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The object of this study is the concentrations of heavy metals
(cadmium, copper, iron, lead, manganese, nickel, and zinc) in sedi-
ment samples taken from the Tigris, Euphrates, and Shatt al-Arab
rivers during the autumn 2021 to summer 2022. According to the
analyses performed using the inductively coupled plasma atomic
emission spectrometer, showed the seasonal average of heavy metal
concentrations ranges between the lowest value (7.46 pg/g) for
nickel in summer and the highest value (785.08 ug/g) for iron during
winter in exchangeable phase. Measurements were made of variables
that influenced how heavy metals were distributed in the sediments,
as shown by (total organic carbon, and grain size analysis) which
revealed a relationship between the concentrations of heavy metals
in the sediments and these variables, suggesting that pollution from
various human activities — the main cause of the high concentra-
tions of some heavy elements in the study area’s sediments above
the global natural rates. Geo Accumulation Index (I-geo) for heavy
elements in the sediments was also determined, and it showed that
the yearly rate of the concentrations of the metals varied between
the lowest value (—6.912) of Iron and the maximum value (6.767)
for cadmium. Additionally, it was determined the enrichment coef-
ficient (EF) for the heavy elements in the sediments, where the
annual rate of the metals ranged between the lowest value (3.23) for
manganese and the highest value (10406.58) for cadmium, and was
accounted the contamination factor (CF) for the heavy metals in the
sediments, where the annual average of the metals ranged between
the lowest value (0.012) for iron and the highest value (163.4) for
cadmium. If our findings are compared to those of previous study, this
will be lies within previous data. This is very important data it can
be used as a baseline for coming study, and also used as a reference
in other countries.
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In many parts of the world floods occur more often and increase
in size. In the tropics, it is partly or wholly caused by climatological
factors, in-situ soil types (as soils with low infiltration rate are vul-
nerable to flooding); inadequate drainage network, topography and
human factors. Gombe town is situated within an elevation of 628 m
and 361 m above sea level (a.s.l). Topography is mainly mountain-
ous, undulating and hilly with open plains and mean slope gradient
of 5°, considered to be a high gradient for unprotected soils. This
causes high surface runoff leading to excessive flooding and forma-
tion of gullies, cutting deep trenches that result in the destruction of
residential houses and environmental disasters throughout Gombe
town. The research work assessed gully erosion from high vulner-
able sections in Gombe town affected by high fluvial floods. Field
measurement was done using 50 m tape, GPS, satellite images and
laboratory analysis. Laboratory analysis of soil particles sizes showed
that mean particle sizes were 74.9 %, 14.1 % and 11.0 % for sand, silt
and clay respectivly; the textural class for the entire study site was
sandy clay. Porosity from the entire study area contains low volume
of voids relative to the volume of solids. Bulk density was slightly
high compared to the standards values. The soil chemical properties
of the soil pH for the entire site mean (ESM) was 6.42. This indicates
that the soils are slightly acidic which affect microbial activities on
organic matter that enhance the binding of soils to resists erosivity
of fluvial floods. People resorts to using vegetative cover of Ipomoe
Carnea plant as mitigation measures to protect their vulnerable
houses and farms from gully erosions because the stems interweaves
and forms a thick cover that diffuses the high velocity water flow into
laminar flow. The weaved stems traps, blocks and prevents the flood
transported materials (soil, humus, gravels) in between the stems
thereby prevents and slows soil erosion to the nearest minimum.

Keywords: flash floods, soil porosity, gully erosion, mitigation,
Ipomoe Carnea, Gombe town.
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The object of the study is sawdust as a potential raw material for
climate change mitigation in the indoor environment. The method of
the mixture was used to determine the specific heat capacity of the
sawdust sample, while its thermal conductivity was determined using
the Lee disc method. The results of the study showed that the specific
heat capacity of the sawdust is 54.9271 J-g~"-K ! and that of thermal
conductivity is 0.12 W/m-K. The implication of the results is that
Sawdust needs about 54.9271 J-.g~-K~! to raise its unit mass by 1 °C
and a comparably very low thermal conductivity of 0.12 W/m-K.
Sawdust can be used as a composite material for roofing, and ceilings
to drastically reduce the rate at which the heat energy from the sun
is transferred into the indoor environment and consequently reduce
the effects of climate change on the indoor environment. Sawdust

that is not properly managed or disposed can pose serious problems
to aquatic and terrestrial ecosystems, fuel fire outbreaks and health
problems such as severe allergic reactions. Therefore, discovering
other reuse options for sawdust will reduce the problems it poses to
the environment.

Keywords: sawdust, thermal properties, composite material, cli-
mate change mitigation, indoor environment.
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The object of research is the technology of fish snacks for express
bars with a regulated histamine content for the rational correction of

certain diets of the population. One of the most problematic places
in the technology of fish fermented products is the accumulation
of biogenic amines with toxic properties. An increased intake of
histamine can cause the so-called <histamine» migraine (Horton’s
syndrome), headache (Harris’ neuralgia, characterized by pain in the
eyes, forehead, temporal part of the head, lacrimation, inflammation
of the nasal mucosa) and other symptoms, including the gastrointes-
tinal tract, sweat, increased secretion of gastric juice, increased heart
rate, and decreased diastolic (lower) blood pressure. In addition, the
appearance, namely the shape and color of snacks, reduces the attrac-
tiveness of snack products.

In the course of the study, methods of sensory analysis, standard
methods for studying physical and chemical quality indicators were
used. The chosen methodology makes it possible to timely correct
technological processes for the production of fish snacks to obtain
high-quality, safe food products with a harmonic sensory profile, as
well as to control the accumulation of biogenic amines.

The obtained results of the research conducted allow to state that
the proposed technological methods and the developed ingredient
composition of the mince mixture in the production of snacks contri-
bute to the expansion of the range of snack products for a healthy diet
with high consumer properties that provide an attractive appearance,
safety, and biological value. This is due to the fact that the consumer
preferences for shape, color, usefulness and safety taken into account
made it possible, based on the methodology of sensory analysis, to
scientifically substantiate the choice of raw materials, form require-
ments for the appearance of finished products and containers used for
packaging snacks. The main raw material for the production of snacks
is fish from inland waters of Ukraine with a low-active enzymatic
system and, accordingly, a small amount of low-molecular volatile
substances involved in the formation of odor. The production process
ensures a high sanitary level and the use of consumer packaging of
small capacity, which meets the modern requirements of visitors to ex-
press bars. In addition, natural biopolymers of plant origin have been
introduced into the recipe composition of the minced mixture, which
allow to control the process of accumulation of biogenic amines.

Keywords: sensory analysis, fish snacks, express bars, nutritional
value, biogenic amines, safety.
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The object of the study is samples of food powders obtained by
grinding the products of the collection and processing of a number
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of grain crops, using air-grinding technology in an improved jet mill.
One of the most important problems of the modern food industry
is that for the production of flour from cereals endosperm is used
while the most important nutrients are found in shells and the germ
of the grain.

As a result of its grinding in conventional mills, common at
existing mills, large pieces of bran and a large variation in the par-
ticle size of the grinding products are obtained, and this method is
energy-intensive.

According to the authors, the best solution to ensure truly whole
grain grinding — that is, grinding grains with shells — is air grinding
in jet mills. An improved jet mill makes it possible to grind both
endosperm and grain shells into flour of the same consistency. From
the same amount of raw material, therefore, it is possible to produce
approximately 30 % more final grinding products. It is also important
that the improved jet mill, under proven conditions, spends no more
energy for grinding than a conventional mill.

For research, the most popular products ground in such a mill
were taken — wheat flour (black grain), buckwheat flour (from roas-
ted buckwheat) and wheat bran. The first two products are whole
grain milled, and the bran is produced from the collapse of wheat
grown in accordance with the requirements of organic farming. Sam-
ples of powders obtained by grinding these products in an improved
jet mill were compared with control samples — produced from similar
raw materials in a roller mill — the most common design in service
with mills. Physical indicators of the powders, thermophysical pro-
perties and biotechnological parameters were carried out.

The obtained results allow to state that whole grain grinding
produced on an improved jet mill has the characteristics better or
close to standard types of flour produced on conventional mills. It al-
lows them to be used without significant changes in the formulation
of products with their addition (bakery, pasta, etc.), and also to create
new dietary, healthy products rich in biologically active substances.

Keywords: whole grain flour, air milling, jet mill, flour quality
analysis, wheat, buckwheat, bran, dietary products.
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OLIHKA BMICTY BAM(KMX METANIB Y 3PA3KAX OBMIHHKX BIAKNANEHD 3 PIY0K TUTP — EBPPAT
I WATT ANBb-APAB cropinxku 6-14

Shahinaz R. A. Al-Shawi, Hamza A. H. Kadhim, Hamid T. Al-Saad

OG6’eKTOM 1HOTO JAOCTIKEHHSA € KOHIIEHTPAIlil BaKKMX MeTaaiB (KaaMito, Mii, 3aisa, CBUHINO, MAPTaHINo, HIKETIO Ta [IHKY) y npobax
ocaziB, Binibpanux 3 pivok Turp, €edpar i [latt-eb-Apab nporsrom oceni 2021 poky — sita 2022 poky. Binnmosiano 10 anasmisis, mpoBegeHnx
3a JIOIOMOT'010 ATOMHO-EMICIfHOTO CIIeKTPOMEeTPY 3 iHIYKTHBHO 3B’513aHOIO IJIa3MOIO, T0KA3aHO, 1[0 CEPe/IHE Ce30HHE 3HAUeHHS KOHI[eHTpaIlil
BKKUX METAJIB KOJIUBAETHCS MK HAHIKYNM 3HaueHHsM (7,46 MKT/T) Uish HiKeTio BJIITKY Ta HaiiBumnM 3uadenssiM (785,08 MKr/T) st
3aJ1i3a B3UMKY B 0OMiHHi (hasi. By nmpoBe/eri BUMipIOBaHHst 3MIHHUX, SKi BIVIMBAIOTH Ha Te, SIK BasKKI METAIN POMOALISIOTHCS B OCajiaX, Mo
10Ka3aJI0 3arajibHIIl OPraHiuHMil BYIJIEIb i aHaJIi3 PO3MIpy 3epHa, 1110 BUSBUIIO 3B’I30K Mi’K KOHIIEHTPAII€I0 BA)KKUX METAJIIB y 0Cajiax i iMn
aMirHuMu. 1le cBiquuTh o Te, Mo 3a0pyAHEHHS Bijl PIBHOMAHITHOI /ISIIBHOCTI JIIOAWHA — OCHOBHA IMTPUYMHA BUCOKUX KOHI[CHTPAIIN IeSKNX
Ba)KKUX €JIEMEHTIB Y BIJIKJIACHHSAX JOC/IZKYBAHOT TePUTOPIi OHA/ CBITOBI MpupoaHi HopMu. Takoxk GyJI0 BUSHAYEHO iHAEKC TeOHAKONYEH-
1 (I-geo) /1 BaKKUX eJIeMEHTIB y BiIKJIaJIeHHAX, i BiH MOKa3aB, 1110 PiyHa MIBUKICTh KOHI[EHTpAIllii MeTaliB KoJnBaaacs Mik HalHIKINM
sHadeHnsM (—6,912) s 3asiza Ta MakcuMaIbHUM 3HadeHHsM (6,767) s kaamiio. KpiM toro, 6ysio Busnayeno koedinient sbarauenns (EF)
JUIsT BAYKKUX €JIEMEHTIB Y BiIKJIQ/IEHHSIX, /e PiYHa HOPMa METaJIiB KOJIMBAJIACS Mi>K HAWHIDKYNM 3HaYeHHAM (3,23) /11 MapraHIlio Ta HallBUIIUM
snadennsM (10406,58) st kaamito, i BpaxoByBaBest koeditient 3abpyarenns (CF) st BaKKUX MeTamiB y BifIKJIazax, /e cepeHbopiaHui
BMICT METaJIiB KOJIMBaBCs Mixk HaitHkanM 3HadentsiM (0,012) nua 3asiza ta vaiiBuiiym 3navernsm (163,4) niusa kaamito. Skimo orpumani Bu-
CHOBKH MOPIBHATH 3 PE3yJIBTATAMU TTOMEPEAHBOTO JIOCTIIKEHHST, TO BOHU Oy/TyTh B MEKax Momepeanix nannx. [le myske BakaMBi JaHi, ix MOKHa
BUKOPUCTOBYBATH SIK OCHOBY JIJIsl MAlOY THIX JOCII/IKEHb, a TAKOK BUKOPUCTOBYBATH SIK JIOBIIKOBI aHi B IHIIMX KpaiHax.

Kmouoni cnosa: Baxkki MeTasn, 0Cajl, iHEKC reoHaKonuyeHHs, Koedimient 36aradennsi, koedinient sabpyanenns, Turp, €sdpar, [art
esib-Apab.
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OLIHKA I'PYHTY TA NOM’SIKIUEHHA EP0O31i PANTOBMX NMABOAKIB 3A ONOMOr0H IPOMOE CARNEA Y MICTI 'OMBE, IUTAT
FOMBE, HITEPIA cropinxu 15-23

Malum Japhet Flayin, Martins Okechukwu Udochukwu

VY GaraThox yacTHHAX CBITY MOBEHI BiOYBAIOTHCS Bee yacTilie Ta 301/IbIIYIOThCs B Po3Mipax. Y TPOITKax 1ie 4acTKOBO a0 TIOBHICTIO CIIPU-
YUHeHe KJIiMaTHIHUMI (haKTOpaMU, TUTIAMU TPYHTIB Ha Micili (OCKIIbKY ITPYHTHU 3 HU3BKOIO MIBU/IKICTIO iH(MIIBTpaIlil BPa3iuBi 10 3aTOMJIEHHS );
HeaJeKBaTHA JPeHakHA Mepeska, pesbed i moacokuil akrop. Micro TomGe posramosane Ha Brcoti 628 m i 361 M Haz piBHEM MOpst. Penbed
B OCHOBHOMY TOPHCTHIT, XBUJISICTHI Ta TOPOUCTHH 3 BIIKPUTUMHU PIBHUHAMI Ta CEPEIHIM YXUIOM CXUIIY 5°, 10 BBAKAETHCS BUCOKIM YXHJIOM
JUISL HezaxuleHux rpyHTiB. Lle cpuunnse BuCOKUil MOBepXHEBUI CTIK, 1[0 IIPU3BOAUTH 10 HAJMIPHUX IOBEHEN Ta YTBOPEHHS SIPiB, IIPOPi-
3aHHs TJIMOOKNX TPAHIIed, 0 MPU3BOAUTD [0 PYWHYBaHHs KUTIOBUX OYAMHKIB 1 eKostoriunux Karactpod y Bcbomy Mmicti Tombe. ITposenena
JOCTiHKUI[bKA poOOTa Ol HIOBAIA €PO3iI0 APY Ha BPasMBUX AinsHKkax Micta Tombe, SIKi HocTpaskaain Bijl CUIBHUX PIYKOBUX noBeHei. I1oaboBi
BUMIPIOBaHHsI TPOBOANIUCS 3a jonoMoroio 50-metpoBoi ctpiuku, GPS, cymyTHrKOBUX 300pakenb i abopatopHoro anasisy. JlabopartopHuit
aHasi3 Po3MipiB YACTOK IPYHTY MTOKA3aB, 1[0 CEPEe/HI PO3MipH YaCTHHOK cTanoBmIu 74,9 %, 14,1 % ta 11,0 % a5 micky, MyJIy Ta TJIIMHH, BiIO-
Bi/[HO; TEKCTYPHUM KJIACOM JIJIsI BCI€T 10CII/PKYBaHOI MiJistnky OyJia mimana rianHa. [TopucTicTs yciel qocmiakyBatnoi 061acTi MiCTUTh HU3bKIH
00’eM TIyCTOT BiftHOCHO 06’eMy TBepArX pedoBuH. HacuiHa niiibHicTs Oyia Jero BUCOKOO MOPIBHHO 31 CTaHAAPTHUMK 3HAYeHHIMU. XiMiuHi
BJIACTHBOCTI I'PYHTY Masu cepejiHe 3HaueHHs: pH rpynTy s Beiel ainsauku (ESM), mo cranosuiio 6,42. Ile Bkasye Ha Te, 1110 IPYHTH € 3JI€TKa
KHMCJIUMH, 110 BIIMBAE HA aKTHBHICTH MiKpOOIB Ha OPraHiYHUX PEeYOBMHAX, SIKI MMOCHJIIOIOTH 3B'sI3YBaHHs IPYHTIB, 1100 TIPOTUCTOSITH €po3ii
PIYKOBUX TABOJIKIB. JIFO1 BAAIOTHCS 10 BUKOPUCTAHHS POCJIMHHOTO MOKPUBY pociuau Ipomoe Carnea six 3aX0/IiB TIOM SIKIIIEHHST, {00 3aX1C-
TUTH CBOT BpassmBi Oy anHKY Ta (hepMu Bijt 6aIKOBOT eposii, OCKiIbKI cTeb/Ia MEePEITTAIOThCS Ta YTBOPIOIOTh TOBCTHIT TIOKPHB, SIKUH PO3CII0E
BHCOKOTIBUKICHUIA MOTIK BOJM B JlaminapHuii motik. Cruiereni crebia 3aTpuMyioTh, GJI0KYIOTH Ta 3armo6iraioTh 3aTOMIEHHIO TPAHCIIOPTOBAHNX
MatrepiajiB (IpyHTY, FyMycy, 'pasilo) MK cTebuaMu, THM CAMKUM 3a1100iralodn Ta YIIOBUILHIOIOUH €PO3iI0 IPYHTY /10 MiHIMyMY.

Kmouosi cnosa: panToBi MABOJKH, MOPUCTICTH IPYHTY, HaJIKOBa epo3is, MoM SKIIeHHs HaCTiIKiB, [pomoe Carnea, micto TomGe.
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PO3TNIAA THPCH AK NMOTEHLIHHOI CHPOBHHM ANA NOM AKIUEHHA KNIMATHYHHX 3MIH HA BHYTPIIIHEOMY
CEPEOBMIII cropinxu 24-28

James J. Robert, Ayehaniminyo Ekpete

O06’eKTOM TOCIIKEHHST € THPCA SIK TTOTEHIIHHA CHPOBMHA JI7IsT TOM SIKIIIEHHST KIIMATHYHUX 3MiH ¥ BHYTPINIHBOMY cepenoBHIi. MeTomom
CyMIIlli BU3HAYAIN TTUTOMY TEIJIOEMHICTD 3pa3ka THPCH, a TEIJIONPOBIHICTh — MeTozioM aucka JIi. PegynbraTtu gocsrizker s mokasasiu, 1o
NUTOMa TeTIOEMHICTh TUPCH CTaHOBUTDH 54,9271 Jlsk-r -K ™!, a temmonposianicts — 0,12 Br/m-K. IlizcymMok pesysisratis mosisitac B TOMY,
1o Tupci norpibno 61usbko 54,9271 [k~ K1, m06 36inpmury csoio ogunuiio Macu Ha 1 °C i IOPiBHAHO LysKe HU3bKY TEIJIOIPOBiAHICT
0,12 Br/m-K. Tupcy MOKHA BUKOPUCTOBYBATH sIK KOMITO3UIIHHUTT MaTepiat 1Jist TOKPIiBJIi Ta cTest, 1100 3HaYHO 3MEHITUTH IBUAKICTD, 3 IKOI0
TETJIOBA €HEePTisl COHIL TePeJacThCsl B HABKOJIMIITHE CEPeIOBUIIE, i, OTKe, 3MEHIINTH BILTMB 3MiHU KJIIMaTy Ha HABKOJUIIHE CEPEOBUIIE
B npumimienti. Tupca, sika He 06pOOAAETHCS UM YTUITIBYETHCS HAJIEKHUM YMHOM, MOKE CTBOPHTH CePHO3HI TIPOOIeMU /st BOAHUX | HA3eMHUX
€KOCHCTEM, CIIATIAXIB MOKEK Ta MPOoOJIEeM 31 3/10POB’IM, HAIIPUKJIaJ, Cepiio3Hi aepriuni peakiii. ToMy pO3IVIs/ iHIINX BapiaHTIB IIOBTOPHOTO
BUKOPHMCTAHHSI TUPCH 3MEHIITUTH TPOGJIeMHU, SIKi BOHA MOKE CTBOPUTH JIJIsi HABKOJMIIHBOTO CEPEJ0BHUIIA.

KomoyoBi cioBa: Tupca, TEIJIOBi BJIACTUBOCTI, KOMIIO3UIIIHHIIT MaTepias, oM SIKIIIEHHs 3MiHN KJIiMaTy, BHYTPIIIIHE CePe/IOBHUIIE.
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3ACTOCYBAHHA METO/ONOrI CEHCOPHOr'O AHAMI3Y Y TEXHOMOr'Y PHBHUX CHEKIB INA EXCNPEC-EAPIB
3 PEr'YNbOBAHMM BMICTOM TICTAMIHY  cropinku 29-35

Mawnoni T. A, HixiTuina T. I, Tkauenxo 0. B.,, Kamenera H. B, Bapymwuesa fl. 0., Mupouxivenxo 0. M., TiTnozsa 0. 0.

OG6’ €KTOM JIOC/IIIPKEHHS € TEXHOJIOTis pUOHUX CHEKIB /IS eKcrpec-6apis 3 peryJIbOBaHUM BMICTOM TicTaMiHy /il pallioHa/IbHOI KOPeKIii
MEBHUX PAIioHiB XapuyBaHHs HaceseHHs. OMHUM 3 HaUOGLIbIT TPOGJIEMHUX MiCITb B TEXHOJIOTIT puGHOT (hepMEHTOBAHOI MPOIYKILii € HAKO-
MIYeHHs GIOTeHHNX aMiHiB, SIKi BOJOMIIOTH TOKCHYHIME BIACTUBOCTAMU. [liBUIIIEHe HAIXOIKEHHS TiCTAMIHY MOJKe BUKJIMKATU TaK 3BaHY
«ricTaMiHOBY» Mirpess (cunapoM XOpTOHA), roI0BHMI 6ib (HeBpasris Xappica, 0 XapakTepusy€eThest 6oaem B 001acTi ouelt, 106a, CKpoHe-
BOI YACTHHI TOJIOBH, CTHO30TEYET0, 3AMATEHHSIM CIM30BO1 HOCA) Ta iHIIT CHMITTOMH, BKIIOYAI0YN HYIOTY, IOPYIIEHHSI POOOTH NIy HKOBO-KHUIIT-
KOBOTI'O TPaKTY, IIiT, Ii/{BUIIeHE BU/IJIEHHS IIIJIYHKOBOTO COKY, IOYaCTiIIaHHs cepuebUTT i BHUKEHHA AiacTOIIYHOrO (HUKHBOTO) KPOB'THOTO
Trcky. KpiM Toro, 3HuKy€e nprBabMBicTh CHEKOBOI MPOJIYKINii 30BHIIIHII BUIJISA, a came opMa Ta KOJIp CHEKIB.

B xopi nocmipKentss BAKOPUCTOBYBAJIUCS METOJIM CEHCOPHOTO aHATI3Y, CTAHAAPTHI METOM JOCIi/KeHHs (hi3UKO-XIMIYHIX MOKA3HUKIB
srocti. O6paHa METO0JIOTIS I03BOJISIE BYACHO BIIKOPUTYBATH TEXHOJIOTIUHI MTPOIECH BUPOOHUIITBA PUOGHNX CHEKIB /11 OTPUMAHHST BUCOKO-
SIKICHUX, Ge3MeYHIX MPOAYKTIB XapuyBaHHSI, 1[0 BOJOAIIOTH TADMOHIHHUM CEHCOPHUM TPOGiieM, a TAKOK YIPABISATH MPOIECAMI HAKOIIH-
YyeHHs1 GIOreHHUX aMiHiB.

OTtpuMani pe3ysabraTi TPOBEIEHNX OCTIKEHD TO3BOJSIIOTH CTBEPIKYBATH, IO MTPOTIOHOBAHI TEXHOJIOTIUHI MPHIIOMI Ta po3pobIeHnit
iHrpeieHTHIIT cka/ hapiieBoi cyMmiln mpu BUPOOHUIITBI CHEKIB, CIPUSIOTH POIMIUPEHHIO aCOPTUMEHTY CHEKOBHX TIPOJAYKTIB st 3710PO-
BOTO XapUuyBaHHsI 3 BUCOKUMU CIIOKMBHUMU BJIACTUBOCTSMH, sIKi 3a0e31euyioTh puBabIMBUI 30BHIIIHII BUJIs, Ge3nednicTs, Giosoriuna
uinnicte. Ile MOB'I3aHO 3 THM, 110 BpaxoBaHi COKUBAIbKI yHog06anisa 10 (OPMH, KOJIbOPY, KOPUCTI Ta GE3TeYHOCTI T03BOJIUIN Ha OCHOBI
METOIOJIOTIT CEHCOPHOTO aHAI3y HAyKOBO OOIPYHTYBaTU BUOIP CUPOBUHH, ¢(HOPMYBATU BUMOTHU JI0 30BHINIHBOTO BUTJISIAY TOTOBOI TIPOIYK-
il Ta BUKOPUCTOBYBAHOI Tapu st (hacyBarHst cHekiB. OCHOBHOIO CHPOBUHOIO JJIsi BUPOOHUIITBA CHEKIB 0OpaHo prOy BHYTPIIIHIX BOLOIIM
YKkpainu 3 MaJI0aKTUBHOIO (hepPMEHTATHBHOIO CUCTEMOIO i, Bi/IOBIZIHO, HEBEJIMKOIO KiJIbKICTIO HU3BKOMOJIEKYJISIPHUX JIETKUX PEYOBUH, SIKi
TIPUIMAIOTh y4acTh y popMyBamHi 3amaxy. B mporieci BupoOHuIITBa 3a0€31e9yEThCsT BUCOKUI CAHITAPHIHN PiBEHb i 3aCTOCYBAHHSI CIIOJKIBYOL
Tapy MaJIoi MiCTKOCTI, 1[0 TaKOK BiJATIOBiZa€ CyYacHUM BUMOTaM BiJBiyBauiB ekcipec-6apis. Kpim Toro 110 penentypHoro ckiasy dpapuieBoi
cyMilti BBEIEHO MPUPO/IHI GiomoTiMepr POCTMHHOTO MOXO/KEHHS, SIKi T0O3BOJISIOTH YIIPABJSATH MPOIECOM HAKOIMYEHHs OIOTeHHUX aMiHiB.

Kmouosi cnosa: cericopruii anasiis, pubHi cHeKH, ekcripec-6apu, XapuoBa IiHHICTb, GioreHHi aMiHu, Ge3MeYHiCTb.
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JOC/IIMEHHA TA NOPIBHANLHHA AHAM3 AKICHHX NMAPAMETPIB XAPYOBHX NOPOLUKIB, BHPOE/MIEHKX I3 3EPHOBOI
CHPOBYHH HA BAOCKOHANEHOMY CTPYMMHHOMY MITHHI  cropinku 36-43

Sun Changgao, Onuxosikos 0. B., Gao Xiacjin, Mapuwuiu A. I, Zhang Sichen, lllesyenxo A. 0., Sun Botong, Zhao Yue

O06’€KTOM JOCITIIFKEHHS € 3pa3KN XapUOBHX MOPOIITKIB, OTPIMAHNX B PE3YJIBTATI TOMEJY TIPOYKTIB 30MPAHHS Ta MePEePOOKI HI3KH 3€PHO-
BUX KYJIBTYP, 3a JOIIOMOT0IO TEXHOJIOTIT IIOBITPSIHOTO MOMEJTY Ha BAOCKOHAJEHOMY CTPYMUHHOMY MJnHI. OHI€I0 3 Hall BasKIMBIIX 1podeM
CY4JacHOI XapyoBOi TPOMMCJIOBOCTI € Te, IO AT BUPOOHUITBA GOPOINHA i3 36PHOBUX KyJBTYP BUKOPUCTOBYETHCS TIEPEBAKHO €HIOCTIEPM,
a IiHHI HYTPIEHTH 3HAXOAATHCS B 060JIOHKAX Ta 3apofiKy 3epHa. Cripobu po3MesioBaHHs 060IOHOK Ta 3aPO/IKA 3ePHA HA MITHHAX, TOITHPEHNX
Ha ICHYI0UMX MJIMHOBUX KOMOIHATAX, IPU3BOASATD 10 OTPUMAHHSI BEJUKUX IIMATKIB BUCIBOK, 110 JAI0Th BETUKUN PO3KHU Y PO3MIpaX 4acTOK
TIPOLYKTIB TIOMEJTY i € €HePrOBUTPATHIMU.

SIK BBaXKAKOTh aBTOPU, HAWKPAIUM PillleHHAM 3a0€3IIeYeHH s IIHCHO I[LIbHO3EPHOBOTO MOMEJTY, TOOTO MOMEJLY 3ePHa Pa3oM i3 000JI0HKA-
MU, € HOBITPAHUII TOMeJT Ha CTPYMEeHeBUX MIMHaX. Biockonanenuil cTpyMeneByii MJIMH A€ MOKJINBICTD TIEPEMETIOBATH B MyKY O/IHAKOBOIO
KOHCHUCTEHIIT sIK €HI0CTIEPM, TaK i 0O0JIOHKU 3epHA. 3 OJHAKOBOI KIJIBKOCTI CHPOBUHK MOKHA BUPOOsTH nprbau3to Ha 30 % Oisbine KiH-
1I€BUX TIPOAYKTIB IOMeJsty. BaskynBo if Te, 10 BAOCKOHAJICHUN CTPYMEHEBUI MJIMH TIPU BiATIPAIIbOBAHUX PEKUMAaX BUTPAYA€ JIsd IOMesy He
OiJiblire eHepril, HiK 3BUYARHIH MJTUH.

Jlnst poctiKeHb Oy B3sATi TIOMEIEH] Ha TAKOMY MJIMHI HAHOLIbII MAcOBi IPOAYKTH — GOPOIIHO IeHYHE (YOPHO3EPHIBKA), GOPOIIHO
rpedare (3i CMaskeHOl TPedKkr) Ta BUCIBKY Tiernyni. [Teprni gBa MpoAyKTH — MiJIbHO3EPHOBOTO MOMEJY,  BUCIBKM — BUPOOJIEH] BHACIIIIOK
00BaJICHHSI MIITEHKIl, BUPOIIEHOT BIZIMOBIIHO /10 BUMOT OPraHiuHOTO 3eMyepoOeTBa. 3pa3ku TIOPOIIKIB, OTPUMAHUX B PE3yJIbTaTi MoAPiGHeH-
HST IIMX TIPOJYKTIB Ha BIOCKOHAJIECHOMY CTPYMUHHOMY MJIMHI, MOPIBHIOBAIUCS 3 KOHTPOJBHUMHU 3pa3KaMy — BUPOOJIEHUMH 3 aHAJIOTTIHOT
CUPOBMHHU Ha BAJIKOBOMY MJIMHI — HaWGIIbII HOMMPEHii KOHCTPYKILIL, 10 3HAXOAUTHCS Ha 030poeHHi KoMbinaTiB MauHiB. ByJio saiiicHeno
BUMIipIOBaHHs (hi3MUHUX MTOKA3HUKIB TIOPOIIKIB, BUBYEHI Terodiznyni BaacTuBocTi Ta 6ioTEXHONOTYHI HapaMeTpH.

OTpumani pe3ybTaTi 03BOJSAIOTH CTBEP/KYBATH, 1[0 MOPOIIKHU, OTPUMaHi Ha B/IOCKOHATIEHOMY CTPYMUHHOMY MJINHI, MAIOTh XapaKTepu-
CTUKHM Kpalili 260 6JIM3bKI /10 TIOPOIIKIB, OTPMMAHUX Ha 3BUYaiiHIX MnHAaX. [1e 103BOMMTH BUKOPUCTOBYBATH iX 6€3 iICTOTHOI 3MiHN perenTypu
BUPOOIB 3 iX sofaBaHHsIM (X1i600YI0UHIX, MAKAPOHHUX Ta iH.), @ TAKOXK CTBOPIOBATH HOBI IETHYHI, KOPUCHI IS 3/I0POB’sI IPOLYKTH, OaraTi
Ha Gi0JIOTIYHO aKTUBHI PEYOBUHH.

Kmouosi cnosa: 11i1bH03epHOBE OOPOIIHO, MOBITPAHUI MOMEIT, CTPYMUHHUIT MJIMH, SIKICHUI aHas1i3 GOPOIITHA, TIIEHUIIs], IPeYKa, BUCIBKH,
UETHYHI TPOIYKTH.
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