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THE STATE OF THE HOP INDUSTRY IN UKRAINE AND THE POSSIBILITY
OF INCREASING ITS EFFECTIVENESS IN MODERN CONDITION
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The analysis of the state of the hop industry in Ukraine, the USA, China and the EU countries has been
carried out. The reasons for the decline of the industry in Ukraine in the last three decades have been
determined. Among them noted: the scientific unreasonableness of the dispersal of hop plantations and
integrated valuable assets of hops; the change of ownership through the sale of breweries to foreign
companies, which led to the separation of the industry from domestic producers of hop products; taking a
monopoly position on the market by the owners of large breweries and using for the production of beer mainly
imported raw materials.

It is noted that now in Ukraine hops are grown only in four oblasts - Zhytomyr, Rivne, Lviv and
Khmelnytsky. Zhytomyr Oblast occupies the leading place in the housing estate - almost 74% of the total area.
During 2008-2017, the number of existing farms in the country declined from 59 to 19.

Proposed concrete measures for the integration of producers, processors and consumers of hop
products in order to further revitalize the hop industry in Ukraine.

Researches have been carried out on the possibility of using hops in the line of granulation of hop cones
on the basis of the modernized granulator OGM-1. It was established that the use of granulation line on the
basis of granulator OGM-1.5 with a ring matrix in the thickness of 30 mm and radial holes in 6 mm,
replacement of usual metal parts, which moves crushed hop of honey, on the parts made of stainless steel, as
well as the installation of a special regulator the rotation of the electric motor makes it possible to make
granules of cones of hops, which according to the quality indicators are almost similar to granules made with
the help of the Czech granulation line MGL 400CH.The reported quality indices of the cone of honey of the
grade Clone 18. The cones produced on the processing of the various grades of granulators
granulescorresponded to the passport data of the variety from which they were produced

Key words: hops, hop industry, hop pellets, FG «Elita - Hops», Belhmelagro Ltd., granulator
OGM-1,5, drying technology, drying air temperature, brewing companies.
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E®EKTUBHOCTI Y CYUACHHUX YMOBAX
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Ilposedenuii ananiz cmany eanysi xmenspcmesa 8 Yrpaini, CLIIA, Kumai ma 6 kpainax €C. Bcmanoeneni
npuduHy 3aHenady eanysi 8 Yxpaini 6 ocmanni mpu Oecamupiyua. Ceped HUX BIO3HAYEHO: HAYKOBY
HEOOIPYHMOBAHICMb — PO3NAIOBAHHA — XMeENesux  WIAHmayil ma  KOMHIJIEKCHO20  YIHHO20 — MAlHA
XMeNe2ocnooapcme; 3MiHy opm GLACHOCTIE WASXOM NPOOAXCT NUBOBAPHUX 3060016 THOZEMHUM KOMNAHISIM,
wo npuzeena 00 GiOpu8y 2any3i 6i0 GIMUUHAHUX GUPOOHUKIE NPOOYKYIL XMeio; 3aUHAMMS MOHONOIbHO20
CMAHOBUWA HA PUHKY GIACHUKAMU BEIUKUX NUBOBAPHUX NIONPUEMCME | GUKOPUCMAHHA O 6UPOOHUYMEA
nuU8a NepesatiCHo IMNOPMHOI CUPOBUHU.

3asnaueno, wo Humi Xxmino 8 Yxpaini supowyroms auuie 8 4omupbox oonacmsax — KumomupcoKill,
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Pignencoxiti, Jlvsiecokii ma XwmeavHuybkil. Y cmpykmypi xmeneHacaodceHvb npogione Mmicye 3aumae
Kumomupcvka obracme — matidce 74 % 3acanvrux niow. Bnpooosoc 2008—2017 pp. xinvxicme Oiouux
eocnodapcmas y kpaini ckopomuiacsa iz 59 oo 19.

3anpononosani KOHKpemHi 3ax00u Wooo IHMeSPy8aHHs SUPOOHUKIE, NePepOOHUKIE MA CHONCUBAYIE
XMeNenpoOYKYii 3 MEmMo NOOAILUIOZO BIOPOONCEHHS 2ALY3L XMEAAPCMEA 8 YKPAiHI.

Ilposedeni  Oocnidoicenss w000  MOJICIUBOCHIT  BUKOPUCAHHA — XMeNe20Cno0apCcmeamy  JiiHii
SPAHYII0BAHHA WUWOK XMello Ha 0a3i modeprizoeanozo  epanynamopa OI'M-1,5. Bcmanosneno, wo
BUKOPUCTNANHSA TIHIT epanymoeants na 06asi epanyismopa OI' M-1,5 i3 kinbyegoro mampuyero moswunor 30
MM I padianbHumMu omeopamu 6 6 MM, 3AMIHOK 38UYAUHUX Memanegux demanell, NO AKIll PyXaemvcs
noopibnena maca xmeno, Ha Oemaui i3 HepICcAsiloyoi cmaii, a MaKoiC 6CMAHOGIEHH CHeYiaIbHO2O0
pezynsimopa 06epmia eneKmpoOsUSYHa 0A€ MONCIUBICINL GUSOMOGIAMU SPAHYAU WUWIOK XMento, SAKi 3a
NOKA3HUKAMU SAKOCMI Matdice AHANOSTUHI SPpanyIam, Wo GUSOMOGISIOMbCA 3d OONOMO20I0 4ecbKoi JNiHii
epanymrosanus MGL 400CH. [looani noxkasnuku axocmi epanyn i3 wiuwiox xmeno copmy Known 18. Ompumani
y npoyeci nepepoOKU WUWOK HA PISHUX MAPKAX 2PAHyIsimopie Spanyiu 8ionogioanu nacnopmHum OaHum
copmy, 3 K020 6OHU OYIU SUPOOIIEHI.

Kniowuoei cnosa: xmino, xmenspcmeo, cpauyau wuuwiok xmeno, DI «Enima - Xminey, TOB
«benxmenvacpoy, epanynamop OI'M-1,5, mexnonocis 8ucyuly8auHs, memnepamypa CyWuibHo20 NOBIMps,
NUBOBAPHI KOMNAHIL.

BucsitienHio CTaHy CBITOBOTO Ta
BITYM3HSHOTO PUHKIB  XMENI0, JIOCIIKEHHIO
Cy4acHHX MpoOJIeM XMEeJIeBOI raly3i Ta IiABUILECHHIO
EeKOHOMIYHOI edekTuBHOCTI  ii (hyHKUIiIOHYBaHHS
MpHUCBSiYEHI  poOOTH  0araThOX  BITYH3HSIHHUX
HaykoBmiB: FO. O. I'ipenka, M. L. Jlsmenka, T. C.
Mymsp, A. B. Ilpouenxko, JI. B. IIpouenko, T. FO.
[Ipuitmauyk, T. M. Paromntok, P. I. Pyauka, 1O. 1.
CaBuenka, JI. A. Caincekoro, T. FO. CiTHiKOBOI Ta iH.

Hapazi HalOinbIIMM CBITOBHM BHPOOHHKOM
xmento € CIIA, sixi y 2017 poni BUPOCTHIM Maiixe
42,3 % BanoBoro 300py xmeinto. Hactka x YKpaiHu
Ha II100aTbHOMY PHHKY € KaTacTpoQidHO HUIBKOO —

Beryn

Cepen  pOCIUHHOTO PI3HOMAHITTS — XMiJIb
3aiiMae ocobmmBe Mictie. Ll yHiKanmbHa pociwHa,
3aBISKM MOXJIMBOCTI BHKOPUCTAHHS JIHOIMHOIO
MPaKTUYHO BCIX ii CKIANOBUX YaCTHH — UIWIIOK,
ctebedn, TUIOK, JUCTKIB, 3/laBHA MPUBEpTaia A0 cede
yBary.

[MuBoBapHe BUPOOHUIITBO MPAKTUYHO
HemMoxnuBe  Oe3  xmemo. Cama  mpupoza
«To/1apyBajnay CyCHUIBCTBY TOJOBHHH, a OTXE 1
HE3aMIHHUH  IHTPEHi€HT, SKUH pOOUTH MHBO
(OKHUBHM», 3 SICKPABO-COHSYHUM a00 IIOKOJAIHO-
IASHIEBUM BiaTiHKamu. IIMBO, B 3alIeKHOCTI BIJ

5 " 5 mume 0,5 %. Bceboro xmenspcTBOM Yy  CBITI
COPTOBHX — OCODJIMBOCTCH  XMCIIO,  HAOYBAE  sajvaerThes moman 30 kpaiH, mpoTe Ha I ATIpKY KpaiH
HENOBTOPHUX  ApOMATiB i BIAMIHHMX CMAKOBUX — _ yijenip (CILA (42,3 %), Hivewamma (36,5 %),
XapaKTePUCTHUK.

Kuraii (6,2), Yexis (6,0), [Tonbia (2,6 %) npunamae
90 % cBiToBOro BHUpOOHMITBA xMeimto Ta 93 %
CBITOBOT'O BUPOOHHMIITBA 0.~ KACIOT [2].

Y 2017 porui 1uI0IIa 1MijT XMEICHACAIKEHHIMHU
y cBiTi craHoBMIa 58739 ra, Banoswuii 36ip — 113902
T, o Ha 1442 ra i 2727 1 Oinblie MNOPIBHIHO 3
nokasHukamu 2008 poky i Ha 12451 ra Ta 31271 1
nopiBHAHO 3 2013 pokoM. YpokaliHICTh XMIJIbHHUKIB
3a JaHW Mepiof KoJauBanacs B Mexax 3 16,9 no 20,7
1/ra. HaitHmxk4doro BoHa O6yma B 2015 pomi (16,9 /ra),
a "aipuow — B 2011 poui (20,7 1/ra) (puc. 1).

B 2008, 2016 ta 2017 pokax maHui MOKa3HUK
nepedyBaB Ha piBHi 19,4-19,5 m/ra. 3 wmeromw
BIIPO/DKEHHST rajy3i XMeIsIpCcTBa 1 IiBUIICHHS

B ocTtaHHI pokHm MUHYJOTO CTOJNITTSI CBiTOBE
BUPOOHHUIITBO XMEJI0 Jocsrano 6mu3pko 150 tuc. T,
13 AKMX Ha J10J10 YKpainu npuxoauiocs 4,3 % [1]. B
PO3BHHYTMX KpaiHax €BpONM 1 HUHI XMEJSIPCTBO
BBXAETHCS OJHIEIO 13 TPUOYTKOBHX Traiy3ei
POCITMHHUIITBA. Ipore, (yHKIIOHYBaHHS
BITYM3HSHOI rany3i (axiBii OL[iHIOIOTH SIK KDUTHUYHE,
IO BUKJIMKA€ 3aHETIOKOEHICTh K HAYKOBILIB, TaK 1
MPaIiBHUKIB arpoNpOMHUCIIOBOTO KOMILIEKCY, & OTXKe
motpebye 11 BIOPOMKEHHS Ta  IiJBUIICHHS
KOHKYPEHTOCIIPOMOXKHOCTI B CYYaCHHX PHHKOBHX
YMOBax.

[MuTaHHS PO3BUTKY rairy3i XMEJISPCTBA Y MOJI

30py Oaratbox BYeHHX. Tak y HayKOBUX mparsx P.
C. bacyna, B. . 'epacumuyka, A. A. I'ogoBanoro, 1.
C. €xoBa, B. B.3inoBuyka, M. I'. KoBtyHa, M. 1O.
Koctpui, L. IT. Kyposcskoro, I. . Peiitmana, A. C.
[[TaGpaHCHKOTO BiTOOpaXkeHi CUCTEMHI JTOCITIPKSHHS
PO3BHTKY Taly3li W EKOHOMIYHOI €(eKTUBHOCTI
BHPOOHHIITBA XMEJTIO.

e(eKTHBHOCTI ramysei BHHOTPa/IapCcTBa i
CaQ/IiBHHIITBA B YKpAiHi, 3a iHIIATUBU KOJIUIITHHOTO
Minictpa  Arpapuoi nomituku Ykpaimm C. M.
Pmwxyxka, B 1999 pomi 6yna npuiiasrta [locranosa KM
VYkpainu [3, 4], 3riIHO 3 KO HA PO3BUTOK Tay3i
XMEJSIPCTBa BiJ] pealtizalii muBa BiAIKOJOBYBajacs
meBHa yactka xomris (1-1,5 %).
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Puc. 1. Ilnowi Hacaa:KeHb Ta BUPOOHUIITBO XMeJII0 y cBiTi, 2000 — 2017 pp.

B 2005 pomi 3a3nadena I[locranoBa BrpaTmia
yrHHICTh 1 KM VYkpainm B 2005 poui 3aTBepaus
HOBUU «Topsnox BUKOPUCTaHHS KOIIITIB,
nepend0adyeHuX |y JIepKaBHOMY OODKETI st
PO3BUTKY  BHHOTPaJapcTBa,  CAMIBHHUITBA 1
XMeJsIpeTBay [5]. AJle, HE3BXKAIOUM HA TIOJANIBIILY

1 a0

(hiHAaHCOBY MIATPUMKY JIEPIKABH, BITHOBICHHS TaTy3i
XMCIIAPCTBA 3):[iﬁCHIO€TLC$I HU3BKHUMHU TEMIIaMHU.

B naykoBili mpari  [2] Big3HaveHO, IO 3a
octaHHi 27 pokiB B YKpaiHi IUIOIII BUPOIIYBaHHS
xMento 3Hu3uncd 3 7,4 tuc. ra'y 1990 p. oo 0,4 tuc.
ra—y 2017 p., To6t0 y 18,5 pasa (puc. 2).
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Puc. 2. BupoOHMIITBO XMeJIIO B YCiX KaTeropifax rocnoaapcTs Ykpainu, 2008 — 2017 pp.

I3 158 rociomapctB  Ykpainu, ki 3aiimanucs
BUpOIIyBaHHSIM xMento B 1990-2000 pokax, HuUHI
MiATBEPIUIM  cBOE€ icHyBaHHi 19. Bmpomosxk
20082017 pp. KIIBbKICTh JiI0YUX TOCHOJApCTB
ckopotmiacs B 3,1 pa3a. 3araspHa IUIOmIA
XMUIBHUKIB CTaHOBUTH 395,4 ra. Y cTpyKTypi XMmele
Haca/[DKeHb HpOBinHE Micue 3aiimae JKutomupcbka
o0J1acTb maibke 74 9% 3araabHHX ILIOIIL.
[Mounnatoun 3 2012 p. xMisb B YKpaiHi BUPOIIYIOTh
JUIIe B YOTHPHOX obOnactax — JKHTOMUPCHKIH,
PiBHeHchKi, JIbBiBCHKIM Ta XMeNbHUIBKINH [6, 7].
Camkanii 1iel KyIbTypd BHPOLIYIOTH TaKOX 1 Y
Binnunpkiit obmacti. ['ocogapcTBaMu KpaiHud y
2017 poui Oymo 3i0pano 573,4 T xmemo i3
yposkaiiHicTio KynpTypu 14,5 1/ra.

BiTunsHsaHe XMEISIPCTBO BTPATHIIO TIO3MIIIi,

31

HE3BaKAIOUM HaBiTh Ha BiIMIYEHY CBITOM BHCOKY
SKICTh YKPalHCHKOTO XMEJI0 — BITUM3HSHI XMeJspi

BizioMi BHPOIIYBaHHSAM HAWTIPUMXJIUBIIITIX
apOMaTHYHUX COPTIB.
Haii0inpmi BUpPOOHMKM XMemO y  CBITI

BiJIIrpalOTh OCHOBHY pOJIb y (OPMYBaHHI IiHU Ha
XMEJIETIPOAYKIiI0, sKa (OPMYETbCS 3a PI3HUMH
MOKa3HUKAaMH, cepel SKUX BapTO BHUIUIMTH: THI
CHPOBHHH (apoMaTH4Ha YH TipKa), BMICT O-KHCJIOT,
0cOOJIMBHI COPT Ta HU3KY IHIIMX YMHHUKIB. Tak, B
POKH BiluyTHOTO Ae(DiIUTY XMEI0, HOro pHHKOBa
IiHa JICIO MiIBUIIYBajacs, 1 HaBIaKu, B POKH, KOJIU
CIIOCTEpIraBcs HAIUIIOK TOBAPHUX 3amaciB, IliHA Ha
HBOTO 3HIKYyBaJacs.

OO6csirn  eKCTIOPTY-IMIIOPTY  XMEJICHPOLYKIIii
3HAYHOIO MIpOI0 3allekaTh BIl CHTYyaIii, II0
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CKJIaJia€ThCsl y MUBHIM 1HAYCTPil Ta HA PHHKY XMEII0
B YKpaiHi ¥ IHIIMX JAep)KaBaX, OCOOJMBO THX, ILO
MaloTh PO3BHHEHY raiy3b NHBOBapiHHA. He meHm
BaroMuM (PaKTOpOM BIUIMBY € MOTOAHI YMOBH, HpO
IO CBITYHTH MiJABUINCHHS TOMUTY HAa THBO IiJ] Yac
NOCYIUIMBUX POKIB 3 BHCOKOIO TEMIIEPaTypolo
MOBITpsA. MOHITOPUHT  IIHOBOI  CHTyamii Ha
30BHIIIHBOMY Ta BHYTPIIIHBOMY PHHKax IIOKa3aB,
IO yKpaiHChKi ToBapoBupoOHuKH y 2017 poui onHy
TOHHY  XMEJECHPOBMHM IIpOJABalli 3a 7 THC.
JonapiB, a KyIoyBald 3a KOPIOHOM YKpaiHCBHKi
BUpoOHMKK nuBa 1o 10,5 tuc. mon. Takum yuHOM,
cepeqHs IiHa YKpPAiHCBKOTO XMEJI0 1 TPOIYKTiB
Horo mepepoOKH Ha CBITOBOMY PWHKY BIiJCTa€ Bil
LiHM IMIIOPTOBaHUX Y KpaiHOO aHaJIOTiB Maibke y 1,5
pasa [2].

B cTpyKTypi €KCIOPTHO-IMITOPTHUX OTIepartiit
YkpaiHM TOpProBeJbHE CalbJ0 MAa€ BiJl'EMHE
3HauYeHHs. YKpaiHow Oyiio ekcropToBaHo 127 T
xMmenenpoaykmii Baprictio  887,0 TmC. gomapis.
OcHoBHMMHM iMmmopTepamu Oynmu —  binopycs,
Mounnosa, Pocist. BupoOHukamu nuBa Ykpainu 0yio
npunbano 336 T xMenecHupoBUHU BapTicTio 3577,0
Trc. monapiB. [locTauanbHUKH MPOIYKINI CHPOBUHU
— Himeuunna, CIIIA ta CioBeHisi.

KonumHiii 1OCBi yKpaTHCBKUX T'OCIIONAPCTB-
BUPOOHUKIB XMEJIO CBiTYHTh, MO0 MPOAYKIIiS
XMeJIIpCTBa OyJia JKEepeoM 3HaYyHUX (PiIHAHCOBUX
HaJXO/KeHb. 3avimaroun e 1,1-1,5 % piwm,
TPOIIOBI HAIXO/UKEHHS BiJl BUPOIYBAaHHS XMEIIO B
CTPYKTYpl POCIMHHHIIBKOI MPOAYKIIl TOCHOAapCTB
cknananu 50 %, a y cnemianizoBanux — nmoxaa 90 %
[8, 9].

Hunimas miopiuHa opieHTOBHa moTpeba B
XMeJi  YKpalHChKUX  TNHBOBAPHHX  KOMIIAHIH
cranoBuTh noHaa 5000 ToHH. B rpomoBomy BUMIpi
Takui 00CSAT OIUHIOETHCSA OuIbII, HDK B 1250 mMaH
rpuBeHb. [yis BUpOOHMIITBA TMHBa B YKpaiHi HUHI
BUKOPUCTOBYETHCS MEepeBaXHO  IMIOPTHA
XMenecupoBuHa [2, 7].

Marepiaau Ta MeTOoAH

MeToro JoCiiKEeHb € OI[lHKa HUHINIHHOI'O
CTaHy Tally3l XMeJsipcTBa B YKpaiHi, BU3HAUCHHS
NpUYMH 11 3aHenany, po3poOKa KOHKPETHHX 3aXOJiB
moao 1i  BIAHOBJEHHA ¥  crabumsamii s
BHPOOHHUITBA KOHKYPEHTOCIIPOMOXXHOI Ta SAKICHOT
MPOJIYKIIiT, TOCITIIKEHHS MOXKIIUBOCTI BUKOPHCTAHHS
JmiHI  TpaHyNIOBaHHS WIMIIOK XMeMo Ha 0asi
rpanynsitopa OI'M-1,5.

AHaIITHYHI  JOCHIDKEHHS TPOBOAWIMCS B
2018-2019 pp. B arecroBaHiii naboparopii Bifmiry
Oioximii xmemo 1 muBa Ta OioTexHosorii IHCTUTYTY
cimbebkoro rocmomapctBa Ilomicess HamionanmsHOT
akamemii arpapHMX HayK YKpaiHd, BHPOOHHYUX

yMoBax rpaHymtoBanHs xmento B OI' «Emita-xminb»
BepanuiBcbkoro paitony JKuromupcbkoi o6iacTi
Ykpainun Ta TOB «benmxmenbarpoy» ManopuTCEKOTO
paiiony bpectcrkoi obnacti PecryOniku binopycs.

B poOoti BuKOpUCTOBYBaimCs TabopaTropHi
JIOCHTI/DKEHHS — cydacHi (i3WKo-XiMiuHI MeTomn
BU3HAYCHHS SIKICHUX TOKA3HUKIB XMENIO Ta IpaHyd,
CrewiajbHi Ta 3aralbHONPUHHATI B XMENSPCHKIii
ragy3i 3rifHO 3 YHMHHUMH CTaHAapTamMH Ta
MaTeMaTHKO-CTaTHCTUIHI - MoHOTpadivyHuH,
AHAJIOTIi Ta MOPIBHAHHS, EKOHOMIKO-CTATUCTUYHUH 3
BUKOPHCTaHHSIM ~JHMCIEPCIHHOTO 1  KOpemnsuiiHO-
perpeciiHOro aHaiizy AJisl OIHKH JTOCTOBIPHOCTI Ta
0OTPyHTOBaHOCTI OTPUMaHUX pe3yibTaTiB
npociimkens [10].

JocHimKyBanu sSIKICHI TOKa3HUKY TPaHyJT XMEITO
Tt 90, BUTOTOBJIEH] 3 XMENECHPOBUHN BITUM3HSHOTO
copry Kion 18 ypoxato 2018 poky. Bindip 3paskiB
TpaHysl XMENI0  MPOBOAWIMA 3TiTHO 3 YWHHUM
craggaptom [11]. Maca cepemupoi mpodH IS
ineHTUdiKarii Ta OIOXIMIYHMX JOCIIKEHb CKJajiaia
HE MEeHIIE 1 KT TpaHyJl XMEeo.

OpraHonenTu4Hi MOKa3HUKHA TPaHyd XMeEJIIo,
KUTBKICTh  alb(a-KUCIOT —  KOHIYKTOMETPHIHHUN
MOKa3HUK TIPKOTH, BWU3HAYaNW B3TiTHO 3 UYUHHUM
crargapToM [11]. Bumict i cknan anba-i 6era-Kucnor
1 KCaHTOTyMOJIy —  METOJIOM BHCOKOE()EKTHBHOI
pianHHOT xpomarorpadii [12, 13].
XpomarorpadyBaHHsl 3IIIHCHIOBAIN 32 JOIMOMOTOO
piaunHoro xpomarorpada Ultimate 3000 3 YO
JIETEKTOPOM 3a TeMIiepaTypu 35 °C.
BukopuctoByBanu kosoHky po3mipom 100 x 2,1 Mwm,
mo Oyna 3amoBHeHa copOenToM Pinacle /IB C18 3
MK. B skocti pyxomoi (asu BHKOPHCTOBYBaJIH
PO3UMH METaHOJy, BOIM Ta AleTOHITPIIY YV
cuiBBigHomenui  38:24:38.  Jlnsg  KiUIbKICHOTO
BHU3HAYEHHS  KOMIIOHEHTIB  TIPKHX  PEYOBUH
BUKOPUCTOBYBJIM MIDKHAPOJHUHA €TallOH-CTaHAapT
ICE-3. Kinbkicts edipHoi omii — 32 MeToAOM
lnzoepra [12, 13]. SxicHmii cknan edipnHoi odmii
BU3HAYAIIH METOJIOM KaIiJsipHOi ra3oBoi
xpomatorpadii Ha 50-60 M KaniSIpHUX KBapIIOBUX
KoyoHkax Ha xpomarorpadi "Kpucram 2000 M".
OOpoOka  pesynbTaTiB  XpomartorpadyBaHHsS —Ta
yIIpaBiIiHHSI poOoTOI0 Xpomarorpada 3iHCHIOBAIACS
3a JIOTIOMOT'OF0 KOMIT'FOTEPHOT TEXHIKH.

MeTo10JIOTTYHO Ta iH(opMaIliHOO
OCHOBaMH  JIOCHIDKCHHS €  HayKoOBiI  mparli
BITYM3HSHUX Ta 3apyOiXKHHUX JIOCIIIHUKIB, MaTepiau
NepioINYHUX BUIAHb, INternet-pecypeu it aHamiTHHI
MaTepianu moA0 (YHKLIIOHYBaHHS XMENSPCTBA B
YkpaiHi.
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Pe3yabTaTu A0caigKeHb Ta 00rOBOPEHHSA

Po3rnstHeMo OCHOBHI NPUYMHM, IO HIPU3BEIH
JI0 3aHENaly BUPOOHUIITBA XMEIIIO B HAIlil KpaiHi.
[Ipo HUX ¢parMeHTapHO BiAMiYajocs B JiTEpaTypi,
3aco0ax MacoBoi iH(opmMarlii Ta B iHTepHET-MEPEKi.

3BeICHHS 10 MIHIMyMY IUIOII TOCAIKH ITi€l
LiHHOT KYJABTYpH B YKpaiHi, a 0TKe i Mi3epHi 00csaru
i BHpPOOHWITBA, BUKIWKAHI 00’ €EKTUBHUMHA
OpUYMHAMM, a TakoX HeO@KaHHSIM  IIEBHUX
Jep)KaBHUX OpTaHiB  MiATPUMYBaTH 1 PO3BUBATH
BKpail Ba)JIMBY A HAapOJHOTO TOCMOJAapCTBa
XMEIIPChKY Taly3b. Bigomo, mo mpobiema B
XMEJSIpCTBI ~ moyanacst — Ticls  TOpe3BICHOTO
VYkazy Ilpesunenta konumaboro CPCP Muxaiina
l'opbagwoBa 1o ©Gopotebi 3 T AHCTBOM 1
AJIKOTOJII3MOM, B pe3yJIbTaTi 4oro B KpaiHi MacoBO
3HUIIYBAJIUCS BUHOTPAAHUKH [14].

BapTo Big3HAUMTH 1 HEJAICKOTJISAAHY, a OTXKE
naryOHy TONIITHKY HAIIol JepXaBH, SKa CIIPHsIa
pO3MAalOBaHHIO  KOMIUIEKCHOTO — ILIHHOTO  MaiiHa
TOCHOAAPCTB, IO CIeliaTi3yBanucs Ha BUPOOHUIITBI
xmemo. KolekTuBHI TocmogapcTBa i TocnogapcTBa
pi3HEX (popM BIACHOCTI, BKIIAIAF0UN KOIITH B MaifHO
1 IUIaHTaIlii XMEN0, CTBOPIOBAIM  CHEMIaIbHI
KOMIIJICKCH, OKYITHICTb SIKHX MOXJIMBA Yepe3 POKH i
JECSATHIIITTS, PEealli30oBYyIOUM KIHIIEBY TPOIYKILIIO.
3miHa (hopM BJIACHOCTI MUISIXOM PO MMB3aBO/IIB
IHO3€MHHMM KOMIIAHIsSIM TIpU3BEJia JIO IOBHOI'O
BI[pMBY Taly3i BiJ BITYU3HSIHUX BUPOOHHKIB
npoaykiii xmento. bynn mopymeni 3B’3ku Mixk i
TOBapOBUPOOHUKAMU i (dbapManeBTHIHUMU
KOMIaHiIMH. Mayio Micue 3ropTraHHs NpOrpamu
IIOJI0  BIiANIKOAYBaHHS TPOIIOBHX peEcypciB i3
JIepKaBHOTO OIOJDKETY, 10 OyJIM 3akjajieHi B 300pi
Ha 1uBHMH akmm3. Kpim  Toro, moOCTiiHO
MiTHIMAIOTBCSI  aKIM3W HA KIiHIEBY MPOIYKIIO —
MMBO, 110 MPHU3BEJIO JIO 3MEHIIEHHS 00CSriB Horo
Npojiaxy, a OTXKe 1 moTpedu B MPOAYKIi, SKY
BUPOOJISIIOTH XMeJsApi. 3HauyHa YacTHHA NPHOYTKY,
OTPUMAHOIO  IHO3EMHMMH  KOMIIAHIIMH  Bif
BUPOOHUIITBA MMBHOI MPOAYKIIii, BABO3UTHCS 32 MEXKI1
HAIIIOi KpaiHU 1, TAKUM YWHOM, He iJIe Ha BiJIHOBJICHHS
raiysi XMeJsIpCcTBa.

3HayHa YacTKa BUPOIICHOTO XMEJIO B KpaiHi
Ha BHYTPIITHHOMY PHHKY € Maii>Ke HeIOCTYITHOO JIJIsI
YKpaiHCBKUX BHUPOOHHKIB BHACHIJOK 3IiHCHEHHS
Y3rO/DKEHHX aHTUKOHKYPEHTHUX [l BIIACHHKIB
BEJIMKUX THBOBApHUX MiAMPHEMCTB, SIKi 3aliMalOTh

MOHOIIOJIEHE CTaHOBHIIIE Ha pUHKY i
BUKOPDHCTOBYKOTh, B  OCHOBHOMY,  IMIOPTHY
CHUPOBHHY. Bracmimok IHOTO, cy0’exTn

TOCHOAAPIOBaHHSA, SIKi 3aMarOTbCsl BUPOLIYBaHHIM
XMeJIo B YKpaiHi, Maibke YCyHYTi 3 BHYTPILIHBOTO
pUHKY Woro peanmizamii. IlpuumHOIO 1HOTO €
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3aIliKaBJICHICTh TUBOBAPHUX KOMIIAHIHM, MiIOYMX Ha
TepuTopii YKpaiHu B IMOCTa4YaHHI 3a YKIIAJICHUMU
KOHTPAaKTaMH XMEJIETIPOIYKTIB caMe 1HO3eMHOTO
BUPOOHHUITBA, SKI BUTOTOBIISIIOTH 13 COPTIB XMEJIO 3
HEBHUCOKMUMH THMBOBApHUMHU IOKa3HHUKaMHu. JleBoBa
YacTKa  CHPOBHHH, IO  BHKOPHUCTOBYETHCSA
BITYM3HIHUMH ITHBOBapaMHU, IMIIOPTYETHCH,
BIJIMOBITHO, CBITOBAa KOH FOHKTYpa XMEJII0 Ma€ CBil
HETaTUBHUM BIUIMB HA BHYTPIIIHIA PUHOK YKpaiHH
[15].

[TocusieHHs KOHKYpEHIIi Ha BHYTPIITHHOMY

PUHKY  3yMOBIIIOE€ HEOOXiJHICTH  3abe3medeHHs
KOHKYPEHTHHX nepesar XMEJICTIPOAYKITii
BITYH3HSHUX TOBapOBUPOOHUKIB HaJl

[MOCTaYaJIbHUKAMU IMIIOPTY.

[HHOBAIITHII PO3BUTOK Tally3l XMeEIsIpPCTBa
[MOBUHEH OyTH CHPSIMOBaHUI Ha CIiBPOOITHUIITBO
MDK BCiMa y4YaCHMKaMHM 1HCTUTYLIHHOI 0asw,
BUKJIMKAHWUH PO3yMIHHSIM BaXKIIMBOI POJI Tramysi,
HEOOXIHICTIO CUCTEMHOI'0 BIOCKOHAIECHHS BEICHHS
XMeJIApCTBA B YKpaiHi i 3a0e3ledeHHs
JOBIOCTPOKOBUX 1HTEpECiB nepaBH. [HCTHTYILiHE
3a0e3redyeHds MisTBHOCTI B Taly3l XMeJspcTBa
[IOBUHHO TepeAdavyaTd TOAalbIlle IHTErpyBaHHS
BUPOOHUKIB,  TMEpPEpOOHMKIB  Ta  CIIOKHWBAdiB
XMEJIETIPOAYKIil, MOCHJIEHHS BHECKY XMEJSPCHKOI
ranysi YKpaiHu B IOKpaIleHHI eKOHOMIYHOT CUTYyaii
B perioHax Ta KpaiHi B miomy [2].

BiHOBIICHHS IePKaBOIO MONITUKY MATPUMKH
BUPOOHUKIB XMEIT0, IUIIXOM 3aIpOBaKEHHS 300py
Ha PO3BUTOK xMmensipcTBa (y po3mipi 1-1,5 % Bix
BapTOCTI peasizalii NuBa), NPaKTHUKH 3BUILHEHHS Bijl
OIoAaTKyBaHHs BBi3HUM MuUTOM Ta I1JIB omeparriii 3
IMIIOPTY BUCOKOTEXHOJIOTIYHOTO CIIEIiaTi30BaHOTO
XMEJIAPCHKOr0 OO0JIaJiHAHHSA Ta IHIIMX 3aco0iB,
3allpOB/KCHHSI  SIKAX CIPUSATHME MOKPAIIECHHIO

(hinaHCYBaHHS HAyKOBO-IOCIT THIX YCTaHOB,
HaJIaroJKCHHIO  CIIBIpAIli Ha B3a€MOBHIIIHHX
yMOBaxX 3 BHUIIUMH HaBYAIBHUMH 3aKIaJIaMH

arpapHoro npo¢ingro, nmpuaOaHHIO CIeliaii30BaHOi
TEXHIKM Ta 00JaJHaHHS 1HHOBALIMHOTO XapakTepy,

3aKNIQIaHHI0  HOBHX  XMeEJIeHaca/DKeHb,  TOOTO
30IBLICHHIO  IUIOMII  HACa/pKeHb  KYJIbTYpH,
MiJBUIICHHIO i1  BPOXAWHOCTI,  PO3IIUPEHHIO

TOBApHOTO aCOPTUMEHTY XMeJspiB [16].

B JKutoMupchkiii 00sacTi OJNM3BKO JecsTKa
rOCHOAAPCTB MAlOTh XMEJSIPCBKUI HampsM, sKi
posramoBani B JKutomupcekomy, UyJaHiBCEKOMY,
Bepnuuiscbkomy, I[lynuncbkomy, UepHSIXiBCbKOMY
ta OneBcbkoMy paifoHax. B 2003 poui Ha
MapUTETHUX 3acafaX HIMEUbKUM MiANPUEMCTBOM
«Cumon X. Ilraitnep, Xomda, I'moX» i HBIJ
«Iadopm-Arpo-Cepsicy 3aCHOBaHE TOB
«XommraiiHep  YKpaiHa» 3 BHPOUIYBaHHA Ta
mepepoOku  xmemro. Kowmmamiss  Bupomrye Ta
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nepepo0isie 6ins 50 % 3araabHOI KITBKOCTI XMEITIO B
VYkpaiHi, TOCTIHHO TOCTaBIsIE XMEIEMPOIYKTH SIK
BEJIMKAM KOPIOpAIlisiM, Tak 1 A MaJOTOTYXHHUX
npuUBaTHUX OpoBapeHsb 3a Mexi kpainu. Y c. Kapmismi
UynniBcekoro padiony  JKutomupcekoi oOmacTi
KoMImraHis Mae moHan &80 ra podoYnx XMITBHHKIB.
3arasipHa IUI0ILA [T0JIIB KOMITaHil B 001acTi — Oijbie
200 ra. O6csru BupoOHHUNTBa — 350 TOHH XMEITIO Ha
pik. XMminp TyT He IMIIE BHUPOIIYIOTH, aje W
nepepoOIsfoTh y rparynu tam 90.

depmepcbke rocmonapctBo  «Emita-XwMinby,
mo B bepauuiBcekoMy paifoni KuTomMHupcbKoi
o0yacTi, TeX CHemialli3yeTbcs Ha BUPOIIyBaHHI
XMeITto 1 foro mepepoOri st ToTped MUBOBapiHHA
[UISIXOM BHUTOTOBJICHHS TPaHyN i3 IIMIIOK XMEJIO.
IInoma XMUIBHUKIB CTaHOBHTL moHaj 60 ra, ne
BUPOILY€ETHCS TPH THITU XMEJIIO: T1pKi COPTH — AJIbTA,
Marnym, I[Ipominb, apomarnyHi — HarioHanbHWMIA,
3arpaBa Ta TonKoapomatnyHi — CiioB’siHka, Kiton-18,
3mato [lomiccsa. [ocromapcTBO Mae B CBOEMY
pPO3MOPSDKEHHI  BCi  HEOOXimHI  3aco0m s
BUPOILYBaHHS XMENI0, MEXaHi30BaHOTO 30WpaHHS,
micasa30upanbHOi  00pOOKHM, TepepoOKu Ta Horo
30epiranHs. OgHUM 13 OCHOBHHX 3aBIaHb, SKE
CTaBUTH TIepe] COO0I0 KEPIBHUIITBO TOCIONApPCTBA,
CTOCY€ThCSl 30€pekeHHST MaKCHMalbHOI KLIBKOCTI
IIHHUX PEYOBHH CBIKO310paHOTO XMEI0 ISl OijIbIIl
epekTHBHOro iX 30epiraHHs Ta BHUKOPUCTAaHHS B
Mpolieci TUBOBapiHHSL.

Jus poro y 2018 portti rociogapcTBoM Oyia
npuadaHa Ta 3MOHTOBaHA YeChKa JIHIS TpaHyJISLii
xmeno MGL 400, sika ycrinHo npoiiinuia BApoOHUi
BUIIPOOYBaHHs, mepepobuBmy 3a ce3oH a0 100 T
LIMIIKOBOTO XMEJI0 y BUCOKOSIKICHI Tpanyu Tii 90.
dacyBaHHs TpaHyJ XMEJI0, OTPUMAHUX Ha JaHIA
JMiHI] TpaHylOBaHHS, 3MIMCHIOETECS B YMOBAax
BaKyyMy B IHEPTHOMY CEPEIOBHILI 32 JONOMOTOIO
CHeliajibHO YCTAHOBKU B YNakoBKH BiJ 5 70 20 KT.
Huni Ha naHoMy MiANPHEMCTBI BIPOBAKYETHCS
CUCTeMa YIpaBIiHHSA OE3MEYHICTI0O Ta SIKICTIO

xapuoBux mnponykriB HACCP, mo cucremaTtusye
YHCJICHHI CaHITApHI Ta TEXHOJOTIYHI HOPMH i
npaBWwiIa BHPOOHMITBA, MOJETHIyE IMOTOYHHUH

KOHTPOJIb 1 IO MiABHIIUTH SKICTH Ta Oe3MeKy
BHUPOOJICHOT MPOAYKIIT, a came TpaHys XMero Ty 90
JI0 PiBHSI MIDKHAPOJTHHX CTaHJAPTIB.

Takox Ha JaHOMY MiJIPUEMCTBI 3BEPTAETHCS
oco0JHBa yBara Ha YHEMOXIIUBJICHHS TIPOXOJPKEHHS
OKHCJFOBAJIHUX TIPOIIECIB SK B CaMHX MIMIIKaX
XMeJIIO Ticist 30upaHHs BPOXKalo, Tak i B MPOAYKTax
Horo nepepoOku. AJke KUCEHb (OKCarcH) MOBITPS
HPU3BOANTH 10 OKUCIICHHS TiPKHUX Ta apOMAaTHIHHX
PEUOBHH, HIO CYTTEBO 3HMXKYE SIKICHI MOKa3HHKH
XMEJIeTIPOAYKTIB. [lJish BUpIlIEHHsS LHOTO MUTAHHS B
rOCIOAAPCTBI 3MOHTOBaHI CKJIQJAU-XOJOJWIbHUKU

Uil 30epiraHHsl MIMIIKOBAHOTO Ta I'PaHyJIbOBAHOTO
XMeEJIIO.

BukopucTaHHs TIpaHyJIbOBAaHOTO XMEJO B
MUBOBapiHHI HAOYJI0 IIUPOKOTO PO3MOBCIOKEHHS
e B MUHYJIOMY CTOpiudYi. 3a MOMYJSpHICTIO 1 3a
oOcsraMu BHKOPHUCTAaHHS TPaHYJIHOBAHWH XMiJTb
3HAYHO TIEPEBHIIY€ MHUIMKOBHiA. Horo oTpuMyroTh y
poreci NoapiOHEHHS BUCYIICHUX IMUIIOK XMEIO i
YIITbHEHHI MaTepialy 10 OTPUMaHHS CaMHX TPaHyJ,
0 SBISIOTE CO0OI0 ApiOHI, IMIIBHI TPYIOUYKH
OWIHAPUYHOI  GopMH. 3aBASKH TpaHyssUii i
MOJANIBIIOMY 30€piraHHIO B BaKyyMHIH yNakoBIi B
YMOBaxX XOJIONWJIBHUKA, B HHOMY Mai)Ke MOBHICTIO
30epiratoTbcsi MO MBOX POKIB BCl HasBHI IiHHI
KoMroHeHTH. [lepeBara TpaHyJILOBaHOTO XMEJIO
nepe MHUIMKOBUM MOJISITa€e B TOMY, 110 B HUX 3HA4YHO
3HIDKYIOThCS BTPATH TipPKHAX PeYOBHH, e(ipHOI oii Ta
IHIIMX IIHHUX JUTsl TTMBOBAPiHHS CIIOJYK Y IMpoleci
30epiranHs, MiIBUIYETHCS e(EeKTHBHICTh
BUKOPUCTAHHS KOMIUIEKCY TIpKHX PEYOBHH IIPH
BUTOTOBJICHHI ITMBA Ta 3a0e3MeUy€eThCcS aBTOMATHYHE
J03yBaHHSA  TOpH  iX  3acTOCyBaHHi.  Takox
3MEHINYIOTECS TPAHCIOPTHI M CKIIQJICHKI BHUTPATH
[17]. Takum uunOM, Tpanynu 30epiraroTbcsi 0e3
BTpaTH SIKOCTI HabaraTo JOBIIC MOPIBHSIHO 3
LOIMIIKOBUM ~ XMeEJIeM, 10 BaXJMBO IpH  iX
BUKOPHCTaHHI B TMBOBAPiHHI.

JIinii rpaHyJIFOBaHHSI XMEJFO BUTOTOBIISIOTHCS
3a koppoHoM — B Yexii, Icnanii, ®@paniii Ta iHIIMX
kpainax €sponu. Ilpote, ciin 3a3HauMTH, IO iX
BapTICTh JJIsl YKPaiHCBKUX (hepMepiB JIOCHTh BHCOKA.
Hanpuxman, Bapticte uecbkmx wmogeneir MGL,
3aJIeKHO BiJ] X MOTY>KHOCTI, KOJIMBAETHCSA B MEXaX
Bix 9,6 no 72,8 THc. eBpo. besyMoBHO, yKpaiHCHKUN
TOBAapOBUPOOHMK HE B 3MO031 0€3 BIAMOBIIHO
(GiHAaHCOBO  NPUHHATHUX  KPeOWTiB  NpuadaTH
OJTHOOCIOHO TaKe BHCOKOTEXHOJOTIYHE Ta BapTiCHE
oOsamHauHs. Lle i € ofHI€ErO 13 MPUYKH BTPAT IIHHUX
PEYOBHH XMEJTIO JIO TPaHYJISIIIIi.

TexHomoris rpaHymALii MIMIOIOK  XMEJIO
BKJIIOYa€  BHKOHAHHA  HACTYIHUX  ONepariii:
MOTIEPETHHOTO BUCYIIYBaHHS HINIIOK,
JIBOCTYNIEHEBOr0  moapiOHeHHs  Ha  (pakuii

(mepBuHHOTO 110 25 MM 1 BTOPHHHOTO — 710 1 MM),
roMoreHizarii moapioHeHo1 XMEJIECUPOBUHH,
TPaHyJIAILii, OXOJO/KYBAHHS IPAHYJIIATY 1 BUIUICHHS
i3 HBOTO BUCOKOSIKICHUX IpaHy’ (cemapamii rpaHyi
Bin mmiy). Ilpm  1poMy, mpouecw, IO
CYINPOBOKYIOTh  TpaHC(OPMAIIiI0  TOAPIOHEHHUX
LIMIIOK XMENI0 B TPaHyjH, MaiOTh NMPOXOAWUTH 3a
temneparypu Big + 10 °C go + 60 °C Ta THCKOBI,
OM3BKOMY 110 aTMOoc(epHOTO.

TpuctoponHss yroma Mix IHCTHTyTOM
cinbebkoro rocmomapctBa Ilomiccs HAAH, TOB
«bemxmenwsarpo» (PecmyOmika bimopycs) Ta @I
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«EniTa-xMisib» @€ MOXKIIHMBICTH CIIBPOOITHHUKAM
IHCTHTYTy  OOMIHIOBAaTHCA  JOCBIIOM  MIOJO
BH3HAYEHHS SKOCTI XMEN0 Ta XMEJEeTpOIyKIlil
3rizHo 3 BUMoramu EBpomelchkoi NHBOBapHOI
KOHBEHLIi. 3a CIHiBIpali CreniagicTiB 3a3HaYEHOr0
MiAIPUEMCTBA 3 HayKOBIISIMH IHCTUTYTY
Bi/I0yBa€eThCsl OOMIH JTOCBIZIOM IIOJ0 iHHOBAI[IHHUX
TEXHOJIOT1M BUPOOHMIITBA Ta MEPEPOOKH XMEIO ISt
notpe6d muBoBapinHs [18, 19].

TOB «benxmenparpo» 3HaXOAWTBCA B C.
3ammann  ManopiTcekoro  paiiony  Bpectcproi
obmacti. IliampuemcTBO  crHemiami3yerbcs — Ha

BUPOILYBaHHI XMEJIIO 1 oro mepepooui.

B mponeci oOmiHy mocBinoM ocobimBa yBara
CHICI[iAJIICTIB  IHCTUTYTYy Oyna 3BepHyTa Ha
MOJKITUBOCTI BUPOOHUIITBA TPAHYII i3 IIUIIIOK XMEIIO
3a JIONOMOTOIO CIIEIialbHOTO O0JamHaHHS Ha 0asi
rpanyiastopa OI'M-1,5. Panimie B KOJCKTHUBHHX

TOCHOJAapPCTBaX yCTAaHOBKA BUKOPUCTOBYBajacs LIS
IPaHyJIOBAHHS CyXUX KOPMIB, TIOJPiOHEHOT COIOMH,
rpeYKd  Ta  IHIUX  CHUIOYYHNX  MaTepiajib.
['panynioBaHHs 3a3HAYEHUX MaTepialiB JI03BOJISE
e(eKTHBHO BHUKOPUCTOBYBAaTH TPAHCIOPTHI 3acO0H
3a iX TpaHCMOPTYBaHHI, CKJIAJIChKi MPUMIIIEHHS 3a 1X
30epiranus. ['paHynp0BaHi KOPMH ITPH IIHOMY JTOBIIIE
30epiratoThCsi, He BTPavarouu sIKOCT.

JoUinpHICTh  BUKOPHCTaHHS  TpaHYJsITOpa
OI'M-1,5 npgna TpaHymsmii IIWIIOK BH3HAYEHA
LUISIXOM TIOPIiBHSIHHS TIOKA3HUKIB SKOCTI TpaHyd,
BUPOOJICHUX Ha JiHIT TpaHymsLii Ha 0asi
MoJiepHi3oBaHOro rpanyisropa OI'M-1,5, mo nie B
TOB «benxmenbarpo» pecnyoniku binopycs 3
AHAJIOTIYHUMH TOKAa3HUKaMH, OTPUMAaHUMH TPH
rpaHynsanii Ha wecbkid miHii MGL 400, sxa
BcraHoBieHa y @I «Enita-Xwmine» (puc. 3).

pivo.by

Puc. 3. Jlinig rpanyasuii Ha 6a3i OI'M-1,5 TOB «bejxmenabarpo» pecny0aiku binopych

Bigminaoo ocoOnmBicTiO JiHII TpaHyssmii
IIMIIOK ~ Ha  0a3i  MOJEPHI30BAaHOIO  BYy3Ja
rpanysoBants OI'M-1,5 Bij 3aBOICHKOI0 aHAJIOTY €
Te, 0 B MOJICPHI30BaHii JiHII NpoOBeACHa 3aMiHa
3BUYAHUX METAJIEBHUX JAeTalleil, Mo SKiil pyXaeThcs
nmopiOHeHa Maca XMeJIt0, Ha JeTaji 13 Hep)KaBirouol
CTali BiANOBIHUX MapoK, IO JO3BOJEHI J0
BUKOPUCTaHHS B  XapuoBiii  IPOMHCIIOBOCTI.
Martpuilro, TOBIIMHA MeTady skoi B 50 MM i3
OTBOpPAaMHU B 8 MM 3aMiHWJIN MaTpPUIEI0 TOBIIMHOIO
Metany B 30 MM i3 oTBopamMH MaTpuui B 6 MM.
Temmeparypa TpaHynl Ha BUXOII 3 Marpwii (He
oumpime 65°C) jocsranach MUIIXOM PEryTIOBaHHS
KUTBKOCTI OOEpTIB €NEKTPOJIBUTYHA 33 JOIIOMOTOI0
cHemiajgbHOro eiaekTpuuHoro perymaropa SVO 151
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G5A-4, mo 3abe3nevyyBasio OTPUMAHHSA KiHIIEBOTO
MPOJYKTY, IOKa3HUKH SKOCTI SIKOTO OYJIH OJTM3bKUMHU

0 TpaHyl, OTPUMaHUX Ha YeChbKid  JiHIil
rpanymosanns MGL 400 CH.
CriBpobitTHukamu  IHcTuTyTy — 3pOo0iieHa

MojepHizairis oonagHanus OI'M-1,5 3a G110pyChKUM
BapiaHTOM i3 TIOJAJBIIO TIEPCHEKTUBOK HOTO
BUKOPHUCTAHHS, a/PK€ TaKi TEXHOJIOTI4HI JIiHiT IOHWHI
30eperiucs B 0araThbox KOJIMIITHIX
CIJIbCHKOTOCIIOIAPCHKUX TOCMOAApCTBaX Y KpaiHu.
MOXITMBO Haml JOCBiA Oyae KOPHCHUM JUIs
MPAIiBHUKIB TOCHOJAPCTB, SKi CIHEiali3yIThCs Ha
BUPOIIYBaHHI 1 mepepoOIli XMEITIO.

OOnagHanHa  sBis€  CO0OI0  KOMILIEKC
CKJIaJOBUX YacTuH (puc. 4, 5), 1Kl BUKOHYIOTh I€BHI
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caMmocTiiHI  QyHKIl 1

o0'eqHaHi B 3arajpHy
TEXHOJIOTIUHY JiHif0 (gamni ycranoBka). [TpuHmmmn aii
YCTaHOBKHM  TOAIOHUHN 10

FpaHynﬂTOpiB, 1o BUKOPHUCTOBYIOTHCA JJIAA
OTpUMAHHA I'paHyJl 13 IIMIIIOK XMETIO.

IHO3EMHHX  MapoK

Puc. 4. 3oBHimIHii BUT/IA] By3Jia rpaHyJIIOBaHHs Ha 6a3i rpanyasTopa OI'M-1,5

14

10 9 11 12

Puc. 5. ObagnanHs 1y rpaHyJII0BaHHsl Ha 6a3i rpanyasaropa OI'M-1,5
1 — rpanynsaTop; 2 — NIHEKOBUHN TpaHCHOPTep; 3 — OyHKep; 4 — 0XOJIOKYBau-COPTYBAIBHUK;
5 — mHeBMOcCHUCTEMa; 6 — HOpIst; 7 — cHCTEMa BBOIy BOAM; § — enekTpomiada; 9 — mpec;
10 — 3mimnyBay; 11 — mo3atop; 12 — pama; 13 — npuiimanbsHa Kamepa; 14 — 0ammax
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Maca mumIoK 3a JOMOMOTOI0 MTHEBMO3a00py
CTOYATKy MOJAETHCS B HAKONMMYYBalIbHUI OyHKEp, B
SIKOMY BOHA ITIACYIIY€THCS 10 BOJIOTOCTI 7-9 %,1 namni
IIHEKOBUM J103aTOPOM HaNpaBIAETbCA B
NMoJpiOHIOBAaY 3 TMOTYXKHICTIO eJEeKTpoABHryHa 2,2
kBt (1500 006./xB), me BigOyBaeTbca TMOCTIiiHE
BOPOIIIIHHA XMEJECCUPOBHHU IS TTOKPAIICHHS 11
OJTHOPITHOCTI 3 MOAAJIBIIOK MPUMYCOBOKO IOIaUYCHO
B Kamepy TpaHyJsTopa.

BaxuinBoro YMOBOIO BUKOPHUCTAHHS
3a3Ha4eHO] JIiHIT AJIS TPaHyJIIOBaHHS IIUIIOK XMEJIO
€ JOTPUMAaHHS EKOJOTIYHUX BUMOI JO KiHIIEBOi
MPOAYKIii TepepoOKu XMemo, sAKa 3abe3mneuye
XMEIbOBUI apoMar, 3eJIeHHil KOJip Ha TOBEpXHI
rpaHyn i Ha IXHBOMY 3J71aMi, MacoBY YacTKy BOJIOTH
1o 10 % ta 30epexeHHs MOKa3HUKIB SIKOCTI IPaHy.

MaTtpuysa
PeAyK'rop—-\

:
%

Hixk f

2 _~
Menertn @D%& | b—anecyaaanMﬁ

OcHOBHI  cTajii OTpPUMaHHS TPYHYJIHOBAHOPTO
XMEJI0  HACTymHi:  MOAPIOHEHHS  CHUPOBHHH,
OTPUMAHHS TPaHyJ, iX OXOJNIOMKEHHS 1 TTaKyBaHHS B
iHEpPTHOMY Ta30BOMY CEPEIOBHILI.

OcHoBHOIO 4vacTHHOI0 oOmagHanus OI'M-1,5
BUCTYIIA€ TPaHYJATOp, SKUM MPU3HAYCHUH 7S
OTPUMAHHS TPaHyNl i3 MOAPIOHEHWX IIWIIOK, IO
HaJXoaaTh 10 Hboro. IInsxoM mpomaBIOBaHHS
MOAPIOHEHOT ~ XMEJIECUPOBUHHM  MPECYBAIBHUMU
BANBISIMH  Yepe3 pamiallbHi OTBOPH  KiIBIIEBOI
MaTpuii. IIpec-rpaHynsTop CKIafaeTbes i3 TPHOX
KOMIIOHEHTIiB: Ipecy, J03aropa 1 OCHOBHOTO
neuryHa. [Ipec — e ocHOBHA YacTHWHA TPaHYIATOPA,

SIKUH  CKIIQAA€ThCSA 13 MATpHIl 1 PO3BIIHOTO
MexaHi3my (BasbliB), (puc. 6).
MoapibHeHa
CUPOEUHA ?
Mogava
CUPOEUHMU
/

KaHan

Puc. 6. Matpuus rpanyiasitopa OI'M-1,5

XMenecupoBUHa, 110  MPU3HAYCHA  JIJIS
00poOKHU (TpanysroBaHHS), MIPOJIABITIOETHCS
MPECYIOYNMH BAJIBISIMH 4epe3 CIeliallbHi OTBOPH
KIUJIBLIEBOT MATPHUIl BHACIHIOK YOTO 1 YTBOPIOIOTHCS
rpaHyny. 3Baal4yd Ha Te, WI0 TPaHYJISATOp
MpU3HAYEHUIN JUIS OTPUMAHHS TPaHy/l HEBEIUKHX
po3MmipiB (IOBXKHHOIO Bif 1,5 cM 10 5 cM), B OCHOBI
HOT0 KOHCTPYKINi JIeKHUTh o0epTaroya KiJiblieBa
MaTpUIIS i3 TOPU3OHTAIBHOIO Bicclo 0OepTaHHs, a
TAKOXX J[Ba BAJIbIl, SKi MPH POOOTI MOBEPTAIOTHCS
HAaBKOJIO CBO€1 0ci. MaTpuIlsd IpUBOIUTECS B PyX BiJ
eJIEKTPOJIBUTYHA TMOTYXHicTIo 75-90 Bt (1500
00/xB.). 32 paxyHOK TE€pPTs 00epTarOThCA 1 MPECyIOUi
Banu. [logpiOHEHMIT XMiJTB, IO MTOAAETHCS B KaMepy
MpPEeCyBaHHS, 3aTATYEThCS MDK — MaTpUIe 1
MIPECOBUMHU BAIBIISIMH, SIKI TIPH POOOTI 00EPTAOTHCSI.
[Ipu upomy, moapiOHEHUH XMiJIb TPOJABIIOETHCS B
pamiabHI OTBOPU MATPHIII 1, TAKUM YHHOM, ITiJT Ti€F0
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3HAYHOT'O TUCKY, POPMYIOTbCS TpaHynu. Bunasneni
i3 OTBOpPIB MAaTpHIll TPaHyJM 3iMITOBXYIOTHCS Ha
CBOEMY IUISAXY HAa HEPYXOMHUH HIXK 1 BiJpi3atOThCsl.
Bigpizani  rpaHynm i3 KOXYXy ~— MaTpHIi
HATIPaBJIAIOTBCS. Yy BEPTUKAIBHUN  CTPIYKOBUIA
KOBIIIOBHH TPaHCIIOPTEP — HOPItO.

BaxunBoro yMOBOIO Ui TpaHyJIOBaHHS
rpaHyn i3 INWIIOK XMEJII0 €  JIOTPUMaHHS
TEMIIepaTypy XMEJECUPOBUHHM, IO TPECYEThCS B
Matpuii o + 40 °C i camMux TpaHyJl Ha BUXOi — He
Bume + 65 °C.  Orpumani  rpaHyimy,
TPaHCIIOPTYIOTBCS 32  JIOTIOMOTOK0  HOpii B
OXOJIO/PKYBad, Jie BOHM 3a PaxyHOK MOBITpS, IO
MOJJAETHCSI  BEHTWIATOPOM, OXOJOIXKYIOTBCS IO
TEMIIepaTypH 30BHIIIHBOIO CEPEIOBHUIIIA.

3ampoItoHOBaHI ~ TEXHOJOTIUHI  PIMIECHHS
MoJepHizanii rpanyisitopa OI'M-1,5 ans rpanymsmii
LIMIIOK XMEJTIO 3a0€31eUyI0Th OTPUMaHHSI KiHIIEBOTO
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MPOJYKTY, TIOKa3HUKU SIKOCTI 1 NMUBOBapHA OIliHKA
SIKOTO € ONW3BbKUMHU JI0 BHUXIJHOTO Martepiany —
IIUIIOK XMEIF0 1 MPAKTHIHO HE BIAPI3HIIOTHCS 3a

BUKOPUCTAaHHI Yechkoi NiHil rpanymoBanHs MGL
400, BcranoBnenoi B ®I' «EmiTa-Xwminey», npo 1mo
cBiquaTh mani Tadim 1.

CBOEIO0 SIKICTIO BIJ

rpaHy,

OTPUMaHUX IIpH

Tabnuys 1. TlopiBHSJIbHA XapaKTepHCTHKA NMOKA3HUKIB AKoCTi rpany’ xmesio copty Kion 18,
BUTOTOBJIEHUX i3 IIMIIIOK HA YecbKkoMy rpanyasitopi MGL 400 i mogepHizoBaHiii J1inii Ha 6a3i
rpanyasitopa OI'M- 1,5

. IToka3HUKH SKOCTI TPAHyJI, OTPUMAHHUX Y
HopmoBani 3HaueHHs . .
. mporieci mepepoOKH MIUIITOK Ha PI3HUX
[MokazHuku HOKAsHHKa AKOCTL MapKax rpaHyJsITOpiB
XMEIIo copty gechKa JIHIS MOJCpPHI30BaHA JIHIS
Ko 18 [20] MGL 400 OI'M- 1,5
I'ipki pe4oBUHH
Konpykromerpuanuii mokasHUK 2,5-4,5 3,1 3,3
ripkoru (KIII'), macoBa gacTka
anb(a-KUcIoT, % y NOBITPSHO
cyxi#t pewouHi, JCTY 7028:2009
Bbera-xucimorn,%, EBC 7.7 3,0-5,0 3,8 4,1
KorymynoH B cknami anbha-KucIior, 22-28 23,8 24,2
%, EBC 7.7
Komymynon B cknazgi 6era-KHCIOT, 42-46 42,8 43,6
%, EBC 7.7
KoedimieHT 6era/anbha 1,0-1,3 1,39 1,29
EdipHa omis
3aranpHa KUIbKicTh, Mut Ha 100 T 0,4-0,8 0,4 0,4
CYXOT0 XMEJT0
MipueH, % 20-35 21,3 24,7
Kapuodinen,% 8-12 8,8 8,1
I'ymynen,% 25-35 23,3 29,2
®dapHeseH,% 15-20 17,3 18,1
[Momienonn
3aranpHi o GpeHonu, % 4-6 4,5 45
Kcanrorymou, 0,3-0,5 0,43 0,30
ITuBoBapHa olliHKa, Oan 24-25 25 25

HeoOximHO BiAMITHTH, 110 YKPATHCBKUH COPT
xmenmo Knon 18 Hece B cobi iCTOPHYHY TPauUIiio
YKpaiHCBKOTO XMEJSPCTBA Ta MHBOBAapiHHA. Y
MUHYJIOMY CTOJITTI e OyB OAMH 3 KpallluX y CBITi
TOHKOAQPOMATHYHUX COPTiB, SKUH € YaCTHHOIO
Bennue3Hoi ciM'T JKarenbkoro xMemro.

[opiBHIOIOUN XapaKTEPUCTUKY IPAHYI XMEJIO
000X BHUpPOOHMLTB, BiJ3HAYMMO, WO I HHUX
XapaKTEepHUA Maibke OJHAKOBHM BMICT TIpKHX
pedoBHH. Matour HEBUCOKHUH BMICT TipKHX PEUOBHH,
nepeBara LBOIO COPTY XMENIO 3HAXOAMTHCS Ha
CTOpOHI apomary. B 000X mapTisx KUIbKICTh OeTa-
KHCJIOT TIEPEBHINYE BMICT alb(a-KHCIOT, TOOTO
30epiraeTbes MTO3UTUBHUN KoedimieHT
apomaTuyHOCTI (KoedimieHT OeTa-/anbdha-KUCiIoT),
[0 CIOCTEPITAEThCSI B HAMKPAIIUX COPTaX CBITOBOI
konekuii. Korymynon y cknagi anbga-KHCIOT Ta
KOJYIYJIOH y CKJIaai Oera-KuCIOT Yy MAiama3oHi

MMacMOpPTHUX TIOKa3HUKIB copTy. EdipHoi omii B
nanux maprisx rpanyn no 0,4 %. Edipra omis
[peICTaBIeHa MIpIICHOM, KapiohiICHOM, TYMYJICHOM
Ta QapHEe3eHOM.

Omke, 3a  pe3yibTaraMud  JOCIIKEHb
BCTAHOBJIEHO, IO OIOXIMIYHI ITOKA3HHUKH SKOCTI
rpanyn xmento tan 90 copry Kion 18, otpumani y
Mpoleci MepepoOKH IMUIIOK Ha pPIi3HUX MapKax
TPaHYJIATOPIB  YKPaiHCBKOTO Ta  OLIOPYCHKOTO
BUPOOHUIITBA, BIJIMOBIIaTM TMACIOPTHUM JTaHUM
COPTY, 3 IKOTO BOHU OyJIM BUTOTOBIEHI [ 1, 2].

I'panymn  xmemo copty Kion 18 o06ox
BUPOOHWITB Malld  OJIHAKOBI  OPraHOJIENTHYHI
MOKa3HUKH: CBITJO-3€JICHUH KOJIp Ha TOBEPXHI
rpaHyd 1 Ha iXHBOMY 3JIaMi, apoMar — HIXKHO-
XMEIBOBUH. 3a IIOKa3HUKAMH SIKOCTI TpaHyJId
Bignosiganu Bumoram JICTY 7028:2009 I'panynu
xmento. Texniyni ymoBu. 3a  OioXiMiYHUMH
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MOKa3HUKaMHU BIJNOBIJali MACIOPTHUM JaHUM
copry Kimon 18 [20, 21]. Ilicns 3aBepiieHHs
TEXHOJIOTIYHOTO LHKIY PEKOMEHAYEThCS IPOBECTH
TUMYacoBy  KOHCEpBAllil0  MaTpUlll  LUIIXOM
MPOJABIIOBaHHs  4epe3 il  OTBOpM  HACIHHSA
COHSAIIHNKA, a00 3MaCTHUTH 11 MIITXOM IIPOCOTYBaHHS
padiHOBAHOIO COHSTITHUKOBOIO OJIIE€I0.

Takum  uYuMHOM,  MOAEpHi30BaHa  JIiHIA
rpaHymoBaHHS Ha 0a3i rpanymstopa OI'M-15
IIJIKOM MOXKe OyTH TPHUIATHOIO IS TPaHyJTIOBaHHS
LIUIIOK XMEJIO.

BucHosku

Y3aranpHUBINM JTIiTEpaTypHI JaHI Ta BIACHI
JOCTI/DKEHHS MO0 CTaHy Taly3l XMelspcTBa B
YkpaiHi i MOKJITMBOCTI MiJBUIICHHS i1 €)EKTUBHOCTI
B CydYacHHX YyMOBax, MOXHa 3pOOMTH HACTYIHI
BHUCHOBKH.

1. EdextuBHe (yHKIiOHYBaHHS ramysi Ta ii
KOHKYPEHTOCIIPOMOKHHIA PO3BUTOK MOXJIMBUM 3a
YMOB:

® POBEICHHS y rOCHOAAPCTBAX
pernmaMenTtanii  Ta cepTUdikamii Bciel  HH3KH
TEXHOJIOTIYHUX TPOIECIB BUPOIIYBaHHS XMEIIO Ta
Horo micnsA30MpaIbHOi MepepoOKH Y BiAMOBIIHOCTI
710 BUMOT €BPOIIEHCHKHUX PErIaMeHTiB;

® T[POJOBXKCHHS  JIEPKABHOI  MOJITHKH
MiATPAMKH BUPOOHUKIB XMeJTIO, HUTAXOM
3alpoBaKCHHS 300py Ha PO3BUTOK XMeIpcTBa (y
po3mipi 1-1,5 % Big BapToCTi peanizaiii n1Ba);

® [IOCHJICHHS MUTHO-Tapu(pHOTO
peryoBaHHS MO0 IMIOPTOBaHUX XMEJECTIPOAYKTIB,
YIOCKOHAJICHHSI CTPaXOBOI Ta MOJATKOBOI MONITHKH
KpaiHu y cdepi XMenspcTBa,;

e 3BUIBHEHHS BijJl OMOJATKYBaHHS BBi3HUM
mutoM Ta [IJIB  omepamiii 3  iMmopry
BHUCOKOTEXHOJIOTIYHOTO O0JIaHAHHS i 30UpaHHs,
CYIIiHHS, TPaHyJIALii, eKCTPaKILii XMeIto, TaKyBaHHS
Ta 30epiraHHs XMeIeMPOILYKTiB.

2. [IporioHy€eThCSI  BUKOPUCTAHHS JUIst
rpaHyyALii IIWIIOK XMENI0 MOJEpHI30BaHOI JiHii
rpaHymoBaHHs Ha ©0a3l rpamynstopa OI'M-1,5,
NUISSXOM BCTAHOBJICHHSI MAaTpUIll 13 HepXaBirouoi
cTami, TOBIMHOKO MeTany B 30 MM i3 oTBOpaMu
MaTpuli B 6 MM. Temneparypa Tpanyil Ha BUXOII 3
MaTpuli (He Oinpimie 65 °C) mocsraerscsl HUISIXOM
peryJoBaHHS KUIbKOCTI 00EpPTIiB eJIEKTPOIBUTYHA 32
JIOTIOMOT 010 CHEUialbHOTO  EJIEKTPUYHOTO
perynstopaSVO 151G 5A-4, mo 3abe3nedyBalio
OTPHMaHHS TpaHyJl XMeIo, SKi BiJIOBiIaIH
MacropTHUM JaHuM copTy Kion 18.

[lepcnexTnBH MOAANBLIMX AOCHIIHKEHb CIiJ
30CEepEeIUTH B HAMIPSIMKY HayKOBOI'O OOIPYHTYBaHHS
KOHKVDEHTOCTIPOMOKHUX PHHKOBHX  MEXaHI3MiB
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pETYIIOBaHHA PO3BUTKY XMEJSIPCTBA Ta PO3POOKHU
€KOHOMIYHO JOLINBHUX PETiOHANbHUX MPOrpam
PO3BUTKY Tally3i Ta IDIaHy Ail MIOAO IX peaizaliii.
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