recommendations for safe application of seed
treatment pesticides for agricultural workers and environmental protection.

Avoided harm to workers’ health associated with the use of plant protection products for pre-sowing seed
treatment.

Scientific and technical level: exceeds the level of the best domestic analogue.

An assessment of the complex health risk and substantiated hygienic recommendations are necessary for
the safe use of preparations as plant protection products by those working in agricultural production; when
preparing information for entering preparations into the state register of plant protection products and fertilizers
approved for use in the Republic of Belarus.

Research or development (technological) work has been completed.

No.



Potential end users include healthcare institutions conducting toxicological and hygienic safety evaluations
of plant protection products and fertilizers for public health during state registration procedures, along with
organizations and institutions under the Ministry of Agriculture and Food of the Republic of Belarus (State Insti-
tution “Main State Inspectorate for Seed Production, Quarantine and Plant Protection”) responsible for the state
registration of plant protection products.

Svetlana Petrova, Leading Researcher, Laboratory of Preventive and Environmental Toxicology, PhD;
Tatyana Gomolko, Senior Researcher, Laboratory of Preventive and Environmental Toxicology;
Svetlana Malinovskaya, Leading Specialist, Laboratory of Preventive and Environmental Toxicology;

Tatyana Krymskaya, Head of the Chromatographic Research Laboratory.
Phone number: (+ 375 17) 247 58 16
E-mail: ecoltox@rspch.by

16. TOXICOLOGICAL AND HYGIENIC STUDIES OF NEW PLANT PROTECTION
PRODUCTS WITH THE AIM OF SUBSTANTIATING REGULATIONS FOR SAFE USE
INTHE AGRO-INDUSTRIAL COMPLEX AND ASSESSING THE RISK FOR WORKERS
IN THE CONDITIONS OF THE REPUBLIC OF BELARUS

Scope: a set of medical services aimed at reducing the risk of developing non-communicable diseases associ-
ated with exposure to chemical plant protection products.

Purpose: assessing the safety of chemical plant protection products through various routes of administration,
calculating the risk of exposure of workers to active pesticide substances when used in the agro-industrial complex.

Main characteristics: the study presents a comprehensive approach to assessing new plant protection products
in order to establish their hazard class based on the limiting indicator; identifying hazardous properties, substan-
tiating regulations for safe use in the agro-industrial complex and assessing the risk for workers in the Republic
of Belarus. The volume of information required to assess new plant protection products is provided. The main
risk factors for workers when using plant protection products are identified.

Technical advantages: the use of the specified studies will improve the efficiency of safety control of the used
chemical plant protection products.

Scientific and technical level: exceeds the level of the best domestic analogue.

The results of the work will increase the range of plant protection products used, with scientifically based
hygienic recommendations for their safe use, and expand the range of agricultural products that are safe for
public health not only in the Republic of Belarus, but also in the countries of the European and Customs Unions.

Research or development (technological) work has been completed.

It wasn’t planned.
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AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The obtained results are intended for healthcare organizations, including those implementing state sanitary
supervision, state medical, pharmaceutical research organizations.

CONTACT INFORMATION

Volha Klochkova, Senior researcher, Laboratory of Preventive and Ecological Toxicology;

Irina Ilyukova, Head of the Laboratory, Laboratory of Preventive and Ecological Toxicology, PhD;
Svetlana Petrova, Leading Researcher, Laboratory of Preventive and Ecological Toxicology, PhD;
Svetlana Kamluk, Senior Researcher, Laboratory of Preventive and Ecological Toxicology, PhD;

Viktoria loda, Leading Specialist, Laboratory of Preventive and Ecological Toxicology.
Phone number: (+375 17) 247 58 16
E-mail: ecoltox@rspch.by




VII. STATE SCIENTIFIC INSTITUTION
“O. V. ROMAN POWDER METALLURGY INSTITUTE"

\/

17. DEVICE FOR FINE AIR PURIFICATION IN THE PROCESS OF AEROBIC CULTIVATION

OF BAKER’S YEAST

The fine air purification device is designed to purify air from solid
particles with a fineness of 5-10 um. The device is a rectangular struc-
ture in the form of a frame and a plate with holes equidistant from
each other, in the quantity of 100 pieces, in which filter elements are
installed. The material of the filter elements is a multilayer composition
consisting of a support layer of metal woven mesh, a filter layer of wo-
ven mesh coated with nickel powder and a distributive layer of woven
mesh with a similar cell size as to the support layer. On top of the listed
layers is a cover based on a non-woven polymer material that performs
the function of preliminary (rough) air purification. The layers are at-
tached to a perforated frame.

The developed filter material reduces the hydraulic resistance
of the device, has the ability to multiple regeneration and makes it
possible to increase the filtration surface due to corrugation.

Two prototypes were produced: for use in a 7 m?*fermenter with a
throughput capacity of at least 6 m3/min; for use in 100 m? fermenter
with a throughput capacity of at least 66.7 m*/min when loading 2/3 of
the volume (a peculiarity of this device is that the filter element housings
are using 3D printing in order to reduce the weight of the structure).

The device corresponds to the scientific and technical level
of the best domestic and foreign analogues.

The device helps to reduce the hydraulic resistance in the system;
itis capable to multiple regeneration, which increases the service life
of the device; it has a low weight in relation to analogues.

Filter element based on nickel-coated fabric
in assembly and its components

Device for fine air purification in the process
of aerobic cultivation of bread yeast

Improvement of quality characteristics, the possibility to refuse to import such materials.

The development has been put into production.

Application for utility model No. u20250063 dated 26.03.2025 has been submitted.

Food and medical industries.

Ruslan Kusin, Leading Researcher of the scientific research laboratory, Candidate of Technical Sciences,

Associate Professor.
Phone number: (+375 17) 237 32 04
E-mail: nil23@pminstitute.by



VIII. STATE SCIENTIFIC INSTITUTION
YRESEARCH ECONOMIC INSTITUTE OF THE MINISTRY
OF ECONOMY OF THE REPUBLIC OF BELARUS™

18. AN INTEGRATION MODEL OF CLUSTER DEVELOPMENT OF ENTERPRISES
OF THE FLAX PRODUCT SUBCOMPLEX OF THE AGRO-INDUSTRIAL COMPLEX

A comprehensive analysis of the state and problems of flax growing, the industry for primary processing of flax
and the production of products from it was carried out, foreign experience was studied. Reserves for increasing
the efficiency of flax production were identified. Based on the analysis and studied foreign experience, a set
of scientifically substantiated proposals was developed on the directions, organizational and economic conditions
of technical and technological renewal and reduction of resource intensity of flax fiber production. Proposals
were developed to improve the pricing mechanism within the production chain between flax mills and Orsha
Flax Mill RUPTP (purchase prices, subsidies, profitability level). A model for creating a cluster was developed,
built vertically and uniting participants (enterprises and organizations) by stages of the technological chain from
the production of raw materials to the sale of finished high-quality end products, scientific support and personnel
support for all business entities in order to extract the maximum economic effect.

The proposals developed as a result of the research are integrated into a set of measures to increase and stimu-
late the production of flax fiber, as well as to ensure the growth of the efficiency of entities of the flax product
subcomplex of the agro-industrial complex. An integration model of cluster development of enterprises of the flax
product subcomplex is proposed, characterized by the main tasks of creating an association, target functions
and a mechanism for their solution.

The use of the obtained research results allows us to assess the efficiency of the flax industry of the agro-
industrial complex of the Republic of Belarus at the present stage and to determine promising areas for ensuring
the growth of its efficiency in the medium term.

Research or development (technological) work has been completed.

Code of the object of rights No. 10, code of the form of transfer of rights No. 4. The copyright holder is the Mi-
nistry of Economy of the Republic of Belarus.

Ministry of Economy of the Republic of Belarus, the Ministry of Agriculture and Food of the Republic of Belarus,
regional executive committees, flax mills, Orsha Flax Mill RUPTP.

Vladimir Tsvirkov, Head of the Department of Economics of the Agro-Industrial Complex and Forestry, PhD in
Agricultural Sciences, Associate Professor.

Phone number: (+375 29) 381 69 51

E-mail: tsvirkov@mail.ru



\/J \V N/, \V/ \/,

IX. BELARUSIAN STATE UNIVERSITY

19. TECHNOLOGY FOR OBTAINING PARTIAL ENZYMATIC HYDROLYSATES OF MILK
PROTEINS AND INCLUSION COMPLEXES OF CYCLODEXTRIN WITH HYDROLYSATES

Dairy raw materials and their processed products are widely used both in daily diets and for the production
of bioactive supplements. At this point, improving the technological and bioactive properties of dairy raw mate-
rials seems to be beneficial. To expand the export opportunities of the Republic of Belarus and replace imports
of several high-tech products, it is important to develop original biotechnologies for producing functional food
products.

The protein component of cow milk has high nutritional and unique functional properties, compared to other
protein sources, which makes it suitable for a wide range of industrial applications. Casein, whey, immuno-
globulins, enzymes, growth factors, hormones, and antibacterial components in milk are the subject of current
scientific research. Increased demand for proteins obtained from biotechnologically processed cow’s milk is
predicted. While cow’s milk has a high nutritional and biological value, it also has a high allergenic potential
due to the presence of 30 allergens in its composition. This is particularly significant for young children who rely
on milk as a major part of their diet. Up to 3.8 % of children in this age group may be allergic to cow’s milk pro-
teins. Enzymatic hydrolysis is a highly effective method for reducing the allergenicity of lactoprotein, increasing
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Hydrolysis of milk proteins (yclodextrin complexes with peptides



its digestibility, and enhancing its bioactivity, such as antioxidant, antimicrobial, and antimutagenic effects. How-
ever, hydrolyzed proteins have a specific bitterness that limits their use in food products. Currently, it is beneficial
to develop domestic specialized food products whose protein component consists of hypoallergenic enzymatic
hydrolysates with improved organoleptic qualities.

In the Republic of Belarus, there are no protein hydrolysate manufacturers, and the demand for these products
is met through imports. Therefore, effective methods for improving the organoleptic characteristics of hydroly-
sates are necessary.

When developing a comprehensive biotechnological approach for obtaining lactoprotein hydrolysates, the con-
ditions for enzymatic cleavage of milk proteins and subsequent ultrafiltration of hydrolysates were optimized,
ensuring the production of hypoallergenic bioactive peptide fractions. The inclusion of whey and colostrum
peptides in - and y-cyclodextrin composition was substantiated, which made it possible to reduce the bitterness
of cleaved proteins and preserve or increase their bioactivity.

Enzymatic hydrolysates of milk proteins, as well as their inclusion complexes with cyclodextrin, are promising
substitutes for protein components in specialized (infant, sports, and dietary) nutrition products.

The technology for producing partial enzymatic hydrolysates of milk proteins and cyclodextrin inclusion com-
plexes with hydrolysates was developed based on extensive research into optimizing the biotechnological process
of lactoprotein cleavage using different proteolytic enzymes. This research also focused on studying the com-
plexation of (3- and y-cyclodextrin with peptides.

As a result, an import-substituting technology has been created for producing milk protein hydrolysates with
different degrees of hydrolysis. The process involves proteolysis using alcalase and fractionation under opti-
mized conditions. This allows for increasing the content of a hypoallergenic peptide fraction, while enhancing
its bioactivity.

The proposed approach meets the current requirements for producing a hydrolyzed protein ingredient suitable
for use in specialized food products. An effective method for reducing the bitterness of lactoprotein hydrolysates
has been developed, based on the formation of 3- and y-cyclodextrin inclusion complexes with peptides. This
allows for the wider use of hydrolysates in food products.

Using modern analytical techniques (high-performance liquid chromatography, chromato-mass spectrometry,
and enzyme-linked immunoassays), the peptide profile of the hydrolysates was investigated and their bioactive
properties determined. Technical specifications have been developed for partial enzymatic milk protein hydro-
lysates (BY 100235722.253-2022 and BY 100235722.250-2022), as well as for cyclodextrin complexes with milk
protein hydrolysates (BY 100235722.251-2022 and BY 100235722.252-2022).

The developed technology aims to produce a hydrolyzed protein component for functional foods, which has
hypoallergenic and bioactive properties and a reduced bitterness level. The technology presented here was
developed in accordance with international standards for similar products.

The developed technology for producing partially enzymatic hydrolysates from milk proteins and their com-
plexes with cyclodextrin has the potential to be used in the dairy and food industries. This innovation aims to
reduce the cost of products made from domestic milk protein hydrolysates by replacing imported dry formula
for special nutrition and the components used in their production. Additionally, it has the potential to increase
the export potential for functional products.

Organizing our own production of these protein hydrolysates could allow us to provide specialized (infant, sports,
and dietary) nutrition products for consumers who require them. This would contribute to meeting the demand
for socially significant products among consumers.

The socio-economic significance of this development lies in the creation of innovative biotechnology that aims
to enhance the nutritional and biological value of lactoproteins, thereby expanding the range of functional dairy
products available to consumers.
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CURRENT STAGE OF DEVELOPMENT

Research work has been completed; pilot-industrial production of samples has been conducted; technical
specifications for partial enzymatic milk protein hydrolysates and cyclodextrin inclusion complexes with milk
protein hydrolysates have been developed.

INFORMATION ON THE LEGAL PROTECTION

Method for reducing bitterness of milk protein hydrolysates (variants): patent 24603 Republic of Belarus: IPC
A 23C9/14, A 23L 33/125/ Z. V. Lovkis, T. M. Halavach, V. P. Kurchenko; applicant and patent holder Republican
Unitary Enterprise “Scientific and Practical Center of the National Academy of Sciences of Belarus for Food". —
No. a20220142; filed 2022.05.31; published 2025.05.20 // Official Bulletin / National Center for Intellectual Pro-
perty. — 2025. — No. 5.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Potential consumers of the technology for obtaining partial enzymatic hydrolysates of milk proteins and cy-
clodextrin inclusion complexes with hydrolysates are dairy processing and food industry enterprises producing
products for specialized infant, sports and dietary nutrition.

CONTACT INFORMATION

Tatsiana Halavach, Leading Researcher, PhD in Biology, Associate Professor.
Phone number: (+375 29) 564 11 03
E-mail: halavachtn@gmail.com




X. EDUCATIONAL INSTITUTION
"BELARUSIAN STATE TECHNOLOGICAL UNIVERSITY"

20.TECHNOLOGY OF COMPLEX PURIFICATION OF WET PHOSPHORICACID WITH
THE PRODUCTION OF FEED AND TECHNICAL PHOSPHATES

Based on the completed set of studies, a technology for the comprehensive purification of production wet
phosphoric acid has been developed, including chemical precipitation of the main ionogenic impurities using
an optimal combination of sodium (or potassium) liquid glass and soda ash, intermediate separation of sodium
(potassium) hexafluorosilicate, which meets the requirements of the current TU (technical conditions) in terms of
the content of the main substance, and additional purification of the acid by blowing under optimal conditions.
Purified orthophosphoric acid is processed to obtain the corresponding feed and technical phosphates of alkaline
and alkaline earth elements. The quality of the resulting products meets the requirements for the corresponding
types of feed and technical phosphates in force in the Republic of Belarus and Russia. To obtain feed and techni-
cal ammonium phosphates, a two-stage ammonization of the product EFA in an optimal technological mode
is envisaged, including intermediate stages of chemical aging of the suspension followed by crystallization of
the target product, which ensures a high degree of impurity removal and the production of products containing
no more than 0.01 % fluorine.

The social significance of the development lies in ensuring food security and the national economy with currently
imported feed phosphates in order to improve the quality of meat and dairy products in demand worldwide, as
well as technical phosphates widely used in various industries and expanding their range.

TEXHONOIUSA KOMNAEKCHOM 0YUCTKU IKCTPAKLLUOHHOH dOCHOPHOM
KUCNOTbI C NONYYEHUEM KOPMOBbIX UJEXHUYECKUX DOCHATOB

Complex phosphate acid extraction technology for feed and technical phosphates
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Technology for producing technical sodium hexafluorosilicate from the extraction treatment of phosphoric acid

Environmental safety is based on the use of a waste-free technology for cleaning wet phosphoric acid, including
a stage of processing the hexafluorosilicic waste formed at the precipitation stage to obtain sodium hexafluo-
rosilicate of technical grade.

The use of a closed water circulation cycle ensures the elimination of the formation of liquid waste and waste-
water.

There is no solid waste.

Thus, the developed technological process will not lead to a deterioration of the environmental situation and
is classified as low-waste.

Novelty of the developed technology: a new composition of chemical reagents for the reagent cleaning stage
is proposed, an additional desulfurization stage is introduced using calcium hydroxide, which in turn helps to
reduce the consumption of more expensive reagents of the precipitation mixture at the stage of separation
of alkali metal fluorosilicates; the exclusion of lime from the precipitation mixture will ensure more efficient use
of soda ash or potassium carbonate for the formation of fluorosilicates; conducting the desorption stage using
air at elevated temperatures.

Advantages of the development: use of domestic raw materials; implementation of the technology on the basis
of existing production and equipment of the wet phosphoric acid workshop; organization of production of new
types of import-substituting products; the technology is not associated with the formation of solid and liquid
waste.

The selling price of purified wet phosphoric acid, according to Russian Internet sources, on the date of access
(20.06.2025) was 95 million Russian rubles per 1,000 tons of OEPhA.



Since the production EPA is a semi-finished product, fully used to obtain phosphorus-containing fertilizers,
there is no data on its selling price. According to the data of Gomel Chemical Plant OJSC, the cost of 1 ton
of production acid is 27.1 thousand Russian rubles (in kind). Taking the maximum trade margin equal to 50 %,
the conditional selling price of the production EPA in the event of its sale may be 40.65 million Russian rubles
per 1,000 tons.

Thus, when organizing the production of purified wet phosphoric acid, the economic efficiency from the sale
of 1000 tons of OEPhK for the conditions of Gomel Chemical Plant JSC will amount to 54.35 million Russian rubles.

A pilot sample of purified extraction phosphoric acid, feed ammonium and calcium phosphates, technical am-
monium phosphates, alkali and alkaline earth metals was developed and delivered to the customer.

Application for a patent “Method for purifying wet phosphoric acid” No. a20240051 dated March 14, 2024.

Domestic agricultural and processing enterprises that are part of the structure of the Ministry of Agriculture
and Food, as well as farms, are considered as anchor (guaranteed) consumers.

Thus, the investment attractiveness of the project is confirmed by the presence of its own raw material base
and guaranteed sales of products.

Oleg Dormeshkin, Professor of the Department of Inorganic Substances and General Chemical Technology,
Doctor of Engineering Sciences, Professor.

Phone number: (+375 25) 697 92 52

E-mail: dormeshkin@yandex.ru

Mark Mokhart, PhD Student of the Department of Technology of Inorganic Substances and General
Chemical Technology.

Phone number: (+375 33) 638 58 05

E-mail: markmohort@gmail.com

Andrei Hauryliuk, Vice Rector for Academic Affairs, PhD in Engineering, Assistant Professor.

Phone number: (+375 29) 756 88 78

E-mail: Gavriluk_andrew@mail.ru

21.IMPROVING THE OXIDATION STABILITY OF VEGETABLE

The development can be used by enterprises processing oil raw materials and producing vegetable oils of vary-
ing degrees of purification. The introduction of a complex food antioxidant additive will slow down the formation
of peroxide compounds during the production process.

A method is proposed for reducing the primary oxidation of lipids at the initial stage of the process, which
allows increasing oxidation resistance by two or more times.

Import substitution of imported analogues, extension of storage periods and expiration dates of vegetable
oils and products based on them.
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AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Positive result of preliminary examination of patent application.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Consumers in the country: Bobruisk Plant of Vegetable Oils 0JSC, Gomel Fat Factory OJSC, Minsk Margarine Plant
0JSG; Vitebsk Oil Extraction Plant OJSC; Grodnobioprodukt CJSC, Raps OJSC, Pripyat KSUP; Korelichi Len OJSC, etc.

Consumers abroad: EFKO Group of Companies, Rusagro CJSC, etc.

CONTACT INFORMATION

Anastasia Nikitenko, Associate Professor of the Department of Physical and Chemical Methods and Quality
Assurance, PhD.

Phone number: (+375 29) 761 15 88

E-mail: dennast9@mail.ru; nikitenkoan@belstu.by




XI. EDUCATIONAL INSTITUTION “BELARUSIAN STATE
AGRARIAN TECHNICAL UNIVERSITY™

22. IMPROVING THE TECHNICAL CHARACTERISTICS OF INTERNAL COMBUSTION
ENGINES OF MOBILE MACHINES BY MAGNETICACTIVATION OF FUEL

The use of magnetic activators allows to increase the efficiency of the combustion process of diesel fuel inside
the engine, which leads to an increase in efficiency and a decrease in harmful substances in the environment.
Due to magnetic activation, the molecular structure of the fuel becomes discrete, which allows to achieve more
complete combustion and use of energy. The use of magnetic activators is a promising approach that can help to
improve the energy and environmental performance of diesel engines, which is an important step in increasing
the efficiency of using limited fuel and energy resources.

We have developed and patented three versions of magnetic activators of liquid media. Their fundamental
difference from their closest analogues is that magnetic activation of fuel occurs not in limited local volumes,
but along the entire path of the liquid, since their design provides for a zigzag or spiral movement of fuel inside
the activator; in this case, the intersection of magnetic lines of force occurs at an angle slightly different from 90,
which is a prerequisite for achieving the maximum effect. The length of the liquid path, depending on the number
of magnets and the change in polarity, becomes 5-15 times greater than the longitudinal size of the activator itself,
since the liquid moves not along the activator axis, but in a zigzag relative to it. This allows for a significant increase
in the coefficient of utilization of the working volume and the exposure time of the processed liquid in the MF
by up to 10-20 times in comparison with similar designs. One of the most important features of the activators is
the ability to adjust all four magnetotropic parameters when setting up. When setting up known similar devices,
only one parameter can be adjusted — the MF intensity. As a result of the R & D work, it is planned to introduce
a magnetic activator into the fuel systems of internal combustion engines, as well as transfer the working design
documentation to the manufacturers of transport and technological mobile machines. Expansion of the scope
of application of magnetic activation to other liquid diamagnetic. Existing activators have a small range of ad-
justments and are not used on diesel fuel. Moreover, our development is successfully used to activate diesel fuel.

When implementing this topic, it is expected to create a design for a magnetic activator that will increase
the fuel efficiency of serial ICEs by 8-12 % and reduce their harmful emissions by 15-25 %. This will significantly
reduce the costs of manufacturing agricultural products while improving their quality.

A prototype was released.

There is 1 patent for an invention of the Republic of Belarus and 3 patents for an invention of the Russian Fede-
ration on the topic of development.

Minsk Motor Plant OJSC, MAZ-Weichai LLC, repair organizations for internal combustion engines.

Aleksey Karlyuk, Assistant of the Department of Mechanics of Materials and Machine Parts.
Phone number: (+375 33) 990 69 27
E-mail: karlyuk.aleksej@yandex.ru
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AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

XII. INTER-STATE HIGHER EDUCATION INSTITUTION
"BELARUSIAN-RUSSIAN UNIVERSITY"

23. OPTIMIZATION OF ENERGY AND MATERIAL RESOURCES OF MOBILE
AUTONOMOUS TRANSPORT SYSTEMS OF THE COMPLEX FOR THE PREPARATION
OF LIQUID FEED MIXTURES ON DAIRY FARMS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Mobile autonomous transport systems are an autono-
mous electromechanical unit equipped with an electric
drive, a container for transporting/preparing liquid mixed
solids, and a dosing device for dispensing the finished liquid
mixed solids.

TECHNICAL ADVANTAGES

A significant reduction in energy consumption when en-
suring the technological process.

EXPECTED RESULT OF APPLICATION

A significant reduction in energy consumption when en-
suring the technological process.

CURRENT STAGE OF DEVELOPMENT

Experimental design development at the completion
stage. The main units have been manufactured.

INFORMATION ON THE LEGAL PROTECTION
Patent for Utility Model No. 13497 “Pasteurizer”.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Dairy farms of the Republic of Belarus and the CIS.

CONTACT INFORMATION

Gennady Lenevsky, Associate Professor of the Department, Associate Professor, PhD.
Phone number: (+375 29) 639 38 45
E-mail: emos_mogilev@rambler.ru
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AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

XIIl. EDUCATIONAL INSTITUTION
“BELARUSIAN STATE UNIVERSITY OF FOOD
AND CHEMICAL TECHNOLOGIES™

24, GLUTEN-FREE PASTA “MAESTRO OF PASTA”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Spaghetti “Maestro of Pasta” from sprouted green buckwheat is an innovative product developed for people
on a gluten-free diet (for example, with celiac disease), as well as for healthy eating supporters. It combines
the benefits of sprouted buckwheat, rich in antioxidants, B vitamins and minerals, with the excellent taste of tra-
ditional pasta.

The main ingredient is sprouted green buckwheat flour, which preserves the maximum amount of nutrients
thanks to gentle processing. Unlike standard gluten-free analogues (for example, corn-rice-based), buckwheat
flour gives the product a rich taste and high nutritional value.

Atemperature-controlled extrusion method is used to prevent the destruction of beneficial compounds. Natural
emulsifiers may be added to improve texture.

Spaghetti does not boil over, retains its shape even when reheated, which is typical for high-quality gluten-free
products.

Suitable for vegan and dietary nutrition, can be used in soups, side dishes and complex dishes (for example,
with vegetable sauces or meatballs).

The product stands out from its analogues due to its unique raw materials and technology, which ensures
a high content of fiber and protein. This makes it popular among consumers with medical restrictions and among
healthy lifestyle adherents.

Sprouted buckwheat spaghetti with rice flour and turmeric Sprouted buckwheat spaghetti with tapioca starch and ginger




Unlike most gluten-free analogues based on corn and rice flour, “Maestro of Pasta” spaghetti is made from
sprouted green buckwheat, which increases the content of protein (up to 12-14 %), fiber and antioxidants.
This provides better nutritional value compared to traditional gluten-free pasta (for example, “Makfa” — 6.4 g
of protein per 100 g).

A slow, low-temperature drying method is used to preserve B vitamins and minerals. Unlike the standard extru-
sion used in corn rice noodles, this improves texture and prevents crumbling when cooked.

Spaghetti retains its shape when cooked, does not overcook and goes well with any sauce. This distinguishes
it from rice analogues, which often require precise control of cooking time.

The use of sprouted grain increases the digestibility of the product and enriches it with amino acids, which is
confirmed by research in the field of functional nutrition. In these parameters, “Maestro of Pasta”is ahead of foreign
(“Makfa’, “Biori") analogues. Belarusian manufacturers do not produce gluten-free pasta today. The gluten-free
product is imported from Russia.

The product combines innovative raw materials, gentle technologies and compliance with international stan-
dards, offering consumers premium quality in the gluten-free pasta segment.

The product“Maestro Pasta” provides a full-fledged alternative to traditional pasta for people with celiac disease,
gluten intolerance and healthy lifestyle adherents. Due to the high content of protein, fiber and micronutrients,
it helps improve digestion, provide long-lasting satiety and enrich the diet with useful substances. Convenience
of preparation and excellent taste expand culinary possibilities, allowing you to include the product in a variety
of dishes without compromising your health. In the future, there will be an increase in demand for functional
foods and the popularization of a gluten-free diet.

A prototype was released.

There are no registered intellectual property objects.

Potential consumers in the Republic of Belarus are 10-15 thousand people with confirmed celiac disease, patients
with gluten intolerance or autoimmune diseases, healthy lifestyle adherents (15-20 % of the urban population),
vegans, athletes, functional nutrition supporters, healthy food restaurants, sanatoriums and children’s institutions.

Potential consumers abroad: Germany, France — high demand for organic gluten-free products (market growth
of 12 % per year), Scandinavia — government programs for healthy eating, Russia— more than 1 million consum-
ers of gluten-free products, Kazakhstan — developing premium segment, vegan online marketplaces.

Elena Urbanchik, PhD, Associate Professor, Director of the Institute for Advanced Training and Retraining,
Professor of the Department of Bakery Technology.

Phone number: (+375 29) 667 20 28

E-mail: urbanchik@tut.by

25. DRY MIXES FOR THE PRODUCTION OF FLOUR PRODUCTS

The innovative development allows for accelerated production of bakery, pasta, flour confectionery and culi-
nary products with specified properties and guaranteed chemical composition, including functionally oriented
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and for specialized nutrition, in the conditions of food industry enterprises, production workshops of retail
facilities, public catering facilities and at home without the use of additional technological equipment.

The composition of dry mixes includes various processed products of cereals, legumes and oilseeds, dairy pro-
ducts, processed products of fruits, vegetables and berries, herbal raw materials, egg products, non-traditional raw
materials, including functional ones, characterized by prevalence and availability both in the Republic of Belarus
and the CIS countries.

The technology includes the following stages:

- obtaining dry mixes, including those with a functional focus and for specialized nutrition;

- single-stage obtaining of semi-finished products based on dry mixes without adding additional recipe com-
ponents, except water, by intensifying the technological process;

- obtaining flour products with high consumer properties, including those with a functional focus and for
specialized nutrition.

b

Rye-wheat bread

TECHNICAL ADVANTAGES

The use of dry mixes for the production of flour products will expand and personalize the range of food prod-
ucts, reduce the duration of the technological process for the production of flour products, eliminate the use
of additional raw materials in the production of a number of flour products, expand the scope of application,
ensure import substitution, increase competitiveness and expand sales markets.

In the Russian Federation, dry mixes for culinary products are produced by the companies “Petrovskie Nivy",
“Dalnyaya Melnitsa", “Pudoff”. Dry composite mixes for bakery products “8 grains’, “Linea’, “Medovaya” and others
are also available for sale.
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Existing analogues in most cases require the use of additional raw materials, contain imported components,
lack a range of special purposes, are intended primarily for use at home, and do not provide for the production
of the proposed range using accelerated methods.

EXPECTED RESULT OF APPLICATION

The results of the work have been implemented in the educational process of the educational institution “Be-
larusian State University of Food and Chemical Technologies”and in production at Kratol LLC and RolfTrade LLC,
Grodnokhlebprom OJSC (branch Novogrudok bread factory), Klimovichi bread products plant OJSC. The cost of
a unit of production (bread weighing 0.45 kg sliced and packed in polymer film) was 0.3-0.4 USD. While the cost
of existing on the market brewed bread varieties of the same weight using traditional technology is from 0.5 USD,
and with the use of imported dry composite mixtures — from 0.65 USD.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
There are 2 patents for invention of the Republic of Belarus and 2 Eurasian patents.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The main sales market is food enterprises of the bakery, pasta, confectionery industries, production workshops
of retail facilities, and public catering facilities in the CIS countries.

CONTACT INFORMATION

Tatyana Samoylenko, Deputy Dean of the Faculty of Chemical Technology, PhD, Associate Professor,
Department of Bakery Technology.

Phone number: (+375 44) 579 49 59

E-mail: TataSam@tut.by




EDUCATIONAL INSTITUTION
“YANKA KUPALA STATE UNIVERSITY OF GRODNO™

26. CHITOSAN AND ITS OLIGOMERS OBTAINED FROM SECONDARY PRODUCTS
OF BIOTECHNOLOGICAL SYNTHESIS OF CITRICACID

Powder of varying degrees of dispersion, white or light cream color, with neutral taste and odor, obtained in
the course of acid-base hydrolysis from secondary products of biotechnological synthesis of citric acid.

The obtained chitosan with different DD can be used as technological auxiliary materials in beverage technolo-
gies for the elimination of potential mutein-forming components of physicochemical etiology, for the elimination
of potential mutein-forming components of biological nature, as an antibacterial and fungicidal drug against
mesophilic aerobic and facultative-anaerobic microorganisms, as well as yeast and mycelial fungi, which un-
doubtedly has important applied significance, including in the field of elimination of potential mutein-forming
components of biological etiology in the technologies of natural fruit and berry and fruit and berry drinks

Appearance of chitosan Appearance of chitosan
(deacetylation rate 9698 %) (degree of deacetylation 64—67 %)

The use of secondary products of biotechnological synthesis of citric acid allows obtaining chitosan and its
oligomers with a high degree of purification, which helps to obtain products with more stable properties and
a lower content of impurities.

Biotechnological synthesis provides a more environmentally friendly process compared to traditional methods
based on the chemical hydrolysis of shelled crustaceans.

Modern methods allow the introduction of additional functional groups into the structure of chitosan or its
oligomers during synthesis or subsequent processing, expanding the range of their application.

Competitiveness in the international market.

Thanks to the combination of environmental safety, a high technological base and the ability to accurately

control product characteristics, domestic developments in obtaining chitosan from secondary products de-
monstrate competitiveness compared to foreign analogues.



In general, such products have advantages in the field of environmental friendliness, quality and functionality,
which makes them promising for a wide range of industrial applications and contributes to the development
of domestic science and production in this area.

The use of chitosan and its oligomers obtained from secondary products of biotechnological synthesis of citric
acid is expected to improve the quality of food products by improving texture, increasing shelf life and reducing
cholesterol levels. In medicine, they will accelerate wound healing, stimulate tissue regeneration and ensure safe
drug delivery due to high biocompatibility. In cosmetology, they will improve hydration and have an anti-aging
effect. They can also be used in the agricultural industry to increase plant resistance. In general, such products con-
tribute to the development of environmentally friendly, effective solutions with advanced functional properties.

A prototype was released.

No.

Pharmaceutical industry: for the production of medicines, ointments, gels and capsules with antimicrobial,
wound-healing and immunostimulating properties, for the development of innovative dosage forms, active
substance delivery systems.

Cosmetic industry: as part of creams, masks, shampoos for moisturizing, protecting skin and hair.

Food industry: as an additive to food products (for example, to reduce cholesterol), as well as dietary fiber and
stabilizers.

Agriculture: as a biological fertilizer or the creation of environmentally friendly plant protection products.

Biotechnology companies: in the field of developing new materials, such as biodegradable packaging or medi-
cal implants.

Oksana Pavlova, Head of Department, Candidate of Technical Sciences, Associate Professor.
Phone number: (+375 152) 55 05 20
E-mail: pavlova@grsu.by
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AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

XIV. EDUCATIONAL INSTITUTION
“VITEBSK STATE UNIVERSITY
NAMED AFTER P. M. MASHEROV™

27.DIGITAL MAPPING FOR “PRECISION FARMING”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The development is a software algorithm for using remote data to improve the efficiency of agricultural man-
agement. The use of remote methods, in particular, unmanned survey, allows determining the morphometric

and qualitative parameters of objects on the Earth’s surface with the highest degree of accuracy with minimal
resource and time expenditure.

The development is intended for use in the field of “precision farming”and digital cartography to create thematic
maps of various purposes and scales with the ability to maintain a “field history”, form a system for determining
land productivity zones and modeling natural and economic systems and objects.

Includes a software algorithm for using remote monitoring data to create thematic maps of various purposes
and scales.

The development is based on the creation and/or use of ready-made instrumentation and software solutions
with the operation of unmanned aerial vehicles (UAVs) with a flight performance of at least 200 ha/day, multi-
spectral cameras, server equipment and high-speed Internet communication channels.

Using remote sensing methods for digital cartography to create thematic maps
of various purposes and scales

TECHNICAL ADVANTAGES

High accuracy, consistency and efficiency of information analysis and proposed measures to optimize and
adjust agrotechnical and melioration activities.

Possibility of data transfer, operational analysis and management decision-making online.

EXPECTED RESULT OF APPLICATION

The use of the development for the analysis of the condition of crops and agricultural lands of any specializa-
tion makes it possible to optimize agricultural measures, which, in particular, allows increasing the yield of grain
crops by 10-15 %.
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AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.

Ready for use upon agreement with the customer.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Agricultural enterprises and other land users.

CONTACT INFORMATION

Andrey Torbenko, Head of the Center for Remote Sensing and Intelligent Data Analysis.
Phone number: (+375 33) 696 14 71
E-mail: torbenko_a@mail.ru

Alexander Galkin, Professor of the Department of Ecology and Geography, Doctor of Geological
and Mineralogical Sciences, Professor.
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28. DIFFERENTIATION OF FERTILIZATION USING YIELD MAPS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Field of application: agriculture, agronomy, land management.

The development is designed to digitize the boundaries of agricultural land and create specialized maps that
help optimize the processes of fertilizer application, planting and resource management. This solution is aimed
at improving the efficiency of agricultural production and sustainable use of land resources.

Main design characteristics:

- digitization of land boundaries;

- create custom maps;

- support for cloud services.
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TECHNICAL ADVANTAGES
High digitization accuracy: 5 cm/pixel.
Fast data processing.

User-friendly interface that makes it easy to access maps and analytics.
Use of modern image processing and machine learning algorithms for data analysis and map creation.
Support for various data formats and integration with existing agricultural management systems.

EXPECTED RESULT OF APPLICATION

Thisinnovation is a powerful tool for agronomists and farmers to efficiently manage farmland optimize resource
use and increase yields. Cloud integration provides access to the necessary data anytime, anywhere, making
the management process more flexible and adaptable.

CURRENT STAGE OF DEVELOPMENT

The development has been introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

In the Republic of Belarus: farms and agricultural enterprises; scientific institutions and research centers in
the field of agronomy and ecology; state structures involved in land management.

Abroad: large agribusiness in developed agricultural countries; European Union countries where precision
farming technologies are being actively adopted; developing countries seeking to optimize their agricultural
practices with modern technologies.

CONTACT INFORMATION

Anatoly Smolyakov, Deputy Director.
Phone number: (+375 29) 724 62 79
E-mail sml4you@mail.ru




XVI. GRODNO MEAT-PROCESSING PLANT
OPEN JOINT STOCK COMPANY

29. CHILLED RAW SMOKED SAUSAGES PRODUCTS OF THE HIGHEST GRADE MADE
FROM BROILER CHICKEN MEAT: SAUSAGE “STRIPS WITH JALAPENOS’, SAUSAGE
“BUFFALO STRIPS”, SAUSAGE “STRIPS WITH SALT AND PEPPER”

The product was developed for sale in retail. The product is a line
of raw smoked sausage product «Strips» of the highest grade made
from broiler chicken meat and intended for use as an appetizer or quick
snack. Line of «Strips» products includes three original tastes:

- «Strips with Jalapenos»: piquant taste of Jalapeno pepper;
- «Buffalo Strips»: sweet afterbite of dried tomato;

- «Strips with Salt and Pepper»: classic combination of black pepper
and salt.

The product’s main feature is its shape — thin, dried plates, con-
venient for consumption. A special nozzle is used to produce “Strips’,
ensuring the exact size and shape of the products. The unique reci-
pe and heat treatment allow preserving the high protein content in
the product.

“Strips” is an innovative product, balanced in composition, which
combines original tastes and a convenient form, which makes it attrac-
tive to a wide range of consumers.

“Strips” have no analogues among the snack group made from broiler chicken meat because of their unique
shape and are distinguished by their original appearance and excellent taste, due to the evenly distribution

of spices.

To expand the range of products made from broiler chicken meat with the application of innovative technolo-
gies in order to achieve economic benefits and increase product recognition in the market.

Development is introduced into production.

No.

Retail and trade networks in the Republic of Belarus, Kazakhstan, Russian Federation, Armenia.

Tatyana Kraskovskaya, Chief of Technology Management Section of Technological Department.

Phone number: (+375 152) 45 50 20
E-mail: tehnolog@grodnomk.by



XVIl. RESURSKONTROL GROUP OF COMPANIES
LIMITED LIABILITY COMPANY

30.“FIELD HISTORY” WITH A WEATHER MONITORING MODULE

“Field History” is an innovative cloud service for digital management of an agricultural enterprise, uniting
the entire cycle of agricultural work in a single platform. The service provides comprehensive tools for monitor-
ing the state of fields through electronic maps with data visualization, integration with IMETOS weather stations
for accurate weather forecasting, as well as a precision farming module with the ability to differentiate fertilizer
application.

Deep integration with agricultural enterprises.
Support for 1C, domestic equipment monitors (Wialon, Fort Monitor, Autograph) — ease of implementation.

Comprehensive: Meteo + NDVI monitoring + Al modules Built-in satellite maps, forecasts, Al disease analytics
without the need for third-party modules.

Mobile application with offline mode. Data collection in the field without connection, photo protocol, geo-
tags — fast and reliable.

Flexibility for scales from 500 ha to large holdings.

Financial transparency.

Accounting for fuel, operations, harvest, comparison of plan/actual and reporting within the platform.
Ease of implementation and technical support.

Legislation and security — “History of the Field” has no risks with data (unlike foreign services with hosting
abroad and risks of sanctions).
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Regional integrations — settings make the system “immediately woven”into the business processes of the Re-
public of Belarus and the Russian Federation.

Universality of modules — from fuel accounting to Al — all in one, without the need to connect third-party
services.

Support for remote collection — offline capabilities for hanging sections.
Local implementation service — on-site assistance, training, reporting according to Russian standards.

EXPECTED RESULT OF APPLICATION

Field history helps to significantly reduce labor costs, reduce material consumption and increase crop yields.
The service optimizes control over work performance, logistics processes and efficient use of equipment. The so-
lution is perfect for agroholdings, farms and agricultural cooperatives. Key benefits include comprehensive man-
agement of all processes, Russian language support, the ability to adapt to different cultures and favorable terms
of use.

CURRENT STAGE OF DEVELOPMENT
The development has been implemented and is actively used at enterprises in the Republic of Belarus.

INFORMATION ON THE LEGAL PROTECTION
Certificate of voluntary registration and deposit of copyright object No. 1789-KI received.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Agricultural enterprises.

CONTACT INFORMATION

Ilya Volodin.
Phone number: (+375 44) 536 93 00
E-mail: resurscontrolmarketing@gmail.com




XVIII. FEDERAL STATE BUDGETARY EDUCATIONAL
INSTITUTION OF HIGHER EDUCATION
YKEMEROVO STATE UNIVERSITY”

31. FLUID EXTRACTS OF PLANT MATERIALS WITH INCREASED BIOLOGICALLY ACTIVE
SUBSTANCES CONTENT FOR FOOD SYSTEMS AND PHARMACIES

Fluid extracts are a complex of natural compounds balanced in composition, obtained from raw materials by
the method of extraction with liquefied carbon dioxide (CO,-gas), at high pressures and low temperatures (not
higher than 37 °C). Due to the low extraction temperature, thermolabile (temperature-sensitive) compounds
are not destroyed during extraction, as a result of which Fluid extracts are the carrier of a complete and intact
matrix of all the functional properties of the original plant material, and exhibit extremely high biological activity.

Fluid extracts are a 3 in 1 ingredient — they are carriers of taste, smell, and benefits at the same time. It is pos-
sible to use these qualities in the final product both together and separately.

Although the CO, extraction process may be more expensive due to high equipment and technology costs,
savings in raw materials and shelf life offset these costs.

Fluid extracts can be used in various industries, such as cosmetics, pharmaceuticals, food industry, aroma
production and many others. Products based on fluid extracts can be offered as ready-made ingredients for
the production of final products or as raw materials for further processing.

Thus, the use of fluid extracts as a B2B product for food production provides an opportunity to create high-
quality, tasty, innovative and nutritious products that help attract new customers and satisfy the needs of the ex-
isting audience.

Functionality: fluid extracts can be used to develop functional products with improved nutritional properties,
as well as to create products with added value.

Product customization: fluid extracts can be customized according to the customer’s requirements, which allows
you to create unique product recipes taking into account the specifics of the business and the needs of customers.

Product quality: fluid extracts have a purer and richer taste and aroma than ordinary spices, which allows you
to get a brighter and richer taste in food.

Product examples



Safety: the process of extracting CO, allows you to preserve all the useful properties and vitamins in spices,
while excluding the risk of contamination of the product with chemical substances.

Durability: fluid extracts have a longer shelf life than ordinary spices due to the absence of harmful microor-
ganisms.

The advantages of the product are the increased content of BAS compared to alcohol and water extractsto

Minimal input into the product to ensure the target characteristics. Development of individual protocols for
each raw material (possible extraction on request) and help in scaling production.

Effectiveness of use: because of the more saturated taste and aroma, fluid extracts require less quantity to
achieve the desired effect, which allows you to save on costs.

Increasing competitiveness: the use of innovative technologies, such as extraction of CO,, allows diversifying
the product range and attracting new consumers.

Cost of production: although the process of extracting CO, may be more expensive, due to the high costs
of equipment and technology, the economy of raw materials and shelf life may compensate for these costs.

Expansion of production of functional purpose, nutritional supplements and other products due to the devel-
opment of new products based on CO, extracts.

Improvement of technological characteristics, lower cost of sewing products due to replacement of standard
components with CO, extracts.

Research or development (technological) work has been completed.
A prototype was released.

Patent in work, patent application not yet submitted.

Enterprises of food, chemical (beauty industry), healthcare industries.

Aleksandr Markov, Head of the Laboratory of Supercritical Fluid Extraction, PhD.
E-mail: asm041@yandex.ru

Larisa Ryabokoneva, Junior Researcher.
Phone number: (+7 913) 023 00 34.
E-mail: lara.ryabokoneva22@mail.ru



AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

XX. REPUBLICAN UNITARY ENTERPRISE
“YRESEARCH AND PRACTICAL CENTER
OF THE NAS OF BELARUS FOR ARABLE FARMING”

32.VARIETIES OF NARROW-LEAVED LUPINE DIMYAN AND ISKANDER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The Iskander and Dimyan varieties are bred by the method of individual selection of plants from hybrid com-
bination offsprings.

The Iskander belongs to the var. albidus variety. It has an average growth and development rate, it is medium
ripening. It has high uniformity and stability. Distinctive approbation traits: cotyledons are green, leaves and
stems are green, flowers are white, seeds are white. The pods are pink before ripening, the inner epidermis of
the ripened pod is orange. In the competitive variety testing, it was characterized by the following indicators:
plant height is 50-65 cm (average — 63 cm), the 1000-grain weigh is 180-185 g, vegetation period is 97 days.

The Dimyan variety is medium-ripening. It has an average growth and development rate. It belongs to the var.
albidus variety. Distinctive approbation traits: cotyledons are dark green, leaves and stems are dark green, flowers
are lilac, seeds are white. The pods are pink before ripening; the inner epidermis of the ripened pod is orange.
According to the results of the competitive variety testing, the variety had the following indicators: plant height
is 50-67 cm, the 1000-grain weight is 140 g, vegetation period is 97 days. On average, over 3 years (2018-2020),
the Dimyan variety exceeded the Myrtan variety by 11.1 c/ha. The potential yield of seeds is 6.4 t/ha. The protein

Photos of plants and seeds of varieties of narrow-leaved lupine
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AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

content in seeds is up to 36 %, alkaloids 0.03-0.04 %. In terms of dry matter yield, the Dimyan variety exceeded
the Myrtan variety by 11.8 c/ha. Both varieties are resistant to lodging, shedding, fusarium root rot, phomopsis,
tolerant to viral diseases (VHMF and VOM) and brown spot and anthracnose.

TECHNICAL ADVANTAGES

The created varieties of narrow-leaved lupin Dimyan and Iskander have improved characteristics: The yield
of seeds of the Iskander variety was on average 5.8 c/ha (18.2 %) higher than the control over the test years
(2018-2023), and that of the Dimyan variety was 6.1 ¢/ha (19.1 %) higher than the control. The protein content in the
seeds was 30.0-36.9 %, alkaloids 0.022-0.062 %. The average yield of protein with grain in varieties is 7.4-7.5 c/ha.
In terms of dry matter yield, the new varieties exceed the control variety Myrtan by 6.8-8.6 c/ha (13.3-16.4 %).
The main difference between the varieties is the 1000-grain weight. In the Iskander variety it is higher and reaches
is 181.1 g, in the Dimyan variety is 140.0 g.
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Dry matter yield of new varieties of narrow-leaved lupine Dimyan and Iskander
in competitive and state variety testing (2018—-2023)

EXPECTED RESULT OF APPLICATION

The results obtained are expected to be applied in breeding research institutions of the Republic of Belarus,
the Bank of Genetic Resources of the Republic of Belarus and the agro-industrial complex of the Republic
of Belarus.

CURRENT STAGE OF DEVELOPMENT
Varieties are being introduced into production. The sown area in 2025 is about 60.0 ha.

INFORMATION ON THE LEGAL PROTECTION
Patent No. 711 “Varieties of narrow-leaved Dimyan lupine’, registered on 10/30/2024.
Patent No. 713 “Varieties of narrow-leaved lupine Iskander’, registered on 10/30/2024.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Agricultural organizations of the Republic of Belarus.

CONTACT INFORMATION

Mikhail Kritsky, Head of the Department of Leguminous Crops, PhD (Agriculture), Associate Professor.
Phone number: (+375 44) 545 93 00
E-mail: zbk-izis@yandex.ru




33. METHODOLOGY FOR DETERMINING THE HORMONAL STATUS OF SPRING BARLEY
INORDER TO DEVELOP RECOMMENDATIONS FOR THE USE OF PLANT GROWTH
REGULATORS

A universal method for analyzing gibberellins, cytokinins, and auxins in plants is developed, and the dynamics
of the phytohormonal balance of cereals in ontogenesis is studied. Due to the conducted research it’s established:

—theyield of crop varieties is determined not by the total content of IAA and GB in plants, but by the dynamics
of their total content during the elongation period of the crop;

- the content of gibberellins (gibberellic acid) in spring barley during the vegetation period is higher than the
content of auxins (3-indoleacetic acid);

- ratio of GB and IAA in the most yielding varieties is within 56% to 44%. In case of the increase of GB propor-
tion, the potential yield of barley decreases;

- the use of active ingredients that have a regulatory effect on the crop on different varieties can have an op-
posite effect on the content of some hormones.

The use of the growth regulators “Moddus, SC” and “Messidor, EC” significantly reduces the content of GK3
in barley of the Mustang variety by 68.1 and 15.6 %, respectively. With the use of the “Moddus, SC” the content
of 3-IAA decreases by 41.6 %, while with the “Messidor, EC" it doesn’t change significantly.

In the barley variety Raider,"Moddus, SC”and “Messidor, EC” have a stimulating effect on the synthesis of auxin,
the content of which increases by 98.9 and 38.2 %, respectively. The content of GK3 increases by 36.9 % with
the use of the growth regulator “Messidor, EC". Deviations in the content of hormones in barley of the Adamant
variety after treatment with the growth regulators is insignificant, while with the use of the retardant “Moddus,
SC’ a stable tendency towards the reduction in the amount of hormones is observed. The stable regulatory char-
acteristic of the“Moddus, SC” preparation is maintained for twelve days on all barley varieties: the total hormone
content is lower in comparison with the control by 24.1 % for the Mustang variety, by 27.1 % for the Raider and
by 48.6 % for the Adamant.

Spring barley varieties, under other equal cultivation conditions, form reliably different yields: from 81.5 to
44.8 c/hafor the Adamant variety of hulless barley. This may be due to both the different levels of hormonal state
of the varieties and the different distribution of hormones across the growth and development stages of the crop.

The method for identifying phytohormones (cytokinins, auxins, gibberellins) in plant samples of cereals is de-
veloped. The techniques for fixing plant material are established, a common analysis protocol for each hormone is
developed, detection wave lengths and chromatography modes (gradient and composition of the mobile phase)
are selected, and the method for sequential analysis from one plant sample is developed, including extraction,
sample concentration, and separation into target components by reversed-phase chromatography.

The obtained findings are used for developing of the recommendations on the use of morphoregulators and
plant growth stimulants in crop cultivation technologies and for developing the methods for using tests for
hormonal activity when selecting productive tillering sources in the breeding process.

Development is introduced into production.

No.



O
NN

A
Y
/
/
/
/
/

S

NN
/A

!
\
\
\
\

(Ll
(Lol

AGRO-INDUSTRIAL AND FOOD TECHNOLOGIES

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Agricultural organizations of the Republic of Belarus.

CONTACT INFORMATION

Inna Brui, Lead Researcher, DSc (Agriculture).
Phone number: (+375 29) 153 47 57
E-mail: brui@list.ru

Vladimir Kholodinsky, Head of the Laboratory of Growth Regulation and Plant Development, PhD
(Agriculture).

Phone number: (+375 29) 361 38 48

E-mail: vholodinskij@mail.ru
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