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Beer is a complex drink that can be brewed from dozens of ingredients and hundreds of
different approaches can be used. Unlike a winemaker, a brewer himself creates a recipe to obtain a
final product that satisfies the wishes of the consumer [1].

A promising direction in the production of beer is the partial replacement of hops with natural
plant raw materials (needles of coniferous trees), which in terms of their properties and chemical
composition are close to hops. There is a well-known method of beer production with the
introduction of a pine additive, the share of which is 0.8% of beer wort. The additive, prepared from
the powder of bark, pine cones and needles, is introduced at the stage of boiling with hops. This
makes it possible to improve the taste properties of beer, increase the biological value and medicinal
properties of the finished drink [3].

Before the appearance of hops, yarrow or common yarrow was used for seasoning ale, and
later together with hops. Icelanders also called yarrow «meadow hop» and «earth hop», and Swedes
— «field hop». Apparently, in various parts of Europe in the past, it was one of the most popular
herbs for flavoring beer [4].

Another promising raw material in beer production is horseradish. Replacing hops within the
specified limits makes it possible to obtain a drink that meets all current requirements, while
expanding the range of beer and reducing its cost price.

Wormwood has also been researched as a substitute for hops. A method of beer production
with the addition of badan and wormwood roots at the boiling stage was developed and patented.

Scientists have developed a method of the production of healthy rice beer, the recipe of which
includes the following extracts: conifer, ginseng, and wild lanceolate root. The drink has an original
taste and aroma, and the partial replacement of hops reduces its negative impact on the human body

[5].

There have also been many studies using ginger. Despite its high cost, its use in brewing was
studied and the expediency of adding it to beer production was proven, which will make it possible
to reduce the costs of expensive and scarce hops. After all, ginger is rich in essential amino acids,
contains fiber, starch, vitamins C, A, group B, sodium, magnesium, zinc, potassium, phosphorus,
iron. And essential oils give it a characteristic astringency, a burning, spicy-sweet taste and a rich
aroma.

Beer prepared with the addition of ginger has slightly new organoleptic properties - the aroma
of the hop drink is harmoniously combined with subtle spicy notes, and the taste acquires an
unusual pleasant sharpness [2].

Therefore, it can be concluded that when choosing raw materials (hop substitute) it is
necessary to pay special attention to its chemical composition and effect on the human body, since
beer with its addition will receive most of these properties. Innovative technologies using non-
traditional raw materials as a substitute for hops can be recommended for use in brewing to expand
product samples that have a positive effect on the human body.
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VY rtenepimHii Yac e€EKTUBHICTb BUKOPUCTAHHS T€MOITOCTHYHHX IPOTECHITOPHUX KIITHH
(T'TIK) xopnoBoi kpoBi (KK) moauan as miKyBaHHS pi3HUX 3aXBOPIOBaHb, Y TOMY YMCIII BaXKKHX,
He BUKIHMKae >xoaHux cymHiBiB [1]. IlimBumenus 3actocyBanHs [TIK y kiiHiuHIA mpakTuii
notpeOye pO3MIMpPEeHHs OO0CATIB BUTOTOBICHHS TIpemapariB, 00 OOyMOBIIOE TPOBEICHHS
KOMIUIEKCHUX JIOCIIJKEeHb, CIPSAMOBAHUX Ha MOJAIBLIY pPO3pOOKY €(PEKTUBHUX TEXHOJIOTIH
KpIOKOHCEpBYBaHHA  Ta  JOBIOCTPOKOBOTO  30epiraHHs  KITHH.  3araJbHONPUHAHSATHM
KpIOMPOTEKTOPOM JJisi KpioKOHCepBYyBaHHs siapoBmicHuX (SIBK), y Tomy ymcii 1 reMOnoeTuyHuX
MPOTCHITOPHUX, KIITHH KOopmoBoi kpoBi € JIMCO y konmeHtpamisx 7,5-10%. Bigomo, mo mix
BIUTUBOM  TEMIEPATypHO-OCMOTHYHUX  (aKkTOpiB, fAKI [JiI0Tb HA KIITHHH M4 4ac
KpPIOKOHCEpBYBaHHS, BiI0OyBAa€ThCS MOPYIICHHS OKCHAAHTHO-aHTHOKCHIAHTHOI pIBHOBArd, Iio
BUKJIMKA€E TinepyTBOopeHHs1 akTuBHUX (hopm kucHio (ADK) ta, sk Hacmigok, 3arudens KITHH [2].
g 3anoOiranHs HakonuuyeHHI0 A®K y KIIITHHaX NEPCHEKTUBHUM HANPSIMKOM MOXe OyTu
J0ZlaBaHHs B KP103aXMCHE CEepEe/IOBHILE aHTUOKCUIAHTIB, OJTHUM 3 SKHX € BOJOPO3YMHHUHN aHAIOT
BiTaminy E — Tponokc [3]. ¥V 3B'sa3ky 3 1iuM MeTOI0 poOOoTH OyJI0 MPOBEAEHHS IOCITIKEHb 100
BU3HAYEHHS  CTPYKTypHO-(yHKIiOHanbHUX  Xapaktepuctuk  [TIK,  3amopoxenux y
KpIOMPOTEKTOPHUX PO3UMHAX, 10 MICTATH pi3H1 KoHLeHTpauii JIMCO Ta Tposokcy.

Hns nocmimxenp BukopuctoByBamu KK mroguau. @pakmiro ABK KK Buminsnu meromom
CeMMEHTAIIlT B TIOJIITITIOKIHI. AHTHOKCHUIAHT TPOJIOKC 3aCTOCOBYBaNIM Y KoHIeHTpaiisx 20; 30; 50;
70 ta 200 MxM. OO6pobky SABK KK kpionporektopom JAMCO mnpoBoamiu A0 KIHIEBHX
KOHIIEHTpalii y mpo0i 2,5; 5 ta 7,5%. 3pa3ku KploKOHCEPBYBAJIN y MPOTPAMHOMY 3aMOPOKYyBayl 31
mBuaKicTIo 1-3 rpam/xs go -80°C 3 HacTymHHMM 3aHypeHHsM y pinkuit asor (-196°) [4].
AOCOMIOTHY KUIBKICTB JIEWKOLUTIB MipaxoByBalu y kamepi ['opsieBa. BijicoTOk Ta ®KUTTE€31aTHICT
CD34"-knitun orninroBamu 3a crangaptauM ISHAGE npotokonom [5]. Pesynbratd BUMipIOBaHb
OIIIHIOBAJIM 3a JtoromMororo mporpamuoro 3adesneuenns CELLQuest Pro (BD, CIIIA).

Amnani3 kinbkocti 30epeskenux ['TIK micnst KpioKOHCEpBYBaHHS y pO3UMHAX, IO MICTATh
pizHy kuibkictb JJMCO Ta TposioKCy, BUSIBUB 3HAUyIly 3aJIe)KHICTh MDK KplOMPOTEKTOPHUMHU
KOHIICHTPALIHHUMH psiIaMU: MiHIMaJbHOIO L KUIBKICTh Oyna y mpobax, 3aMopoxeHux 3 2,5%
JIMCO, a makcumanbHOWO — 3 7,5%. He 3Baxkaroun Ha HAAHU3bKY KOHIICHTPAIIII0 KPIOMPOTEKTOPa
(2,5%), BHeCeHHA TPOJIOKCY CHPHUSUIO  MiJBUINEHHIO 30€peXeHOCTI KIITHH B  YCIX
eKcrepuMeHTaIbHuX Tpynax. [Ipu mpoMy 3Hauyiil BIIMIHHOCTI CHOCTepirajgucs B mpoOax, IIo
MicTaTh 50-200 MKM Tposiokcy. MakcumalbHa 30epexxeHicTh Oyna B mpobax, 1mo Mictiats 70 MkM
aHTHOKCHJIaHTY. B 1ux 3paskax 30epiranocs Ha 27% Oiibllie KIITHH, HIXK B KOHTPOJBHIHN IpyIi 0e3
aHTHOKCHIaHTy. B mpobax, kpiokoHcepBoBaHux 3 5% JAMCO, Takox crocTepirajgocs 3pOCTaHHs
30epekeHOCTi: Ko Npu KoHUeHTpauisix 5—10 MxM Tponokcy B mpo0Oax MO)KHA TOBOPHUTH IPO
TEH/ICHIII0, TO MOYMHAIOYM 31 3pa3kiB, 1m0 MicTuau 20 MKM aHTHOKCHIAHTy, Oylu 3HAdyIli
BiIMIHHOCTI. MakcumanbHOWO 30epexeHicTh Oyna B mpoOax, ski mictwim 70 MKM Tpojokcy
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