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TUE-SSS-CT(R)-01

DEVELOPMENT OF OPTICAL GLASS FOR
MID-INFRARED TRANSMISSION!
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Abstract: In this work, we researched and developed improved lead-boron-silicon-germanium heavy metal oxide
glasses that show promise as hostmaterials for lasers operating in the 2,5-5,5 um spectral regions for medical, military
and sensing applications. Glasses were optimized for stability and high transmission in the Mid-Wave Infra-Red
(MWIR). Targeted glass specifications included low hydroxyl concentration, extended MWIR transmission window.
These optical glasses is also characterized by a high index of refraction, greater than 1.90, high dispersion, between 19
and 23.

Keywords: lead oxide glasses, MWIR glasses, optical glass, high refractive index, heavy metal oxide glasses,
dispersion.

BBEJIEHHUE

HccnenoBanust marepuanoB npospaunbix ains  HMK-myueil o0ycioBieHO HEOOXOIUMOCTHIO
pa3BUTHS W COBEPIICHCTBOBAHHS ONTOAIEKTPOHHOW TEXHMKM B TaKUX OO0NacTsIX Kak
TEJIEKOMMYHUKAIMH, MEIUIIHA, TpUOopocTpoeHue. bombInoil HayyHbIi U MPaKTUYeCKUN MHTEpec
MIPEJICTaBISIOT ONTUYECKHE MaTepHralibl padoTatouue B cpeaneit MK-obmactu cniektpa (2 - 6 MKM).

Becpma pacnpocTpaHEHHBIMH ONTHUYECKHMMM MaTepuajaMu A MH(paKpacHOW TEXHUKHU
SBJIAIOTCSI CTEKJI000pa3Hble MaTepHasbl, KOTOpPble 00JaJat0T HEKOTOPHIMH MPEUMYIIECTBAMH IO
CPaBHEHHIO C KpHUCTallaMu. Bo-NepBbIX, CTEKJIa OTIMYAIOTCA BBICOKOW  ONTHYECKON
OJTHOPOJHOCTBI0O M U3 HHUX MOKHO H3TOTOBJATH JETald JIOCTATOYHO OOJIBIIUX Pa3MEpOB,
YJIOBJICTBOPSIIOIIME B ONTHYECKOM OTHOIIEHHWH CaMbIM BBICOKMM TpeOOBaHUSM. Bo-BTOpbIX,
OOJIBIIMHCTBO CTEKOJI YCTOMUMBHI K BO3JeicTBUIO aTMocdepbl. KpoMe Toro, npoiecchl mogydyeHus
U OT)KUT'a CTEKOJI 3HAUYUTENIBHO MPOILE IPOLECCOB BHIPALMBAHUSA U OTKHUIAa KPUCTAIIIIOB.

! JloknambT € mpesicTaBeH Ha CTyIEHTCKATa Hay4Ha cecus Ha PyceHcku yHuBepcuteT guimnan- Pasrpan na 15.05.2018r.
B CeKIMsl XMMUYHHU TEXHOJIOTMH C OPUTMHAIIHO 3arjiaBhe Ha PycKH e3uK: Pa3paboTka ONTHYEeCKHX CTEKOJ MPO3PauyHBIX
B Cpe/iHel 00J1acTH NK-CIIEKTpa
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Cunukartnelie, 6opaTHble U (ocdaTHbIe CTEKIa B CBOEM OOJBIIMHCTBE MPO3pauHbl A0 ~ 3
MKM. [Ipo3payHocTh B 3T0i1 061acTH OrpaHryYEHa CYIIECTBOBAHHEM «BOJHBIX)» MOJIOC MOTJIOIIEHUS,
KOTOpbIe OOYCIIOBJICHHBIC HATMYHEM B CTEKJIC MOJICKYJIIPHOW U XMMHUYECKU CBS3aHHOUN BOJIBI.

KBapuesoe ctexno (Si02) MokeT ObITh MPO3PAYHBIM 10 ~4 MKM, KaJbI[UEBOATIOMUHATHBIE U
KaJIbIIMEBOTAJUIATHBIE CTEKJIAa — /10 4-5 MKM, repMaHaTHBIC - 710 6 MKM.

Ilens paboTel - it cTekod B okcuaHou cucteme PbO-B203-Si02-GeO2 ycraHOBUTH
3aBHUCHMOCTh  ONTHYECKUX ITOCTOSHHBIX OT HMX XHMHYECKOTO COCTaBa M OOOCHOBATh BBIOOD
HauboJsiee MEepCHEKTUBHBIX COCTABOB ONTHYECKHX CTEKOJ, MpOo3payHbIX B cpenHeit odnactu UK-
cnektpa (10 5,5 MkMm). Kpome Toro, ontudeckue MmoCTOSSHHBIC CTEKOJI JOKHBI ObITh OJIM3KUMU K
creayrommM mokaszaressm: Np = 1.945+0,01; (nr - nc) = 425,1+10; vp = 22,6.

HN3JI0KEHUE

OnTudueckne CTEKIa C MOXOXKHUMH CBOMCTBAMH CO3JaHBI B CHCTEMaX C BEICOKHM
COJIep>)KaHUEM OKCHJOB CBHHIIA, TeJTypa, BUcMyTa wiu repmanus [1-3]. OpgHako TemypaTHbIe
CTEKJIa HEMPO3payuHble sl BUIUMOTO CBETA, & CTEKJIA C BHICOKMM COJIEPKAHUEM OKCHJIa BUCMYTa
XapaKTepPU3YIOTCS BBICOKON KPUCTAIUIM3AIMOHHOM c1ocoOHOCThIO. [lonydyeHne cTaOuIbHBIX CTEKOI
C ITOXOXKHMH CBOMCTBAMH BO3MOKHO B okcuiaHo#l cucreMe PbO-B203-Si02-GeO2. B cocras sTHx
CTeKolN Takke MoryT BXxoauth Gaz0s, TiO2, ZrOz, La;03, CdO u apyrue KOMIOHEHTHI, BIHSIHHUE
KOTOPBIX Ha ONTUYECKHE CBOMCTBA OKCUAHBIX CTEKOJ €IIe HEJJOCTATOYHO U3yUECHO.

IIporuo3upoBanue ONTHYECKUX MOCTOSTHHBIX cTekoJ B PbO-B203-Si02-GeO2 cucreme

C 1enpl0 CyIIECTBEHHOTO YMEHBLIEHHS OO0bEMa SKCIEPUMEHTAJIbHBIX HCCIIEIOBaHUI,
pa3paboTKa HOBBIX COCTABOB ONTHYECKUX CTEKOJI C 3aJaHHBIM KOMILIEKCOM CBOMCTB, IPOBOMIIACH
C UCIIOJIb30BaHUE PACUYETHBIX METO/J0B OLIEHKU WX CBOWCTB. Pa3paboTka yka3aHHBIX METOJIOB
0a3upoBanach Ha OOJBIIOM KOJMYECTBE HKCIEPUMEHTAIBHBIX JAHHBIX O CBOMCTBAX Pa3IMYHBIX
OKCHJHBIX CTEKOJ, KOTOpPbI€ HAKOIUIEHbl B TE€YEHHWE MHOTUX JIET KaK OTEYECTBEHHBIMHU, TaK U
3apyOeKHBIMU UCCTIEA0BATENSIMU (2JIEKTpOHHAs 0a3a qaHHbIX SciGlass).

DKcrepuMeHTalbHast BRIOOpKa, BKIOYana 860 cOCTaBOB CTEKOJI, B OOJIBIIMHCTBE KOTOPBIX
coJiep’KaHue KOMITOHCHTOB HaXOJWJIOCh B clieAyromux mnpenenax (Mon.%): PbO — 10...85; B20s,
SiO2, GeO2 — 0...60; Gaz03, Al03; ZnO; CdO — 0...20; La03, TeO2, TiO2, ZrO2, K20, Na2O —
0...10. Crekna, KOTOpble BOIIIM B SKCIEPUMEHTAIbHbIE BBIOOPKH, OTJIMYAINUCH BBICOKUMH
CpPEeAHMMHU 3HA4YEHMsSMHU MoKa3aTens mnpeiromieHus (np=1,848+0,125) B coueraHnu ¢ HUZKUMHU
3HAYEHHUSIMHU Kod(duiimenTta qucrnepcun (vp=25,5+5,8).

Pa3zpaboTky MaTeMaTHUeCKUX Mojielel MPOBOJMIN METOI0M MHOKECTBEHHON KOppeNsLuu.
JInst ommcaHusi 3aBHCHMOCTH ONTHYECKHX ITOCTOSHHBIX CTEKOJ OT HMX COCTaBa HCIOJIb30BATU
JMHEWHOE ypaBHEHUE perpeccu BUa:

y= Zbi X 1)

rle § — pacyeTHOe 3HAYeHHE CBOWCTBA CTEKNA; Di — K03 UIMEHTHI perpeccuu; X —
coJiep>KaHue KOMIIOHEHTOB B CTeKJIe, MOJL. %o.

Pacuer smnmpuueckux Ko3(QQHUIMEHTOB B YpPaBHEHHM PErPEeCcCCHU IPOBOAMIICS METOJ0M
HauMEHbIIMX  KBajapaToB. KauecTBo  ammpokcumanuu  ypaBHeHueMm (1)  oueHuBanoch
KO3 PHUIIMEHTOM MHOXKECTBEHHOH Koppessiiuu (R), a Takxke no kpureputo Ouiepa.

[TonydyeHHble ypaBHEHHUS PETrpeccur aJeKBaTHO OMHCHIBAIOT HKCIIEPUMEHTAIbHbIE IaHHbIE U
MO3BOJISIIOT C JIOCTATOYHO BBICOKOH TOYHOCTBIO PACCUMTHIBATH ONTHYECKUE MOCTOSHHBIE Np, (NF -
Nc) ¥ Vb AJI CTEKOJI C YKa3aHHBIMU MpeJelaMH COAEpKaHUsI KOMIIOHEHTOB, YTO MOJTBEPK/1aeTCs
pe3ysbTaTaMi pacyeTa ONTHYECKMX IIOCTOSIHHBIX JJI OTHENBHBIX IPAKTUYECKHMX COCTAaBOB
CBHHELICOJIEpKAIUX CTEKOJI, TPUBEICHHBIX B Tabnuue 1.

-11 -
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Tabmuma 1 — 3HadueHus ONTHYECKUX CBOMCTB CTEKOJI

CBoiicTBa CTEKOJI
Crexiio DKCIIepUMEHTAIbHBIC PacueTtHbie
Np (nF - nc) VD Np (nF - nc) VD
Nel 1,857 363,7 23,5 1,860 370,8 23,3
No2 2,030 565,0 18,2 2,022 555,0 18,4
Ne3 1,947 411,7 23,0 1,946 411,5 23,5

HccienoBanune CieKTPaIbHbIX XapaKTEePUCTHK cTeKoJI B cucteme PhO-B203-Si02-GeO:2

Pacyer onTUManbHOTO KOJUYECTBEHHOTO COJIEPKaHUS OKCHUIOB B 0a30BBIX CTEKJIaX
npou3Boawicss Ha OBM MerogoM JMHEWHOrO MPOTPaMMHUPOBAHUS HA OCHOBE TIOJYYCHHBIX
ypaBHEeHHI perpeccuu. [Ipu MOUCKE ONTUMAIBHBIX COCTAaBOB PACCMATPUBAINCH BCE CTEKIIA,
pacyeTHbIE 3HAYEHHUS ONTHYECKUX IOCTOSHHBIX KOTOPHIX IOMAAal0T B 3aJaHHbIC mpeaenbl (Np =
1.945+0,01; (NF - nc) = 425,1+10; vpo = 22,6). OnrtumaibHble COCTAaBbl ONTHYECKUX CTEKOJI,
MOMAIAl0IIKe B YKa3aHHbIC MPeaesibl, ObUTH mojydeHsl B cucreme PbO-B203-Si02-GeO2. Kpome
yKa3aHHBIX KOMIIOHCHTOB CTEKJIa B HEOONBIIMX KonudecTBax cojaepxanu takke AlOsz, LaxOg,
Zn0O, BaO, CdO.

B 3aBrcuMOCTH OT coZiepyKaHKsI OCHOBHBIX CTEeKII000pa3yromux okcuaoB B203, SiO2 u GeO2
MPO3PAvYHOCTh CTEKOJ B cpenHeit oomactu MK-crekTpa u3meHsace ot 2,5 MKM 10 5,5 MKM (pwucC.
1). Tak MHOTOCBHHIIOBBIE CTEKJIa, COJepkamme B cBoeM coctaBe B.Os, xapakrepu3oBainch
OTPaHUYCHHOW TMpo3pavyHOCThIO 10 2,5 MkM (puc. 1, crekino Nel), m3-3a BBICOKHMX YacTOT
KojeOaHus, KOTOpbIE OOYCIIOBJICHBI XHMHUYECKOW CBs3pi0 B-O W Hamu4meMm «BOIHBIX» IOJIOC
MTOTJIOIICHMS.

Yactrunas win mojiHas 3ameHa B0z ma SiO2 B MHOTOCBHMHIIOBBIX CTEKJIAX ITO3BOJISICT
YBEJIIMYUTH MPO3PAYHOCTh CTeKoN 10 4,5 MkMm (puc. 1, crexno Ne2), omHako ATH CTEKJIa Takke
XapaKTePU3YIOTCS HATUIHEM «BOJIHBIX) ITOJIOC TIOTJIONICHHSL.

HauGonpiield mpo3pauHocTbio B cpeaHeit oOmactu  HMK-cmektpa XapakTepusyrorcs
CBUHIIOBOT€pPMAaHATHBIE CTEKJIA, KOTOPBIE TPO3PAUHEI 10 5-5,5 MM (puc. 1, crexno Ne3).

100
=~
D) o &

|

£ 60 - | . Ne3
= |‘ “
S | Ne 2 ‘
~ Q .
= 1 Ne 1 y P
Q 40 ‘. e —
= ‘I‘ // o
é 20 \.\y/, g \

0 1 1 I ' | I

2,0 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0
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Puc. 1. Cpasuenne UK crektpoB mpomyckanust crekoi B cucreme PhO-B203-Si02-GeO2
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3AKJIIOYEHHUE

JInsi MHOTOKOMITOHEHTHBIX CTEKOJI B OKCHIHOM cucteme PbO-B203-Si02-GeO; paspaboranb
MaTeMaTHYEeCKHE MOJIEIH, KOTOPhIC C BBICOKON TOYHOCTBIO MIO3BOJISIOT PACCUUTHIBATH ONITHYCCKUC
MOCTOSIHHBIC CTEKOJI B 3aBHCHMOCTH OT UX XHMHYECKOr0 cocTaBa. CBUHIIOBOTEPMAHATHBIC CTEKIIA B
CpaBHEHHU C OOpaTHBIMH ¥ CHJIHMKATHBIMH XapaKTepPH3YIOTCS HauOOJBIIECH CIIOCOOHOCTHIO
nponyckars MK-nyuu ¢ yIMHON BOIHBI B HHTEpBAJIE A0 5,5 MKM.
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Abstract: Silicone is an oligoelement without which the body can not exist, because it provides the health of
connective tissue anywhere in the body - in the muscles, skin, cartilage, skin, joints, blood vessels.

It stimulates the production of collagen fibers, maintains the moisture of the tissues, tones and tightens the skin.
Silicon also enters the keratin structure to give hair denseness and prevent nail fragility.

The valuable oligoelement also participates in the mineralization of bones because it helps to fix calcium. But
silicon is not produced in the body, it has to be deposited and "stored" in it.

We can get silicon from some mineral water, as well as whole grains, beer, dates, bananas, coffee and tea. The
largest amount is found in wheat, oats, nettles, bamboo (which bends but does not break thanks to silicon).

Keywords: Silicon, organic silicon, nutritional supplements.

BBbBEJIEHUE

CuMuusT € eIMH OT Hal-pa3npoCTPAaHEHUTE MUHEPAJIM Ha IJIaHETaTa, HO UMa MHOT'O MaJIKO
XpaHH, KOUTO CHIBPKAT KOJMYECTBO IOCTATHYHO 3a J1a OCUTYPU JTHEBHHUTE HYXIU OT KOUTO
YOBEIIKUS OPTraHU3bM ce Hy)KJae. B mHenHus MoaepeH cBsT, 00ceOeHH OT 3a0bp3aHus HAYWH Ha
KUBOT, 3aMbPCIBAHETO, TIPEKATICHO MPEPa0OTEHN XPaHU U OCTHU Ha MUHEPAIU XPAHUTEITHU CTOKU
ce OKa3Ba, Y€ MacoOBO XopaTa CTpajaT OT XpaHuTenHu aepunnutu. CUIULIUAT UTpae TBHPAE BaKHA
poJIs 3a HAIIeTO 37paBe M HEe OWBa Jla Ce JOMYyCKa JIMICAa Ha CWJIMWIHMKA B YOBEIIKHS OPTAHU3BHM.
Hamero T1amo chabpka CHIMIMK B KOcaTa, HOKTHTE, IIMTOBUAHATA >KJle3a, xumoduszata u
HagOBOpEUHUTE >KJIE3U U JIMIIcaTa My OTKJIIOYBA PEIWIla TEKKH OO0JIECTH: OCTeOMaJallus
(pa3MexkBaHEe Ha KOCTHTE), BIIOIIaBaHE HAa CHCTOSHHETO Ha CTaBHUS XPYIIsUI, OOJECTH Ha OYHTeE,
3p0UTe, KOcaTa, KOKara M HOKTHTE, IUCOAKTEepHo3a, aTrepocKiepo3aTa, KaMbHU M TACHK B
OpOpenyTe, 1MabeT, apTpUT, IPOKa3a, paK

BbriepoasT ce Hamupa Ha mecto Msicto B MenneneeBata tabmuma. (Kolarov N., 1975)B
CBIIIOTO BPEME TOBA € Hal-BaXKHUSAT 32 HAC €JIEMEHT, TIOHEKE CME ChbCTABEHU TOUHO OT HETO (aKO HE
B3MMaMe M0Ji BHUMAHHUETO HaW-TIOMyJsipHaTa ChCTaBKa — BojaTa). BeriaepoabT ch3gaBa HamiaTta
OpraHMyHa XuMus, OJarojapeHre Ha HEro MMamMe Tela. B ydwnuine HU y4aT, 4e eJUHCTBEHHST
“xuB” enemeHT oT Ilepmomnunara Tabmuuna wa EnemeHTuTe € BBIAEPOIBT H, Y€ CaAMO
“opraHnyHaTa XUMHUs paxaa kuBoT . Obade He € Taka — Mpe3 MeTAeCeTTe TOJUHN Ha MUHAIIUS BEK
CTaBa $CHO, Y€ €JIEMEHTHT CHJIMIHK, KOUTO ce€ HaMHpa Ha “MaJIKO IMO-JaJIEYHO MSCTO’ B
MenneneeBata Tabnuia (c e1Ha OKTaBa MO-BUCOKO) CHIIO JIEXKH B OCHOBAaTa Ha KUBOTA. CHITUITHUAT,
moAo0OHO Ha BBIVIEPOJA, ydacTBa B MHOTOOPOMHHM TPOIECH BHB BCEKH OPraHW3bM, BIU3a B
XUMHUYECKHA PEAKIMU C MOYTH BCHUYKO, KOETO CE€ HaMHpa HAOKOJO — TOBAa € OCHOBHATa My uepTa,
3apajii KosaTo ro Hapuuame “5xuB atrom”.(Lazarov D., 1993)

2 JloknaabT € Ipe/CTaBeH Ha CTYIEHTCKATa Hay4dHa cecust Ha PyceHckn yHusepcutet Quimani- Pasrpan na 15.05.2018r.
B CeKLMsI XMMUYHHU TEXHOJOTUH C OPUTMHAIIHO 3arjlaBhe Ha OBJIrapcku e3uK: buoreHHH cBoiicTBa Ha CHIIMIIMS
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@ur.1. EnekTpoHHa cxema Ha aToMa Ha CUJIUITUS

KucnoponsT e Haif-pasnpocTpaHeHHAT enemMeHT Ha 3emsta — 47%. Bropo mscto 3aema
cumuuaT — 29.5%. Cpabp)kaHueTo Ha JIpYruTe €JIeMEHTH € MHOro mo-maiko.(Barnett, E., &
Wilson, C., 1959) Cunnnuii uma B IsIChKa, TIMHATA, YaKbJjla, BOJIAaTa, 3eMATa, PACTEHUSTA, 3bPHOTO.
(Berri, L. & Meison, B., & Ditrih, R., 1987). HoBekbT mnpejcTaBisgiBa CBOCOOpPa3HO OTPaKECHHE Ha
3eMsdTa, IMOHEXKE IVICHAHKH XHMMUYCCKHUS ChCTAaB HAa YOBEHIKOTO TSAJIO BHXKIAMe, Y¢ HaW-TOJISIMO €
CBHABPXKAHUETO HA KHUCIOpOAA, CJIEeIBaH OT CWJIMILMS, a 4YaK CJed TAX HJBAa pel Ha JIPyruTe
eneMeHTH. CHIIMIMAT MPEACTaBIsABA €IEMEHT Ha )KMBOTA U MOJIBP)KAHETO HA HETOBOTO MPABUITHO
HUBO B OPTaHU3Ma € €/IMH OT Hali-BaXKHUTE KIIFOUOBE KbM TOOPOTO 37paBe.

N3J10KEHUE

Bceuuku 3naeM, de 6e3 kBapil (T.e. CHIIMIIMEB THOKCH]T), HE OM MMaJIo padOTeIId KOMITIOTPH,
teneonn, paauo u teiesusnoHH npenasarenn.(Ugai, A., 1984) KBapusT € ocHOBEH Marepuan B
ChbBpEMEHHAaTa EJIEKTPOHHKa (3a MPOU3BOJICTBO HAa TPAH3UCTOPU M HMHTErpaiHu cxemu). Hsama
HUKAaKBO CbMHEHHE, e 0e3 HEroBOTO ydacTHe (Ha CHIIMIIUEBHS TUOKCHI) He OM HACTBIMJIA epara
Ha HTEepHET

CBeTpT Ha eHeproMH(OpMalMOHHUS OOMEH B NIpHpojiaTa SICHO MOKa3Ba W HU Iomara Ja
OLICHUM TIIOCJENCTBHATA OT YOBEIIKATa TpeIllKa, CBbp3aHa C HEJOOLEHSIBAHETO Ha pOJsATa Ha
CHUIMIMS 3a JO0OpOTO 3/ApaBe. 3a na ce pa3depe ToBa, TpsOBa BHHUMATEIHO Ja C€ IOTJIeIHAT
CTaJUHUTE Ha pa3BUTHE Ha OOKeCTBEHMsS WHTeNeKT Ha [Ipupogara — cBeThT Ha MUHEpaluTe, Ha
pacTeHusTa, Ha IJIaHETUTE, CBETHT HA JKUBOTHUTE M CBETHT HA YOBeKa. [ Jieaiiku BCEKHU OT Te3u
CBETOBE, HE € TPYIHO Ja ce 3a0eNexu, KOJIKO MHOro MscTto € "pesepBupana' mnpupojaTa 3a
cuwmnug B “XKusata CyOcrtanius Ha 3emsaTta”. [la ce moAMHMHE CWIMLMS TNPU H3CIEIBAaHE Ha
“JKupara CyOcTaHius™ Ha YoBeKa € abCyp/IHO.

YoBekbT € coiita Ha 3emara. Toi e 3eMHO ch3maHue. 3eMsaTa € Heropara Maiika. Bcuukw,
KOUTO JKHUBEAT Ha 3€MsITa, MOTaT Jja ChIIECTBYBAT CAMO B CBIJIACHE CHC 3aKOHMTE, CIIOPEA KOUTO
)kuBee Ts. [loseTaTa, B YMATO MOYBA JIUIICBA CUJIAIMM, ca OC3IIONHH — 3€MATa HE € B ChCTOSHUE J1a
cbOupa CirlbHUEBaTa €HEprus M Ja s MpeAaBa Ha pacTeHuara. Toa ro "ymee" caMoO CHIIMLIUAT.
CpI10 ¥ B YOBEIIKUSI OPraHU3bM KHUBOTHT YTUXBA, KOraTo ChABP/KAaHUETO HA CUJIMIUI HaMaJIsaBa U
pe3epBUTE HE CE MOIMBJIBAT PEIOBHO ¢ XpaHarta.(Antonova T., & Nikiforov, B., 1993).

Cnopen  OMOXMMHUIIUTE, CUJTUIUAT € OCEMKPAaTHO W3IMOJI3BaH B YOBELIKHUS OpPTaHU3bM -
ydyacTBa B pa3IMUYHU MEXKIUHHU pEaKIHU KAaTo KaTanu3aTop M Wrpae OCHOBHA pOJS TpHU
MPOTUYAHETO Ha HHQOpMAalMs MEXKIy MO3bKa M OCTaHAJUTE OpraHu - HHpOpMalus, KOSATO
MOJIbPIKa JKUBOTA M KU3HEHUTE QyHKIUHU. Clel 0CEeMKPAaTHO M3IOJ3BaHE, CHIIMLUAT C€ OTBEX/a
OT opraHu3Ma. AKO KOJMYECTBOTO MY HE C€ MOI'bJIBA C XpaHa ¥ T€YHOCTH, )KUBOTHT YTUXBA.

CuiMuusT ¥ YCBOSIBAHETO HA JAPYIrUTe MUHEPAJIM.

HenoctursT Ha cumuiMii € IMpUYMHA 32 HEAOOpOTO YCBOSIBAHE WIM IIbJIHATAa JIUICAa Ha
YCBOSIBAHE OT CTpaHa Ha opraHu3ma Ha Haj 70 npyru enemeHTH. HenocTursT Ha MUHEpaIM 4ecTo
OuBa MpeIu3BHKAH OT HUCKO HUBO Ha CWIMIHUM, a MPH TaKOBa MOJOXXEHHUE CYIJIEMEHTHpPAHE C
MUHEpaIu He Moe fa Obae edexkTuBHO. Kak na pemmm to3u npodiem? C npremMaHe Ha CHITAITHNA!

Kanuusar € rnaBHata cbCTaBKa Ha TBBPAMTE CTPYKTYpU B KOCTHO-CTaBHaTa CHUCTEMA,
HO CUJIMIIMAT € [VIABHMAT  TPajJuBEH  €JIEMEHT Ha MEKUTe CTPYKTypu - OTroBaps  3a
TAXHATa €J1aCTUYHOCT. MeKkuTe CTPYKTYpHU BKIIOYBAT CBCAWHUTCIIHATA TbKaH, CYXOXWIUATA,
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KPBBOHOCHUTE CBIOBE, XPAaHOCMUJIATEIHATa CUCTEMA, HAJAKOCTHMIATA, XPYLSUIMTE, CTaBHATa
TeyHocT. Koraro umMa HeJOCTUI HAa CHIMLIMNA B MEKHTE CTPYKTYpH, HETOBOTO MSCTO CE€ 3aeMa OT
KaJIUMi - Taka Te3UW CTPYKTYpU CTaBaT TBBPAMU. Taka ce pa3BUBa aTepOCKIEpO3a, aTOHUS Ha
4yepBaTa, MOJIUAPTPUT, KAILUPAaHE HA ChPJCYHUTE KIanu U Jp. M3KII0OUUTETHO MHOTO CHIIMLUE ce
HaMupa B KocaTa, Kokata U HOKTUTE. Bcuuky 3a005151BaHUS. Ha TOPEIIOCOYEHUTE OPraHu ca BUHATU
CBI'BTCTBAHU OT HEJJOCTUT Ha CUIIMLIUH.

Cuimuuii 4 aTepockjepos3a

[Ipu OonHMTE OT arepockieposa (arepockiepo3ara € XpOHHYHO 3a00JsiBaHE Ha
KPBHBOHOCHATa CUCTEMA C MOPAKEHUSI BbPXY a0PTU ChC CPEJCH U TOJIIM pa3Mep) BUHATH € HAIUIE
IMO-HUCKO CHbAbPKAHHUC Ha CI/IJII/II_[I/II?I B CTCHUTC HAa KPbBOHOCHHUTC CHJ0OBC, B CPABHCHUC C TOBA IIPU
3npaBuTe xopa. CHIMIUAT OCUTYpsiBa €1aCTUYHOCT Ha KPHBOHOCHHUTE CBHJOBE, a KOraTro JIMIICBA,
KaJIIMAT 3aeMa HEroBOoTO MsCTO. ToBa € BB3MOXKHO, 3al[OTO B rpylara Ha eIeKTPOXMMHYHATA
AKTUBHOCT HA E€JEMEHTUTE KaJILUUAT 3aeMa I0-BUCOKO MSCTO OT CHJIMIUSA. 3aMECTBAHETO Ha
CHWIMIMS C KAJIIUA € MpUYMHATA KPHBOHOCHUTE CHAOBE Ja CTaBaT TBBPAM (KAJILHMPAHU) U Ja HE
“qyBaT’KOMaHAUTE HA MO3bKa OTHOCHO PA3IIMPSBAHETO U CTECHSIBAHETO HA BEHUTE M apTEPUUTE.
[TocneacTBusita OT aTepockiepo3aTa (CbpAEUHM M MO3BYHHU YyAapu) ca pe3yiTar OT HEJOCTUT Ha
CIJIMLIUK B opranu3ma. JlocTaBaiKy CUITUIIMEBU ChEAMHEHHs] Ha OpraHu3Ma, OOJIECTHUTE MPOLIECH
crupar, CTCHUTC Ha KPBBOHOCHHUTC CBAOBC CC€ H3YUCTBAT W TAXHATA CI)YHKIII/IOHEL]IHOCT ce

BB3BPBIIIA.
XonecTeponHu
HaTpynsaHusa

IMNnaku

@ur.2. Cxema Ha XOJUCTEPOJIHA TUIaKa

CunmuuusT, cbIbpXKall ceé B THhKAHUTE HA KPBBOHOCHUTE CBAOBE, BB3NPEIATCTBA
IIPOHUKBAHETO Ha XOJIECTEPOII B IIa3MaTa U OTJIAraHeTO Ha JIMIUAM BbPXY CTEHUTE Ha chaoBere. C
Bb3pacTTa HMBOTO HAa CWJIMIMM MOXeE Ja CHaJHE MOpaaud HEMOAXOSIIO0 XpaHEHEe — TJIABHO C
MJIEYHM TpOAyKTU. TakuBa 0OCTOSTENCTBA BOAAT JO AaTEPOCKIEpPO3a, IMOHEXKE CTEHUTE Ha
KPBBOHOCHUTE ChIOBE I'yOsT OorataTa Ha CHJIMLMN ThKaH, OTTOBOpPHA 3a TAXHATa eJacTUYHOCT. B
KpbBTa OOMKHOBEHO HE C€ IOJy4yaBaT ChIIECTBEHW H3MeHeHus. OOaue BBPXY CTEHHUTE Ha
KPBBOHOCHUTE ChHJIOBE c€ O0Opa3yBaT XOJIECTEPOJIHH IUIakh. ToBa ca JIMMUIU, 3aKpEleHH BBPXY
CKeJIeTa OT KaJlHii, 3a€JHO C KOJOHUMU OT Mapa3uTH, KOUTO NPUUMHABAT CTECHSBAHE HA ChIOBETE.
3amnoyBar J1a ce MosABSIBAT CUMIITOMHU Ha: aHTMHA MEKTOpPUC, MHPAPKT, KapAUOCKIEPO3a, ChpJeUHa
apuTMUs, yaap, ICUXUYHU CMYILEHUS U JIp.

Cwinunii ¥ KOMYHHUKALIMS MeKIY MO3bKAa U IPYruTe OpraHu

CHITUITUAT, KaTo HOCUTENI Ha WHQOpMAIHUI, € HeoOXOUM 3a MPOTHYAHE HA KOMYHHKAITHSI
MEXIy MO3bKa W Tsj0To. Jlumcara Ha CHIMIMK BOAW O JUICA Ha Ta3W Bpb3Ka M 3ary0a Ha
KOHTPOJI HaJT )KU3HEHUTE PYHKIIHH, T.€. IO Oosect. [Ipu 31paB 4OBEK ChIBPKAHUETO HA CHIIUITUHN B
opranusma ¢ 4,7%.

Cuiunuii, 1eTOKCMKANMS U 3IPaBHA NPOPUIAKTHKA

B kppBTa M B uepBaTa, NpU AOCTATHYHO HAJIMYME HA CWIULMHA, ca HAIULE KOJOUIHU
pastBopu. Te "Bpb3Bar" 3aMbpCsBaHMATA U MMAT CIOCOOHOCTTA Ja “mpuienBar’ KbM cebe cu
BUPYCH M NTATOT€HHU OPraHU3MH, KOUTO CJe]l TOBAa OMBAT OTBEXAAaHU OT OpraHusMa. biarogapenue
Ha Ta3M NpPUTErISIIa CWia OT KPbBTAa M 4YepBaTa MoraT Jga ObJaT OTBEIEHH: BHPYCHU Ha TpUN U
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ApYyTH, MPEeIU3BUKBAIM BB3MAJCHUE HAa YEpHUS JIp0o0, apTpPHUT, PEBMATH3bM, IUIECEH, KaHIHIA
(uymata Ha HameTO BpeMe, NPUYMHSBAILA HaW-pa3IMYHU CHUMITOMH, HANOMHSIIM aHTHHA,
MHQEKIMH Ha HOCA, T'BPJIOTO, TOPHUTE JUXATEITHH TbTUINA, XPAaHOCMIJIATETHUS TPaKT, ObOpeuuTe,
MMKOYHUTE KaHalW, reHuTanuute). ToBa o3HauaBa, ye XWigau OojiecTH He Ouxa MOTJIM Ja ce
pa3BUBaT B YOBELIKOTO TS0, aKO HUBOTO HA CHIIMLIUN € KOPEKTHO.

IIpuyuHU 32 HEJOCTUT HA CUJIM LU

['maBHaTa npUyMHa 3a HEIOCTUT HA CUJIMLIUNA B YOBEUIKHS OPTaHU3bM Ca NApa3uTUTE: TIIUCTH,
rp0M, 6akTepuu U BUpycH. Bcuuky Te M3MOI3BAT HAIIMTE OPraHW M KPbB, KaTO Cpela 3a )KUBOT U
pactex. 3a Ja nmpefaBaT Ha CBOETO MOTOMCTBO I'eHeTHYHA MH(pOpMalKs 3a BUJa CH, Tapa3uTUTE ce
HYXJIAAT OT CWIHINN, KOUTO (OBICHKM €IeMEHT C MHEe30€NeKTPUYECKH CBOWCTBA - OEl. aBT.) €
crocobeH na Tpanchopmupa eHeprus. [lapazuture KpajarT CHIMLIUS OT HAIlUs OPTaHU3bM, Thi
KaTo €€ HYXKAAsAT OT HETO 3a J1a )KUBEAT U Ja ce pasMHOkaBaT. KOHCyMUpaliKy CUIIMIUNA B OTPOMHHU
KOJIMYECTBA, T€ 3HAUUTEIHO HaMaJsiBaT HEFOBOTO KOJMYECTBO B YOBEHIKOTO Tsui0. B pe3ynrar Ha
TOBA HACTHIIBAT HAPYIICHHS B MIPEJABAHETO HA MHPOPMALIUS MEKIY MO3bKA U TSUIOTO M OPTaHU3bM
ryOM KOHTPOJ BBPXY kHu3HEeHUTe (QyHKIMU. Ha MsIcTOTO Ha 31paB, €KOJIOTHYEH pel, ce MOsBSIBa
Xaoc.

®ur.3 CHuMKa - OaKTepUH

Haii-Ba>xHata poJis Ha CHIIMILIMS CE€ ChbCTOU B MOJIBP’KAHETO HA Bpb3KaTa MEXAY MO3bKa U
TAJIOTO, M TIO-TOYHO HETrOBUTE opraHu. Jlumcara Ha cuIMIMA B opraHu3Ma Ipeau3BHKBa ciala
KOMYHUKAIIUS MEXIY MO3bKa UM OTIeaHUTEe opranu. Ctura ce 10 CUTyalus, KOraTO MO3bKbT HE
MOJK€ J1a U3MpaTh KbM MH(YEKTUPAHUS OT Mapa3uTH OpPraH MUMITYJIC — HapeXJIaHe 3a YHHIL0’KaBaHEe
Ha rapasutute. Taka OpraHu3sMbT C€ 030BaBa OE3MOMOIIEH, KOETO BOAM A0 Oe3NpensTCTBEHOTO
pa3BUTHE Ha Mapa3uTUTE U - B KpailHa cMeTKa - /10 MH(EKTUpaHe Ha Hal-Ba)KHATa YOBEILKa
TeJIeCHA TEYHOCT — KPbBTa. 3aMbpCEHATa KPbB HE € aCeNTUYHA U HE MOXKE Ja M3IbJIHSBA CBOSTA
nesuHdeknupanma (GyHKIUSI, B TOBa YWCIO YHHUIO)KaBaHe Ha mapa3uTH. M Taka ce 3arBaps
Maru4ecKkus Kpsbr.

Koraro nmocraBuM A0CTaThbyHO CHJIMLMNA HAa OpraHM3Ma CH, BB3BpbIIaMe€ KOMYHUKAaLMATa
MEXIYy MO3bKa, BBTPEIIHUTE OPraHM M XOMEOCTAaTHYHHUTE MEXaHW3MH 3amoyBaT Aa padoTAT
MpaBWJIHO, OjlarofjapeHue Ha KOETO Hallus MO3bK TMojdy4yaBa HHGOpMalus 3a akTyaJHOTO
CbCTOSIHUE Ha OpraHM3Ma W U3Mpania aJeKBaTHM KOMaHAM 3a JIMKBUIUpAHE Ha HEKEITaHUTE
obutatenu. KomowaHure pa3TBOpM HaA CHIUIMS, KOUTO ce 00pa3yBaT B XpaHOCMMJIATeJIHaTa
CHUCTeMa U KpBbBTa MPOYKMCTBAT HAIIUS OPTaHU3bM OT OAaKTepWH, BUPYCH, T'bOM M mapa3uTu. Jla
MTOBTOPUM - CHJIMIUAT € HE0OXOUM 3a Bb3CTAHOBSIBAHE Ha MpaBHJIHATA KOMYHUKAlLUsA — Bpb3KaTa
MEXy MO3bKa U OPraHHUTE, U 3a Bb3CTAHOBSIBAHETO HA KOHTPOJ BBPXY IPOLIECH OTTOBAPSIIM 3a
3/IpaBeTO Ha HAILLETO TSIO.

Knae uma cnimnmii

Cumuimii wmMa B PBXKEHUTE W MIIEHUYHUTE  TPUIM, B  OBECCHHTE SIJIKH,
B IIBJIHO3BPHECTHUA XJI110 (HO caMO B MPUIOTBEHMs C HAaTypaJleH KBac, 3alllOoTO MasiTa € BUJ I'b0a,
KOsATO OyKBajgHO "M3shKAa" CHIIMIMS) B KOpara Ha IUIONOBETE (SDK SOBIKHUTE, KPYIIUTE, TPO3IETO,
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[[APUTPAICKOTO TPO3Jie C OOEIKUTE), B UECHhHA, 3eJICHUS JIYK, B MYSITHOTO MJICUHUIIE, B PACTUTEITHUTE
MPOJYKTH, OOraTH Ha 1enyn03a. MHOTO CUIUINI ChbpkKa U3BOPHA BOJIA, @ B Ta3H OT BOJOMPOBO/IA
nouyTH HiMma. PaduHUpaHUTEe XpaHUTEIHU MPOAYKTH HAMAT BHOOIIE CHIMIMK (TOBAa ce€ OTHACS 3a
BCHYKO, KOETO € MPUTOTBEHO C YYaCTHETO Ha 051510 OparrHo u Osu1a 3axap).

JlHeBHaTa HyX/a OT CHIIMIUI ce paBHsABa Ha 20-30Mr U B JIHEIIHO BpeME € J0CTa TPYAHO Jia
CH 51 OCUTYpHUM C XpaHaTa U Bojara. Vimaii mpenBu, 4e HAaBaKCBAHETO Ha JIUIICUTE U3UCKBA FOJIEMU
KOJINYECTBA CUJIULIHM.

MHOro BUCOKO KOJMYECTBO CHIIMIUHN CE ChbPKa B HAKOU PACTEHHUS, HAIIPUMEP: - XBOII - JI0
60% cbhabpikaHUe HA CUITMIIAN; -KOIIPUBA;- TOA0EI.

bunkure, U3TOYHHK Ha CHIMLUHN, TpsOBa Ja ce BapsAT IBJIrT0 Ha OaBeH OrbH, 3allOTO
CIIMIIUAT MHOTO TPYAHO C€ pa3mycka BBB Boja. JJoOpe € aa ce mue 2 mbTH HA JCH IO MOJIOBUH
yaiia oTBapa oT | cymneHa abKulla KOIpHUBa U XBOII (TIOJIOBUH Ha MOJIOBUH) 3aJsTa ¢ 2 yallld BojAa U
BapeHa Ha OaBEH OI'BbH JI0 U3MAPsBaHE Ha IMOJOBHHATA OT TEYHOCTTA.

Haii-noOpusT M3TOYHUK HAa CHIIMITUN € JMaTOMHUT (Chabpika okosio 90% cumimii), KOHTO ce
XapaKTepu3npa ¢ yIMBUTEITHH 3PAaBOCIIOBHU CBOMCTBA, KAKTO 3a XOPaTa, Taka M 3a )KUBOTHUTE.

Kakgo ""ymee" 1a npaBu CHIIHIMAT

o CTumynupa Bb3CTAaHOBSIBAHETO Ha KOCTHATa ThKaH, Criupa U oOpbllia 0CTE0nopo3ara.

e HamansBa 0oky B CTaBUTE W U3IBJIHABA OTPOMHA POJIsi IPU BH3CTAHOBSIBAHE HA KOCTHHS
XPYLISUL.

e Penymupa otnaranero Ha miaka BbpXy CTEHUTE HA KPHbBOHOCHHUTE ChJIOBE.

e Perenepupa nuraBuuure.

e 3a0aBs mpoleca Ha crapeeHe Ha TbKaHuTe. CTUMyiIMpa MeTaboiu3Ma Ha KIETKUTE U
0o0pa3yBaHETO Ha HOBU KJIETKHU.

e [IpenoTBparsBa Bb3MajieHHs B yCTHATa KyXHWHA U Pa3BUTUETO HA KapUECH.

e [IpenoTBparsBa 06pazyBaHeTo Ha KaMbHU B OBOpPEIIUTE U KITbUKATA.

e YIUTbTHSIBA KPBBOHOCHUTE CBHJIOBE, MPEIOTBpaTsIBAa TMOJKOKHH KpPBBOW3JIUBH, OOWMIHO
KbpBEHE 1 00JIeKuaBa OOJIKU IO BpeMe Ha MEHCTpYyaIusl.

o [TonpaBsl e1acTUYHOCTTA W 3/IpaBUHATA HA KokaTa. [[pUChCTBHETO HA CHIIMIIMN € OCHOBEH
¢dakTop 3a kpacuBa u OIecTsIIa Koca.

e [lonmomara 3penuero.

o Briusie monoXuTenHo BhPXY KOKa, aKTUBUPANKHA HEOOXOJUMHUTE SH3UMH.

o [TogoOpsiBa KOHAUIIMAITA HA HOKTH U KOCA, HaMaJIsiBa TAXHATa YyIUIUBOCT.

e [Tomara npu actma.

HN3BOJIN

CuuuusT € OJUTroeNeMeHT, 0e3 KOWTO OpraHu3MbT HE MOXE, 3alll0TO TOW OCUTypsiBa
3IpaBETO Ha ChEAMHUTENHATA ThKaH HABCAKBAE B TAJIOTO — B MYCKYJIUTE, KOXKaTa, XpYLISIUTE,
KOJKaTa, CTaBUTE, KPHbBOHOCHUTE ChIOBE.

CUMuusT € eNeMeHT, YUATO KOHIEHTpalus HamaisiBa ¢ Bb3pactra gopu ¢ 80%. Herosoto
HHUCKO HHBO yBEJIMYaBa PUCKA OT aT€pPOCKIIEPO3a, ChPACUYHU 3a00JSIBAHUSA, CUYIIBAHUS HA KOCTH,
nedopMars Ha CTaBHUS XPYLISUT 1 MHOTO Apyru. [loanbpkaiiku npaBUIITHOTO My HUBO C IIOMOIITA
Ha MOAXO/AIIA TUETa, MOXKEM J1a CH OCUTYPHUM MPABWITHO (DYHKIITMOHHPAHE HA HAITUS OPTaHU3bM.
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Abstract: Enriched kaolin — the main raw material in the silicate industry. Kaolin- Al4s[SisO10] [OH]e.

It is name comes from Kao Ling in China, where it was mined by ancient times. It crystallizes in its monoclinic
Ngonia, but the crystals reach up to 1 mm. Its aggregates are finely ground. It is formed during the weathering of
feldspars, especially in the case of low- temperature hydrothhermal solutions. There are mines also around Kaolinovo,
Senovo, Vetovo and others. It is used in the ceramic and paper industry, for fire materials, etc.

Keywords: kaolin, clays, mineral raw materialsz

BBBEAEHUE

KaonuubT npencrasisipa CBETIIO OLIBETEHA MpalIecTa Maca, U3rpajeHa IJIaBHO OT KAOJWHUT.
(Berri, L.& Meison, B., & Ditrih, R., 1987). KaonuHUTHT NPUHAIICKH KbM IUIAHETAPHHTE
aTyMOCWIMKaTh. Toll €  TPUKIMHHO-TICAWAJIICH, a KpPUCTaJuTe My  MpeACcTaBisBar
MICEBJIOXEKCAHTOHAIHU JIFOCIIK ¢ MUKpOcKomuuHu pasmepu. (Dimov, B., & Maleev, M., 1981).
KaonuubT ce oOpa3zyBa mpu U3BETpsIHE WJIM MPU XUAPOTEpPMalIHA MPOMSHA HA AITYMOCHJIMKATHU
Marepuaid, KOeTO NpoThYa IMpPU HUCKA TeMmIepaTypa M B KHCela cpela. laka HapeuyeHOTO
KAOJIMHOBO HM3BETPAHE € XapaKTepHO 3a 00JlacTh ¢ yMmMepeH kiumar. KaonwHuTe ca MbpPBUYHHU H
BTOpUYHH. [IbpBUUHHMTE KAOJIMHM CE€ OTHACAT KbM TpPU TE€HETUYHU THUMA: H3BETPUTEIHH,
XUAPOTEPMAIHH U coyipaTapHu. BTOpUYHUTE KAOJIMHU Cca CEAMMEHTOTCHHH: aJlyBUAIHH, €3E€PHU U
IJIUTKOMOPCKH.

Hait rojtemMn HaxouIa Ha KAOTMHU B CBETA CAa:

- U3Berpurennu Haxoauia — Ykpaiina, Yexus, Kuraii, ['epmanus, bpazunus;

- XuapoTepMalHU HaXOIUIIA — AHTJIUS;

- CenumenTorennu Haxoauia - CAIILL (Petrov, P., & Georgieva, O., 1997).

B namara crpana HaxoaMIiaTa Ha KBapll- KaOJIMHOBA CYpOBHHA Ca CbhCPEIOTOYECHU B
Cesepoucrouna benrapus. Jfobusa ce B oTkpuTH pyanunu B Pycencko, Pasrpancko u lllymencko.
N3Tounuk Ha cypoBuHa 3a (abpuka ,,CeHOBO“ e kapuepa ,,BetoBo™ m kxapuepa ,,EceHHuUIIMTE®,
Hamupainu ce B O6una Beroso, Pycencka o0nacr.

Kaonunuure ca OoCHOBHa CypoBHHa B MOpIEIaHOBa-(pasHCOBATA, EIEKTPOIOPIIEIIAHOBATA,
OTHEYINOpHATa M HAKOM OTpACIyd Ha XUMHUYECKAaTa MPOMHUILIEHOCT. MHOro BakHa € poJisiTa Ha
KAOJIMHUTE KAaTO WHEpPTHa JN00aBKa 3a MOJO0OpsBaHE HAa TEXHUKO-UKOHOMHYECKHUTE IMOKA3aTeld B
LeTyJ03HO-XapTHUEHaTa, IlacTMacoBaTa, KayuyKoBaTa U Jpyrd IPOMHUIIIIIEHOCTH.

3 JloknaabT € NpejIcTaBEH Ha CTyJIEHTCKAaTa HayuHa cecus Ha PyceHcku yHusepcuteT (umman- Pasrpan na 15.05.2018r.
B CeKIMs XMMHYHH TEXHOJOI'MH C OPUTHMHAJHO 3arjiaBue Ha ObJrapcku e3uk: KaonuHBT - OCHOBHa CypOBHMHA B
CUJIMKaTHAaTa IPOMUIIIEHOCT
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N3J10KEHUE

[Ipy w3moON3BaHETO HA KAOJIWHHUTE HMMAaT 3HAYCHHE PAa3IMYMETO Ha PAa3HOOOPa3HHUTE UM
CBOMCTBA: OsUT LBAT, BUCOKA JAUCIEPHOCT, JIECHA AUCIIEPTUPYEMOCT, TOKPUBAILA CIIOCOOHOCT, HUCKA
aOpa3sMBHOCT, XUMHYECKAa HMHEPTHOCT, KbM KOHTO pa3IMYHUTE KOHCYMATOPH IPEIsBSBAT
nudepeHIInaTHA U3UCKBAHUSL.

OU3NKOMEXaHUYHUTE W XUMHYHH TI0Ka3aTeld Ca OIpPEICNICHH ChIIACHO METOJUKH
nopooHo onucanu B (Dimitrov, Ts. & Stancheva, M., 2013).

XumuueH aHaamu3 — chaspikanre Ha AloO3, SiO2, Fe203, TiO2, Ca0.MgO, K20 u NaO —
U3M0JI3BaHU ca amaparypu PentreHo-duyopecuenten crektpodoromersp Bruker S4 Explorer u
Atomuo Emucunonen cnekrpodoromersp AES-ICP,VISTA-MPX. AES -ICP e Bux aromHo-
€MHCHUOHEH aHaJIM3 C M3IMOJI3BaHe Ha IuiasMa. [lnmasmara ce momabpxa Mo MHAYKTUBEH HAuuH /3a
CMETKa EHEprHsITa Ha BUCOKOYECTOTHO MarHUTHO I10JIe/ B aprOHOBA Cpeia U aTMOC(EPHO HaJsITaHe
B CIICIIMAJTHO KOHCTpYyHpaHa ropeika Ha anaparta. [Ipobara mox gopmaTa Ha pa3TBOp ce BbBEKIa B
WHIYKTHBHO-CBbp3aHaTa Iia3Ma.

3bpHOMeTpHYEH CbCTAaB — WU3MOM3BaHAa € aHanuTuyHa cucrema SediGraph 5100,
Micromeriticsto Pa3mpesieneHueTo Ha YacTHIIMTE MO TOJIEMHHA OTpa3siBa CTATHCTUYHO TAXHATA
3ppHOMETpHs. Pa3MepbT 3a rojieMHHATa Ha 3bpPHATA B Cilydasl, MPEACTABIISABA CEIMMCHTAIMOHHHUS
CKBUBAJICHTCH JMAMEThp WM T.H. jauameTbp nmo Crokc Ha cdepooOpa3sHH YacTUIM C €THAKBA
CKOPOCT Ha yTasiBaHE M IUTbTHOCT.

Besora Ha mpo0uTe cjel M3NMMYaHe — W3IMOJ3BaH € amapar 3a [BETOBH HW3MEpPBaHUS
Datacolor ELREPHO 450 — Gesnorara ce m3MepBa KaTo KOePHIIMEHT Ha oTpaxkeHue R mpu 457
HaHOMETpa JIbJDKMHA Ha BhiHaTa. OcBeH 0eoTa u3MepBar ce U MoKa3aTeiuTe:

L* - mo ocra 0s110 - "epHO OT mBeToBara auarpama /dur.1/

a* - mo ocra 3eyeHo (-a*) — uepBeno (+a*)

b* - mo octa cunbo(-b*) — K BIITO (+b*)

ToBa ca MHOTO Ba)kKHU IMOKAa3aTeNIM 3a KEPaMUYHATA MPOMHIIUICHOCT, 3alI0TO CE TOJTy4aBa
UH(OpMAIIHS U 32 I[BETOBHS HIOAHC HA MPOOHTE CJIe]] M3MUYaHE.

L*=100

+b*

-a*

+a*

[*=0
@wur.1. CIELab guarpama

Ha xaonunsT Mapka JI1 e ornpenesieH BelecTBEHUS ChbCTaB MMOCOYEH B Ta0I. 1.

Tabnuma 1. XuMH4YeH ChCTAaB Ha U3CIEABAHUTE KAOIUHU

IMoxazarenn,% A1

Al2O3 34.50 + 1.50
Fe203 0.60+£0.10
TiO> 0.30 £ 0.05
SiO2 50.00 + 2.00
CaO 0.15+0.05
MgO 0.25+0.05
K20 0.90 £ 0.20
Na20 0.15+£0.05

3aryOu nipu HaKaJsiBaHE 13.00 + 0.60
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Munepasnen cseTaB — onpenenet ¢ Ha Anapat XRD Siemens D 500. H ¢wur. 2 e nokazana
pPEHTreHorpaMa Ha M3CJIeIBaHMs KaOJIHH, a BTa0JI.2 - MHHEPAIHUS ChCTaB.

Tl

@ur.2. Pentrenorpama Ha kaoiauH mapka /{1

Tabnuia 2 MunepalieH chCTaB Ha KaojauH Mapka /{1

KaOJIMHHUT ~ 76
kBapi ~ 13
CIFOM ~ 9
pyru ~ 2

2 Munepases cbetaB /XRD Siemens D 500/, %

3bpHOMETPHUYEH CHCTAB - AUCHEPCEH aHAIU3

To3u aHanu3 e Haii- BaXKeH 3a XapTHeHaTa MPOMHUIIICHOCT, KOSITO € OCHOBHHSAT KOHCYMaTop
Ha KaoJHH B cBeToBeH Mamad 70%.

[Tpu mon3BaHEeTO MY 3a MBIHUTEN UMa U3UCKBAHUS pa3Mepa Ha YaCTUIUTE J1a € OCHOBHO MO
0.03 mmM.

Korarto ce n3non3sa 3a MenoBaHe yacTnukute aa ca ¢ ronemuHa 100% mox 0.01 MM, u 80%
oz 0.002 mMm. B Tabnuia 3 ca moMEeCTeHH JTaHHH 3a AUCTIEPCHUS ChCTAB HAa KAOJIMHA.

Tabmuma 3 Jlucnepcen ananm3a Ha KaoiauH Mapka /{1

Hucnepcen cberaB /Cenurpad 5100/, %
<10pum 97,6
<Spum 87,0
<2um 66,3
<lpm 52,5
<0,5pm 37,9
D50um 0,901
IlimacTuynocT

[InacTuyHOCTTA € €AHO OT Hali- TJIaBHUTE CBOICTBA Ha IIIMHECTUTE MaTEepPHalld, Ha KOETO Ce
OCHOBaBaT TIOBEUYETO OT IMPOIIECUTE B KEepaMHYHATA IMPOMHILICHOCT. KOIKOTO € mMo- TuracTuJHa,
TOJIKOBA MO ToJieMH ca (OPMOBBHUHATA BIAKHOCT, CBUBAEMOCT IMPH CYIIEHE KOETO MPOTHYa IO
0aBHO. [TmacTHYHUTE CBOIMCTBA 3aBUCAT OT AWUCIEPCHOCT M MUHEpAJICH BUJ HA OCHOBHUS TJIMHECT
KOMITIOHCHT, HAJIMYHOCT HAa APYTrd INIACTUYHH U HCIUIACTUYHU MUHCpAJIM, OPraHUYHU BCIICCTBA U
np. Onpenenena e o merona Ha [ldpedepkon — croitnoct 31,6.
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JlecTpyKIUsl HA KA0JIMHA MPH HArPsABaHe.

Omnpenenenuero € u3BbpiieHO Ha Amnapat 3a Jludepennuanto tepmuueH ananus /[TA 404
PC, Netzsch/

C nmudepeHIMAaTHO TEPMHUUYHUAT aHAIM3 CE M3CIEIBAT XMMHUYHUTE PEAKIUH U (PUIUUHUTE
W3MEHEHUS, KOWTO MPOTUYAT B ChEIMHEHUATA MO/ BIUSHUE HAa TorumHata. [lopagu ToBa MoXxe na
ce HaOmIOJaBa MOTJbIIAHE HAa TOIUIMHA- €HJIOTEPMHUYEH Mpollec (pasjaraHe Ha H3CIEIBAHOTO
BEIIECTBO), WJIM OTICIISIHE HAa TOJMHA —€K30TepMHUYEH mporec (oOpa3yBaHe Ha HOBO ChEIUHEHUE).
AHanM3bT CE CHCTOU B IMOCTENIEHHO HArpsBaHE HA M3CJIEIBAHOTO BEIIECTBO M MPOCIEAsIBaHEe HA Ha
TeMIIepaTypHUTe IpoMeHH B Hero. Ha ¢wur. 3 u Tabn.4 ca noka3anu pesynrarure ot ITA

DTA Ap\Vimg)
T exo
12

Pealc 1012.1°C, 1 uVimg
10

08

‘eak 580.6 °C, 0.72 pMfi

06

04

02

0.0

200 400 600 800 1000 1200
Temperature ~C

Min_ 201102071350 Lok

Instrument | NETZSCHDTA $04PC_File: Cingowinia'datss Pt 108 kacin 50 Vgaoo T2 110200938

Propet: =t 5

Identity Pt 100 kaoin Bo

Dateffme : 7220112 191341

Laboratory - kacin

mark :_basene-21 10.09

2 Range 5200
Samgie baine-21.10.05. 38.500m Samgle car/TC : DTA(TG]

@ur.3. [lepuBarorpama Ha KaoiauH Mapka /{1

Tabnuua 4 JludepennmanHo TepMUYEH aHAIM3 Ha KaoJuH Mapka /[1

Judepennmanno tepmuyen ananus /DTA 404PC, Netzsch/

Ennorepmuuen edekr, °C 580,6

Ex3otepmuuen edekr, °C 1012

OuneHka Ha pe3yJITATHTE N0 OTHOLICHHE HA I{BETOBUTE XapPAKTePUCTUKH
W3mepBaHeTo Ha aHalM3MpaHaTa poda ce U3BbPIIBA TPUKPATHO U CE OLEHSIBAT
CTaTUCTHUYECKH MOJIyYEHUTE Pe3ysITaTH. Pe3ynTaThT ce onpenens KaTo CpelHO apUTMETHYHO.
O6oraren kaonuH /[1 e ¢ mo-100py BETOBU XapaKTEPUCTUKHU CIIE] U3MNYaHEe MTPH BUCOKU
temneparypu. Hanpumep npu 1200 °C xaonun 1 nma 6enota okoso 92 %, a kaonun B0 oxoso 87
%. ToBa e CBBbP3aHO C MO-HUCKO Chabpikanue Ha Fe,03 B oborared kaonuu J[1. /Tabmuma 5/

Tao6muma 5. [Toxa3arenu OeoTa 1 MEXaHWYHA IKOCT Ha OT'bBaHE HA W3CJIEABAHUTE KAOJIHNHU

besiora, % B0 A1

npu 110°C 73.0+1.5 80.0+1.5

npu 1180°C 87.0+£1.5 91.1+1.5

npu 1200°C 87.5+1.5 92.1+1.5

nipu 1280°C 85.5+1.5 89.9+1.5

npu 1350°C 82.4+1.5 89.0+1.5
MexaHu4Ha IKOCT Ha Or'bBaHE min 10.50 min 7.50

Ha IJIACTUYHO TSUIO MIPH
110°C, kg/cm?
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N3BO1U

Hanuunute MamuHM, amnapaTtd, TEXHOJIOTHYHHM JIMHUM, CHUYCTaHH C Pa3HOOOpa3HUTE
TexHoJOoruu BbB (habpuka CeHOBO, MO3BONISABAT JOOMBAHETO HA MOPEIHIa MPOIYKTH OT KBapll-
KaoJIMHOBATa CYPOBHHA, B 3aBUCHMMOCT OT U3UCKBAHUATA HA KIIMCHTUTE-NIOTpeOUTEeNU B bbarapus u
qy)KOMHa:

- oborareH KaoJIMH 3a MopliellaHo-(assHcoBaTa M KepaMUYHATa IIPOMUIIUICHOCT;

- KaOJIMH 32 ITBJIHUTEIN 33 XapTHEeHATa IPOMUIIICHOCT;

- KaOJIMH 32 MIOKPUTHE 32 XapTHEeHATa IIPOMUIIUICHOCT;

[Topuenan u QasHC ce MpoW3BEXkKAa NMPH CMECBAaHE Ha KAOJHWH, (ENAIIaTH ¥ KBapl B
orpesesieHu choTHOMEHHA. CmecTa ce cMuiia MHOTO (pUHHO, GUITPYBa ce U OT Hest ce popMoBaT
CHOTBETHHUTE M3JENUs, KOUTO C€ M3MMYAT IPH BUCOKa Temmneparypa. V3uckBaHusATa KbM KaolnHA
ca OCHOBHO BBPXY XMMHYHHUSI MYy ChCTAaB M HETOBHTE SKOCTHU U IUIACTHYHH cBoiicTBa. Koikoro
ceabpkanueTo Ha Al203 e mo- Bucoko u ToBa Ha Fe2O3 10- HUCKO, TOJIKOBA TOM € MO KAaYeCTBEH I10
OTHOIIICHHE HA XUMHUYCH ChCTAB.
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The aim of paper the synthesis of new Co-doped willemite ceramic pigments. The blend preparedwas ground in
a ball mill and subjected to heat treatment. Willemite ceramic pigments were synthesized at 800°C-1200°C. The optimal
temperature for the synthesis and the most appropriate mineralizer were defined. The phases established by X-ray
diffraction and infrared spectroscopy are determined.

The colour characteristics were measured spectrophotometrically with Tintometr RT 100 Lovibond. The
particle sizes of the pigments were determined by transmission electron microscopy. The best pigments are applied in
white cover glaze for faience.

Key words: pigments, colour, ceramic, willemite

BBBEJIEHUE

KepamMuyHuTe NUTMEHTH ca HEOPTaHWYHHU, OLBETEHU (PUHO-TUCIEPCHU IPaxoBe, KOUTO
no0aBeHU KbM JaJieHa cpela W NpUJaBaT ChbOTBETEH LBSAT U MPOMEHSAT HSIKOM HEWHU CBOMCTBA.
OcBeH ouBeTsBalla CIOCOOHOCT, KEpaMHUYHUTE MHMIMEHTH MpHUTeXaBaT YCTOWYMBOCT Ha
aTMoc(epHH U XMMHMUYECKU BB3/IEHCTBUSA, HA BUCOKU TEMIIEPATypH, Ha Pa3jaraiioTo JEeHCTBUE Ha
CWJIMKaTHU CTONWJIKHA MU JCHCTBHETO Ha CBETIMHATA. T€3M LIBETHM HEOPraHWYHU BELIECTBA €a C
BUCOK KOE(HIIMEHT Ha TMpedyylBaHE Ha CBETJIMHATa, HEPa3TBOPUMHU BBB BOJA, OpPraHUYHU
Pa3TBOPHUTENH U CBBP3BAIM MaTepHUaId, HO UMaT CIIOCOOHOCTTA Ja ce AUCIIEPrupaT B TsIX, KaTO T
OLIBETABAT C ONPEJIEIIEH IBAT.

OmnBersBaHEeTO Ha NMUIMEHTAa BB3HMKBA OarojapeHHe Ha HM30MPAaTEIHOTO MOTIIBbINAHE OT
KpHCTaJIHaTa My pElIETKA, Ha CBETJIMHHM BBJIHU C ONpEJeeHa AbJDKMHA Ha BbiIHATa. B pesynrar
Ha TOBA MMUTMEHTHUTE CE€ OLBETABAT B LIBAT, KOMNTO J0I'BJIBA NOTBJIHATUA. B MUrMeHTHTE Hali-uecTo
HOCHUTENH Ha 1BeTa ca xpomodopute. EqHa oT Hall-ChbBBpIIEHHUTE Ce sIBSBa Kiacu(puKaluusTa Ha
TymaHoB BB3 OCHOBa Ha KpuUCTallHaTa CTPYKTypa Ha ocHoBHara ¢aza. ChriacHO Ta3u
KJacuuKalysg MTUIMEHTUTE ca IINMUHENHU, TPAaHaTOBHU, [IUPKOHOBH, BUJIEMUTOBU, MYJIUTOBH U JP.

(Maslennikova G.N., & Pishch 1.V., 2009).

4 JlokaabT € NpeJICTABEH Ha CTyJIEHTCKaTa HayuHa cecus Ha Pycenckn yHusepcutetr duuan- Pasrpan na 15.05.2018r.
B CeKIMs XWUMHUYHU TEXHOJIOTHMHM C OPHMI'MHAJIHO 3arjlaBue Ha Obarapcku e3uk: CuHre3 W m3cnensane Ha CoO-
BUJICMUTOBHU KepaMHYHU MUrMeHTH ¢ yyactreto Ha Ni, Mn u Fe
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Kepamuunute nmurMeHTd TpsOBa Ja MPUTEKABAT CICAHUTE CBOMCTBA: BUCOKA MHTCH3UBHOCT
Ha IBE€Ta, YCTOMYMBOCT KbM  JCHCTBUETO HA BHUCOKM TEMIIEpATypH,  YCTOMYHMBOCT KBbM
Pa3sHKIAIOTO JEHCTBUE HA CWJIMKATHU CTOMMIIKM MPHU TeMIeparypara Ha U3MUYaHe, TOKPUBHOCT,
CBETJIOYCTOMUMUBOCT. CheIMHEHUATA, KOUTO OTTOBApsT Ha TE3U YCJIOBUS ca MPEIUMHO O€31IBETHHU.
3a ;ma mMorar Jja urpasT poJisiTa Ha MATMEHTH, TPOBa Ja C€ OLBETAT M3KYCTBEHO ChC CYOCTAHIIHH,
KOMTO MMAaT OI[BETSBAIIM CBOMCTBA. TakuBa CBOWCTBA MMAT INIABHO ChEAMHEHHSTA HA TpexoaHu d-
wi f- eJeMeHTH KaTO BaHAIMA, JKEJA30, KOOAIT, MaHTaH, HUKEN, XpOM, ME[, IPa3eouM U Jp.
(Eppler R., 1987).

BuneMuThT € MHUHEpan — MHKOB CHJIMKAT. Tol € OMJI OTKpUT BBHB BHUJ Ha MAIKH KadsBH
Kpuctaiu ¥ ¢ Owin kpbcTeH mpe3 1830r. B vect Ha kpans Ha Xonauaus Bumsm [ (Bumsam
Openepuk). BunemuTbT MOke na Oble 3elieH, XBAT, KadsB, YepBeHO-KadsB, OpaHKeB, CUH. B
MIpUpPOJIaTa Ce Cpella BbB BUJ HA IPU3MATUYHU IPO3PAYHU U MAJIKU UTJIECTH KpucTtanu. Tol e equH
OT HEMHOT'OTO CHJIMKATH C TPUTOHATTHA CUHTOHUS, KOSTO € MO-XapaKTepHa 3a KapOoHaTHTe.

W3cnepoBarenu OT pa3ivyHU CTpaHU ca pabOTHIIM MO CHHTE3UPAHETO U U3CJIEIBAHETO Ha
BWJIEMHUTOBU KEPAMHUYHH MUTMEHTH, U3y4aBaHE CTPYKTypaTa Ha TE€3U MUTMEHTU U Bb3MOXKHOCTTA 32
yactuuHa 3aMsHa Ha ZnO ¢ CoO (Ozel E., Yurdakul H., Turan S., Ardit M., Cruciani G., & Dondi
M., 2010)., (Chandrappa G. T., Ghosh S., & Patil K.C., 1999)., (Llusar M., Forés A., Badenes J.,
Calbo J., Tena M., & Monros G., 2001)., NiO (Masslennikova G. N., Glebicheva A. I., & Fomina
N.P., 1974)., FeO (Masslennikova G. N., Fomina N. P., & Glebicheva A. I., 1975). u MnO
(Chandra Babu B., Vengla Ra, Ravi M., & Babu S., 2017).

[Ipu noceramauTe HU KU3cienBanus cme Aokazanu edexra Ha CoO, KaTO OKCHJI, KOMTO JaBa
HAaCHUTEH CHH IBAT NP CHHTE3a Ha BuiaeMuToBuTe nurMeHTy (Dimtrov Ts., Markovska 1., & Ibreva
Ts., 2018)., (Dimitrov Ts., 2016).

Ilenra Ha mageHata paboTa € CHUHTE3MpaHe, H3clefBaHe M oxapakrepusupane Ha Co-
ChIBPIKAIIN BUJICMUTOBH KEpaMUYHH MUTMEHTH ¢ 100aBku Ha Ni, Mn, Fe, Cu u V.

N3JTO0XEHUE

3a mosiyuaBaHETO Ha BWJIEMHTOBUM KepaMMYHM NUrMeHTH B cucremata Co0.Zn0O.SiO2
pELeNITypHUTE ChCTaBH CE€ OMPEEIISAT KAaTO CE M3X0XK/1a OT OCHOBHHUS MUHEPAJl BUJIEMHUT.

Vr1ouHeHu ca cienHure cbcraBu Ha nurMeHTH. Co0.Zn0.Si02, Co00.Zn0.Si02.0,1Fe203,
C00.Zn0.Si02.0,1NiO u C00.Zn0.Si02.0,1MnO. Tlpu cunTe3a ce u3nonspa muHepanuzatop NaF
3a HaMaJsiBaHe TeMIiepaTypara Ha CHHTe3a M YCKOpsSBaHE IMpollecuTe Ha oOpazyBaHe Ha HOBaTa
¢daza. Marepuanure wmsnmon3Banu 3a cuHteda ca C0O, ZnO, SiO2.nH20, Fe20s3, NiO u NaF.
W3non3Banata cypoBuHa 3a BHacsHe Ha SiO2 B cucremara - SiO2.nH2O e 3HaumrenHo mo-
pPeaKTHBOCTIOCOOHA OT OOMKHOBEHHS KBAPIIOB ISICHK M € ChC CTETIEH Ha TUCTIEPCHOCT Ha YaCTUITUTE
B auamnazoHa 2-7um. IIppBoHayanmHo cien HakalsBaHe B IUTATUHOB THUTEN € OIpeaeseHo
cpabpprkanneTo Ha SiO2 u HoO B Si02.nH20 u To e kakro criexaa : SiO2 - 76,3% u H20 - 23,7%. B
Tabnuia 1 ca mpeacTaBeHU ChbCTaBUTE HA CHHTE3UPAHUTE MUTMEHTH.

Tabnuna 1 CecTaBu Ha CHHTE3UPAHUTE MUTMEHTH

IMUTMEHT CoO ZnO | SiO2.nH20 | Fe203 | NiO | MnO2 | NaF

g g g g g g g

1 | Co0.Zn0.SiO; 3,5 3.8 3.6 - - - 0.2
2 | C00.Zn0.Si0,.0,1NiO 3,4 3.6 3.5 - 0,4 - 0.2
3 | C00.Zn0.Si0,.0,1Mn0O 3.4 3.6 3,5 - - 0,5 0,2
4 | Co0.Zn0.Si07.0,1Fe203 3,4 3.6 3.5 0,3 - - 0,2

KonnyectBata ot marepuanute no peuenrtara 3a 100g. mmumxra ce MpeTeryisT Ha BE3HU C
touHoct g0 0,1 @., ciemq KOeTo ce cMecBaT W XOMOTEHH3UpaT B IUIAaHETapHA MeEITHUIA
PULVERIZETE — 6 na ¢pupmara “FRITCH” na cyxo.

M3nuyaneTto ce mposene B J1aboparopHa MydenHa memn| ¢b¢ ckopocT Ha HarpsiBane - 300-
400°C\uac mpu atMocdepa Bb3yX B MOKPUTH MOPLEIAHOBU TUIIIHA C U30TEPMHUYHA 3apBHKKa IIPH
KpaiiHaTta Temrepatrypa OoT 2 daca. I[lurmentute Osixa m3neduenn mpu 800°C, 900°C, 1000°C,
1100°C u 1200°C. TexHonoruyHata cxema 3a CHHTE3 Ha TUTMEHTHUTE € MpeacTaBeHa Ha ¢ur. 1.
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®ur. 1 TexHOIOrMYHATA CXEMa 32 CHHTE3 HA TUTMEHTHTE

N3CJIEJIBAHE HA CUHTE3UPAHUTE IMIT'MEHTHU

PenTrenoga3zoB aHa/iu3 HA NOJIy4YeHUTe KePpaMHUYHU UTMEHTH.

PentrenodasoBusT ananm3 e mpsk merox 3a uaeHTu(ukanus Ha (asure. B ocHoBara Ha
MeToAa JIekH AudpakuusaTa Ha peHTreHoBure abud. OCHOBHA 3ajada IMpH PEHTIeHO(A30BUs
aHaIM3 € WACHTU(UIMpaHEe HA pa3iuyHHu (a3 MOOTIAECIHO WJIM B TEXHH CMECH Ha OCHOBaTa Ha
JudpaklMOHHATa KapTHHA, 1aBaHa OT U3cie/lBaHus oOpasel.

PenTrenoctpykrypHuTe M3cneaBanus ca m3BbpiieHu Ha anapat IRIS mpu Cu K, u3npuBane ¢
HUKEJIOB GUITHP B BIVIOBUS MHTEpBaT OT 2 10 80°. PeHTreHorpamMu Ha CUHTE3UpAHUTE KEPaMUYHU
MTUTMEHTH Ca MPEICTaBeHH Ha Qur.2.

1 st el . WMM\N\*
J wWMWM;" "!Td'lll"lﬁj I #rlw‘ Ww

1 sooe
A ;W
i [

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70
2 theta / deg
@ur. 2 Pentrenorpamu Ha cunte3upanu npu 1000°C nurmeHnTu B cuctemara
C00.Zn0.Si020,1NiO: och. hasa — Bunemur - (Zn ,C0)pSi04, * - unHKoB cumrkar ZnpSiOg
OT npeAcTaBEeHUTE PEHTTEHOTPAMH CE BMYXKIA, Y€ OCHOBHATa (pa3a € KoOaaTOB BUJIEMHUT, KaToO
ce HaOMrOaBaT U peduiekcr Ha MMHKOBUS cuinkar. OcHOBHATa (pa3a e CHHTe3UpaHa HAITbJIHO IPU
1000°C.

Intensity/a.u.
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EnekTpoHeH mapaMarHuTeH Pe30HAHC HA MOJyYeHUTe KePAMUYHH MUTMEHTH.

EIIP cmextpure Ha mpoda Co00.Zn0O.Si020,1NiO perucrpupanu mpu 295K, mokaspar
UACHTUYHHU, IIMPOKM W ACUMETPUYHH CHUTHAIM, XapakTepusupamm ce ¢ epektuBeH g~2.6 u
mmpuHa Ha juHusta AHpp=270mT (¢ur.3a). Ha ¢ur.36 ¢ nokazana TtemmepaTypHaTa 3aBUCHMOCT
Ha EIIP-cnexTbpa Ha mpoba 1 - ¢ moHW)kaBaHe Ha TeMmepaTypara ce HaOJroJaBa M3MECTBaHE Ha
CHTHaJIa KbM I0-CJIa00 T0JIe, 3a0elsi3Ba ce 3aCUIIBaHEe aCUMETPUYHOCTTA M HapacTBaHE HMIMPHHATA
Ha curHana. XapakrtepHara (popma Ha HaOJIOJaBaHUsl CUTHAI U TeMIIepaTypHaTa My 3aBUCHUMOCT ca
yKa3aHHE 3a CBIIECTBYBaHE Ha cylneprnapamaruetu3bm B mpoba 1. IlpuymHa 3a Haiuywe Ha
cyneprapaMarHuTHH B3aMMOJEHCTBHS B HM3CJIEABAHUTE NpoOM ca HaHOPa3MEpHH-00JACTH,
chabpxamy yactumy Co?*-O, cBbp3aHy upe3 0OMEHHH MarHUTHH B3aHMOJIEHCTBHSL.

21 —— B1-295K — B1-295K

1,514

....... B4-295K —— B1-200K
B1-120K

0,0

41,54

dp/dB, a.u.
dp/dB, a.u.

-3,0

-4,5

5 150 a0 4k b0 780 900 (R SAAPT "Rt P P P
B, mT B, mT
a 3]
®ur.3. EINP-ciektpu Ha murment Co0.Zn0.Si020,1NiO
MIPH PA3JIMYHU TEMIIEPATYPH

HN3mepBane Ha uBeTa
L[BeThT € equH OT Hail-BaXKHHUTE TOKA3aTeNH 332 Ka4eCTBOTO Ha MUTrMeHTHTe. OIBETCHUTE
BEIIECTBA IMOTJIbLIAT U MpeoOpa3yBaT CBETIMHHHU JIbYM C ONpe/elieHa JIbJDKMHA Ha BbJIHATA BbB
BHJIIMAaTa 4acT Ha CIIEKThPa, KOETO Ce JABJDKU Ha aTOMHHS MM cTpoek. Upes cucremara CIELab ce
OIpeJIeNIAT IBETOBE HE caMO Ha KepaMMYHM MUTMEHTH, HO M Ha JIPyTd MaTepHajH, KOeTO MOoKa3Ba
4e Ta3u CHCTEMa € YHUBEPCAIHA M MMa ITUPOKO TPUIIOKEHHE.
B cucremara CIELab nBeroBuTe KOOpIUHATH Ca CHOTBETHO :
- L* - apxoct, L*=0 - gwepen usst, L*=100 - 6551 uBsT
- @* - 3esteH UBAT ( - ) / yepBeH BT (+)
- b* - cun uBsT (- ) / KBAT UBAT (+)
[IBeroBoTO mpocTpancTBo Ha cuctema CIELab e mpeacraseno Ha ¢wur.5.

White
by h

L
Q white | L

b+ yellow

' a+
magenta

Black

@ur.5 LBerosa auarpama na cucrema CIELab
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L[BeTHT HAa MUIMEHTHTE € ONpPEeNiCH ¢ THHTOMEThp Ha (upmara Lovibont Tintometer RT
100 Colour mo cmekrpanen HaumH. B Tabm. 2 ca MpeacTaBeHH pE3yATaTHTE OT HW3MEPBaHUATA
[[BETOBHTE KOoopanHaTu Ha murmenTute nmpu 1000°C.

[TMI'MEHT R G B L* a* b*

C00.Zn0.SiO2 16,1 92,2 168,6 | 385 | 8,4 | -47,2
C00.Zn0.Si02.0,1FeO 40,2 73,4 1084 | 296 | -0,1 | -24/4
C00.Zn0.Si02.0,1NiO 51,2 100,4 | 1616 | 416 | 3,9 | -37,5
C00.Zn0.Si02.0,2Mn0O> 142,9 146,1 | 196,2 | 62,3 | 10,5 | -26,8

OT npencTaBeHNUTE JIaHHU CE BHXKJIA, Y€ HA-MHTEH3WBEH CHH IBAT € MOJIYYCH IPU MUTMEHTA
C00.Zn0.Si0; cunresupan npu 1000°C. Cren BeBekaanero Ha no6asku ot FeO, NiO, P20Os ce
3a0essi3Ba HAMAIBAaHE Ha CHHHS IBAT — Mapamerhpa -b*, KaTto KOJIMYEeCTBOTO HA CHHHUS IBST
HamansBa npu nurmenture B ciendus B pea: 0,INiO, 0,AMnO. u 0,1FeO. C mnosumiaBane
TeMIlepaTypara Ha CHHTE3a, KOJIMYECTBOTO Ha CHHUS I[BSIT CE YBEIMYaBa.

EJIeKTPOHHO - MHKPOCKOIICKO H3c/IeIBaHe HA MUTMEHTHTe

EnexTpoHHaTa MHMKPOCKONHS € METOJ 3a HEMOCPEICTBEHO M3yyaBaHE Ha CTPYKTypara Ha
u3cienBaHuTe oOpasuu. 3a ompenensHe Ha TomorpadusaTa Ha H3CleABaHUTE oOpasuu, Oere
npuioxxeHa Ckanupania Enexkrponna Crnekrpockonust. ENeKTpOHHO-MUKPOCKOIICKUTE HAOIIOACHUS
Osixa nposenenn ¢ amapatr TESCAN, SEM/FIB LYRA | XMU npu 30 kV yckoputenaHo
Hanpexxenune 30 kV. Habmonensara 6sxa cpuerann ¢ Enepruiino Pasmpenenurtenna PentrenoBa
CrekTpocKomus, MpoBecHa ¢ AeTeKTop Ha Brueker.

CuHTe3upaHUTe MUTMEHTH OsiXa HaOJI0JaBaHU B PEXKUM Ha OTPa3eHU €JIEKTPOHU, ITPU HUCKO
- (1500 mpTH) 1 Bucoko — (3000 mbTH) yBenuueHus. EaeKTPOHHO-MUKPOCKOIICKUTE HAOIFOICHHS
IIpU HUCKU yBenudeHus Osixa cpueranu ¢ kaproB EPPC 3a na ce HaGmonaBa pasnpeneneHuero Ha
€JIEMEHTHUTE 110 KPUCTATHUTE (ha3u.

Yactuuure ca HEMpO3payHU 3a €JIEKTPOHHUS CHOIl U OT HAIpaBEHUTE CHUMKHU MOraT /a ce
HamnpaBsAT 3aKJIIOYEHHs caMo 3a (opMata M pa3MepuTe Ha KpHCTAIUTE, KAKTO M 3a TAXHATa
CKJIOHHOCT KbM arperanus. Ha ¢ur.4 ca npencraBern MukpodoTorpaduute Ha CHHTE3HMpPAHHUTE
MUTMEHTH.

&

. -~
SEM HV: 30.00 kV WD: 8.660 mm
Vac: Hivac Det. BSE

SEMMAG: 150 kx  Date(m/dfy): 04/18/16

®wur. 4 MukpodoTorpadun Ha CHHTE3UPAHUTE BUIIEMUTOBU KEPAMUYHU TATMEHTH

Ot durypata ce Bwxkzaa, 4e mpobaTa € MOJIMANCIIEPCHA W ce HaOJoaaBaT JBa THIA
KPUCTAJIN: C TOJIEMHHA HA YaCTUIUTE 3- 5 UM u Mexay 6 — 8 um.
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n3Boau

CI/IHTC3I/IpaHI/I ca CHHHU KepaMHU4YHU IIMI'MCHTU Ha OCHOBAa BWJICMHUT II0 MCTOJAa Ha
TBBpA0(a3HO criMyaHe. YCTaHOBEHHM ca ONTHUMAIHUTE MapaMeTpu Ha Tpoieca Ha cuHTe3. Haii-
n00pu pe3yntatu ca mosiydeHH npu nurmeHta B cuctemara Co0.Zn0O.SiO2 cuHTe3wpaHu mpu
temneparypa Ha m3nuyane 1100°C. CuHTe3upaHuTe MUTMEHTH Ca IMOAXO/SIIN U MOTaT YCIEIIHO Ja
Cce MpuJIaraT B ria3ypu 3a OOJIUIIOBRYHHY IUIOUYKH U CAHUTApHA KePAMHKA.
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Abstract: The current article aims at carrying out a study to determine the amount of methanol in homemade
grape and apricot distillate. The study was conducted according to established Bulgarian State Standart ( BDS )
methods. A certain amount of methanol has been found and it is within normal range for the respective sample.
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BBbBEJEHUE

KakBa nanutka e pakusita?

Pakusta € BUCOKOAIKOXOJHA HAINMTKA, MPOM3BEKJAaHA MACOBO B CTPAHHTE OT IOTOM3TOYHA
EBpona (bbarapus, CepOusi). B mo-orpanndenu kojauuecTBa ce Mpou3Bex/ja ouie B PyMbHUS 101
uMeTo uyWka, B Uramua - rpama u ap. 3a TOpPOU3BOACTBOTO U CE€ U3IMOJI3BAaT OCHOBHO
CEJICKOCTOIAHCKU CYPOBUHH: Ipo3ze ((pepMeHTupaiu Irpo3l0BU DKUOPU) M IJIOJOBE OT MOYTH
BCHYKHU OBOIIHH BHJIOBE B TOBA YUCIIO SOBJIKH, KPYIIH, CIIMBH, [DKaHKH, Kaiicuu u ap.( Tsakov, D.,
2003)

[To oTHOIIEHNE Ha aTKOXOJHO ChABPKAHKE Pa3HOOOPA3UETO € B AOCTA MIHUPOKHU TPaHUIH (OT
38-40 no 45-50 ankoxonHu rpagyca). Pasnuune cpiiecTByBa U B 11BeTa (0T O€3LBETEH 0 3J1aTHUCT,
MOHSAKOTA U B KOHSYHUA TOHOBE).

ApomarbsT ce ABKM OCHOBHO HA HM3XOJHATAa CYpOBMHA U MO-PSIKO Ha JONBIHUTEIHO
puOaBeHN OWIJIKHM U IpYTH apOMAaTUYHU UHTPAAUEHTH. ApOMaTHU ChbeIMHEHUS ce 00pa3yBar U Mpu
dbepMeHTanUATa, ACCTHIALMATA M oOTjiekaBaHeTo. OKOHUYATETHHMAT BKYC, LBAT M apomar ce
oopMsAT 1O BpeMe Ha OTJIeKaBAHETO, KOETO JI0 TOJIsIMa CTENEH 3aBUCH OT Ch/Ia, B KOWTO MPOTHYA,
OT NMPOABDKUTEIHOCTTA Ha Tpolieca u oT Temreparypara (Tsakov, D., 2006).

Ot KaKBO 3aBHCH Ka4eCTBOTO HA paKkusira?

B ocHoBHHI JIMHUH, Ka4C€CTBOTO Ha paKudTa 3aBHCH OT HU3XO0AHATa CYpOBHMHA HW OT
TEXHOJIOTHUSATA:

» B xareropusita CypoBHHA BJIM3AT TPEIH BCUYKO MPOAYKTH OT CEIICKOTO CTOIAHCTBO -
IJI0JJ0BE, KOPEHOIUIOAH, 3bpHO U Ap. OT perraBaio 3Ha4eHHUE € TIXHOTO TEXHOJIOTMYHO ChCTOSTHUE.
Ot 3eneHu, pa3BajeHU, MOBPEAECHU M THWIM IUIOJIOBE HE MOXKE Jla C€ OYaKkBa JOOMBAHETO Ha
KayecTBeHa pakusa. OT IUIOOBETE€ Hal-uecTo Ce M3MOJ3BAT SIOBJIKH, KPYIIH, CIMBH, JHKAHKH,
Kaiicuu, MPacKOBH, JIOJM, MAJIUHU, KBIIMHU U Jp. bepaT ce B TEXHOIOrM4YHa 3psUIOCT, KOraTo ca
HaTpyHaJId MaKCHUMaJIHO KOJIMYECTBO 3aXap U apOMaTHU BEIIECTBA.

® JIokJabT € PEJICTABEH Ha CTYJIEHTCKAaTa HayuHa cecus Ha PyceHcku yHusepcuteT (uuan- Pasrpan na 15.05.2018r.
B CeKMsd XHMHYHHM TE€XHOJOTHH C OPUI'MHAIIHO 3ariiaBhue Ha Obirapcku e3uk: OTKpUBaHE Ha CIEIU OT METAaHOJI B
JIOMAITHO NMPOU3BEJEHA PAKUS
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» TexHonorusara o0OXBalia ClIeTHUTE TEXHOJIOTHYHH MPAKTHKH:

- IpEeLEeHKa Ha TEXHOJOrMYHAaTa 3pejlocT Ha N3XO0HATA CypOBUHA

- OpaHe u TpaHCIIOPTUPAHE

- npepaboTka

- JIKOXOJHA (hepMeHTalus

- JecTWIaluATa Ha pepMEeHTHpaIus MaTepuan (peXXUM Ha IeCTUIIAlHATA)
- KOpUTHpaHE Ha aJIKOXOJHHS IPaIyC

- 00paboTka 3a moAo0psiBaHE Ha IIBETa, BKyca M apoMaTa Ha pakusTa

- OTJIe)KaBaHE Ha pakusTa (CbJ, YCIOBHUS U NPOIBIKUTEIHOCT).

- OyTuJMpaHe - HaJIMBaHE Ha pakusATa B OyTHIIKH.

MeTaHoJ1 B pAKMHTE

Meranonstr CH30H (MeTunoB ajnkoxoii, IbpPBECEH CHHUPT), MPEACTaBsiBa OE3IBETHA JIEKO
MOJIBMKHA TEYHOCT ChC €J1ad MuUpHC Ha eTaHoj (oOukHOBeH crupt). Kumu npu 65,7°C. 3ananen
ropu ¢ Oneno cuH TwiamMbK. [Ipu OKHCIIIBaHE ce TPEBpPbHINa B MPABYCH AIICXU] M MpaBYCHA
kucenuHa. [loBeueTo OT M3cienoBaTeNUTe IO CMATAT 3a MO-CHJIHA OTpoBa oT eraHoina. [lopaau
CIUIHOTO MY TOKCHYHO JICHCTBHE W IMpe3 KOXKaTa HE CE JIOMYCKa M3IOJ3BAHETO MYy U 3a (PHKIUU
(HATpUBKH).

MeTaHOBT Ce cpela B TOYTH BCHUKH AJKOXOJIHU HAIMUTKH, KaTO MPOJIYKT HA aJIKOXOJHATA
depmenTanus. KonudectBoTo My B uepBeHuTe BuHa € okosio 150-160 mg/L, B po3osute -90-100
mg/L u B Genute 10 70 mg/L. I'pozpoBara (jukuOpoBaTa) pakusi chabpxa 10 2-3 g/L, a miogoBute
10 5-6 g/L meranoi. M3kiroueHre MpaBAT BOJAKATAa M MAacTHKATa, KOUTO CE MPOU3BEKIAT OT YUCT
PEKTH(HUIUPAH ETaHOJL.

OcHOBEH M3TOYHHUK 3a OOpa3yBaHE M HATpPyNBaHE HAa METAHOJ B CHUPTHUTE HAMUTKU ca
CHIBPKAIINTE CE B IJIOJIOBETE M B PACTUTEIIHATA ThKaH MEKTHHOBH BEIIECTBA, B ChCTaBa HA KOUTO
BIIU3aT MPOTOIMEKTUH, MEKTHH, MOIU3axapui, eCTepH, Ha TalOKTypoHOBaTa kucenuHa u ap. [lo
BpeMe Ha aJKoxoJiHaTa ()epPMEHTANUS IO JCUCTBUETO Ha MEKTOJUTUYHUTE CH3WMH TEKTHHBT CE
pasrpax/a Ha MeKTHHOBa kucenuHa u metanon (Tsakov, D., 2010).

N3JI0KEHUE

ChbuiHocT HA MeTo/a

MeToabT ce OCHOBaBa Ha OKHUCIISIBAHETO HA ChIBPIKAIIMS CE B HAIMMTKATAa METAHOJI C KAJIUEB
NepMaHraHaT B CAPHOKHCENa cpena 10 (GopMalexuja, KOWTO JaBa BHOJIETOBO OIBETSABAaHE C
¢bykcuHcepHucTata kuceianHa (peaktuB Ha [1Iud). HTEH3UTETHT HA MOYYEHOTO OIBETSIBAHE CE
M3MEpBa ¢ KOJIOPUMETHP MITH CIICKTPOPOTOMETH MPH IbDKHHA Ha BbiaHata 570 nm (Chervenkova-

Veleva, V. & Venkov, A, 2000).

Amnaparypa
- CIIEKTPOPOTOMETHP, MEPUTEIIHU KOJIOU, UIIETH, €pIeHMAepOBH KOJIOU

PeakTuBu u pa3rsopu
- KallMeB NEpPMaHTaHaT, CApHA KHCEINMHa, OKCAIOBa KHUCETNHa, (PYKCHHCEPHHCTa KHCETHHA
(peaxTuB Ha I1lud), eranon (HeCchabpIKaIl METAHOI), METAHOJI, poba 3a aHAIN3

IMoaroroBka Ha onpeaeasiHETO
[IpoGara 3a aHanu3 Ha OE3IBETHH U HECHABPIKAIIN €KCTPAKTHU BEIIECTBA HAMMUTKHU (TUIO0BU
JIECTUJIATH, BAHEHU JCCTHIIATH U Jp.) C€ pa3pexkaa mpu HeoOxoaumoct 10 30%.

HN3BbpuiBaHe Ha ONpeaeIAHETO

[Ipu wu3BbBpIIBaHE Ha ONpEIENSHETO ca chna3eHd usnuckBanusta Ha BJC 7404-79.
M3non3BaHn ca peakTUBU CbC CTENEH HAa 4YUCTOTA 4.3.a. M JecTwiMpaHa Boga. IIpobute ca
IIPUTOTBEHH ChOOpazHo MeToauka 1o bJIC cranmapr.
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Besika po6a e 3amoxkeHa mooTAeTHO, 3a J1a Ce TapaHTHpa IMBIHATA €HAKBOCT Ha BPEMETO 3a
MaHuITyIanuuTe. IHTepBaaIbT Ha MPECTOM Ha BCsKa Mpoda el 3amaraneTo u e 150 min.
Pesynrarure ot ciekTpooTOMETHpA C€ OTYUTAT IO CTaHJApTHA KPUBA.

IlocTposiBaHe HA CTAHAAPTHATA KpPUBa

[TapanenHo ¢ w3cieABaHUTE MPOOM ce 3ajaraT W CTaHAAPTHU Pa3TBOPH C OIPEIEICHO
ChJbpKaHue Ha MeTaHoJl. CTaHJapTHUTE Pa3TBOPH ce MPUTOTBAT 1o ciennus HauuH: 0.05, 0.1, 0.2,
0.3, 0.4, 0.5, 0.7 mL meTanoxn ce mocTaBs B MmeputesHu kojou ot 100 mL u ce monuBart 10 Mapkara
¢ 30% eraHouI.

3anmaraHeTo Ha CTaHAAPTHHUTE PA3TBOPH C€ M3BBHPIIBA IO CHINUAT HAYMH, KAaKTO M Ha
OTIpE/ICTITHUTE KOMIIOHEHTH. B3 OCHOBa Ha oTueTeHara abcopOIus ce MOCTpOosiBa CTaHAApTHA
npaBa B paBHWHHATAa KOOPJHWHATHA CHCTEMa, KaTO Ha OpJMHATHATA OC CE HAHACAT OTYCTCHHUTE
abcopO1mu, a Ha abIMCHATA — KOHIICHTPAIMKTE Ha METHJIOB ankoxoi (mL/100mL).

B Tabnwuma 1 ca nmajeHu pe3ynTaTure, MOJIyYeHH 3a MOCTPOSBAHETO HA CTaHJApTHATA KPHBA:

Tabnuma 1. A6copOus Ha MPUTOTBEHUTE PA3TBOPH

Crabpxanue | U3mepena
Ha METaHos |abcopOuus
0,05 -0,021
0,1 -0,013
0,2 -0,004
0,3 -0,006
0,4 -0,006
0,5 0,012
0,7 0,008

CroiiHocTuTe Ha abcopOIHsATa U3MEPEHA 3a JOMAllIHATa PAKKs ca ChbOTBETHO:
- 3a rpo3noBa — 0,004
- 3a Kaiicuena - -0,009

CraHpapTHa npaBa
abcopbuusi/cba. Ha METaHOr

0,015
0,01
0,005

'

-0,005

Abcopbuua

-0,01
-0,015
-0,02

-0,025
CbabpaHue Ha meTaHon

®ur. 1 CranmapTHa mpaBa CpsMO U3MepeHata adbcopOIms Ha pa3TBOPU C U3BECTHA KOHIIEHTPAIUS
Y HAHECEHU CTOMHOCTH HA Pa3TBOPUTE C HEM3BECTHA KOHIIEHTPALIUS

-32 -



PROCEEDINGS OF UNIVERSITY OF RUSE - 2018, volume 57, book 10.3.

N3uncnasiBaHe HA pe3yaTaTuTe

CoaspikaHreTo Ha MeTaHoa X B pobarta, g/L, ce onpenesnst mo popmyiara:

X=A.K.0,796. 10 kpgmero:

A — KOIMYECTBOTO METAHOJ B M3CJIEJBaHATa Mpo0a, OTYETEHO MO CTaHIApTHATa MpaBa,
mL/100mL

K — xoeguiueHTsT Ha pazpexaaHe = aJKOXO0JIHO ChIbpkaHue, % (00.)/30

0,796 — IIBTHOCTTA HA METAHOJI

10 — koe(hHIMEHT 3a Mpen3YnCIIsBaHe Ha pe3yraTa B dm®

3ATPO3JOBUAT JECTUIIAT:
X =0,2*30%*0,796*10 = 0,4776g/L

3A KAVICUEBUSAT JECTUJIAT:
X =0,53*30%*0,796*10 = 1,2656640/L

n3Boau

N3cnenBanu ca 1Ba BUAA JOMAIIHO Mpou3BeneHa pakusd. OT MOIyu4eHHUTE pe3yiITaTH MOXKe
Jla ce HalpaBU HM3BOJ, Y€ M B JBETE NMPOOM MMa METaHOJ. Pe3ynaraTure Moka3BaT ChIbp)KaHHE
0,47769/L B rpo3noBusT nectuiat u 1.26569/L B kaiicueBust. [lonydenure pe3ynTatu, CpaBHEHH C
JUTEPAaTYpPHUTE CTOMHOCTH IOKa3BaT, Y€ HAJIMYMETO HAa METaHOJN B MpPOOMTE CHOTBETCTBA HA
JOMYyCTUMOTO KOJIMYECTBO.
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Abstract: Recently, there is a growth in the usage of goat’s milk products, which have valuable nutritional
properties for humans and can be positioned as a healthy diet product. Goat milk and goat's milk dairy products can be
used as a part of a therapeutic nutritional program for all categories of the population as well as for kids and cow’s
milk sensitive people. In this study goat milk was analyzed for chemical composition. The research also includes recipes
and technological schemes developed for the production of yoghurts from goat milk with increased nutritional value
due to the introduction of industrial tomato waste CO, - extract containing such antioxidants as beta-carotene,
lycopene and tocopherol. The antioxidant activity of the extract was determined by the DPPH free radical method. The
obtained yoghurts were analyzed in terms of chemical composition and organoleptical properties.

Key words: goat milk, yoghurt, CO- - extract, chemical composition, biological properties.

INTRODUCTION

Goat milk has a promising source of protein, vitamins, minerals and fatty acids (Asresie A. &
Adugna M., 2014; Beshkova D.M., Simova E.D., Dimitrov Zh.P. & Simov Zh.l., 2011; Domagata
J., 2008). Goat milk has better digestibility, reduced allergenicity, due to the low content of lactose
(Hassan F.A.M., Abbas H.M., Abd El-Gawad M.A.M. & Enab A.K., 2014; Paz N.F., Oliveira E.G.,
Kairuz M.S.N. & Ramon A.N., 2014). From goat milk usually is obtained butter, yogurt, sour milk,
etc. Fermented dairy products have delicious sensory properties, fine consistency and pleasant
specific taste. Especially fermented goat milk products have significant commercial potential, large
destination and multiple health benefits for population. Considering the importance of fermented
dairy products from goat milk, which are in demand on internal and external markets, elaboration of
the technological process for manufacturing of the products is necessary.

6 JloknanbT € mpescTaBeH Ha CTYIEHTCKaTa Hay4Ha cecus Ha (uuman Pasrpan, nposesnena na 15.05.2018r. B cexuus
,,DHOTEXHOJIOTUI U XPAaHUTEIHH TEXHOJIOTWH C OPUTHHAIHO 3arfiaBue Ha aHrWiicku e3uk: Goat milk yougurt as a
potentially functional food.
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Internationally the theme proposed for research is carried out on the preparation and
optimization of manufacturing technology of yougurt from goat milk (Aswal P., Shukla A. &
Priyadarshi S.,2012; Garcia V., Rovira S., Boutoial K. & Lopez M.B., 2014; Ribeiro A.C. &
Ribeiro S.D.A., 2010. There are also conducted research on the analysis of physical-chemical,
microbiological and sensorial properties of yougurt from goat and cow milk (Serhan M., Mattar J.
& Debs L., 2016). There are comparative studies on influence of the incorporation of synthetic and
natural preservatives on the yoghurt characteristics (Caleja C., Barros L., Antonio A.L., Carocho
M., Oliveira M.B.P.P. & Ferreira I.C.F.R., 2016. Some researchers conducted studies regarding the
improvement of goat milk yougurt by adding aromatic oils and plant (Abou Ayana I.A.A. & Gamal
El Deen A.A., 2011. The study conducted by scientists from Bulgaria showed the possibility of
yougurt supplimentation with fruit juice (Boycheva S., Dimitrov T., Naydenova N. & Mihaylova
G., 2011. Documented results are aimed to understand the correlation between fortification with
shell pineapple and physico-chemical and rheological properties of yogurt with probiotics (Saha
B.N.P., Vasiljevica T., McKechnieb S. & Donkor O.N., 2016). The results of researchers from Sri
Lanka have shown that incorporation of beetroot juice can be an insight to improve the
characteristic organoleptic properties of goat milk (Abou Ayana I.LA.A. & Gamal El Deen A.A.,
2011. A group of scientists studied the effect of Cinnamomum verum yogurt fortification with
Allium sativum and the bifidobacteria (Shori A.B. & Baba A.S., 2015).

The aim of this study is to develop and diversify fermented goat milk products with
functional potential, by adding lactic acid bacteria obtained from natural sources with symbiotic
properties and bioactive compounds.

MATERIALS AND METHODS

Materials

As components for obtaining experimental samples of yougurt, goat milk, starter culture,
fruits (apple and prunes), sugar, cinnamon and vanilla CO; - extract of industrial tomato waste were
used. Tomato waste was collected from the industrial scale production of tomato juice at "Orhei-
Vit" JSC, Orhei, Republic of Moldova. All materials used correspond to requirements for quality of
the specifications and technical documentation.

Chemicals

1,1-Diphenyl-2-picrylhydrazyl (DPPH) as free radical form (95% purity) was supplied by
Sigma-Aldrich. Ethanol (99.9%), methanol (99,8%), chloroform, glacial acetic acid, potassium
hydroxide, phenolphthalein, potassium iodide, sodium thiosulfate (Na2S203 x 5H20) and starch
were provided by Eco-Chimie Ltd (Chisinau, Moldova). All the chemicals used were of HPLC or
analytical grade. Distilled water was used throughout.

Supercritical CO2 extraction

The supercritical extraction with carbon dioxide from tomato waste was carried out under
laboratory conditions at the HA 120-50-01C pilot plant. The technical parameters of the installation
are: Pmax=50 MPa (500 atm), Tmax= 75°C, volume of the extractor vessel —1,0 | and maximum
extract volume-0,6 |. From the storage tank, the carbon dioxide is pumped through the heat
exchanger into the extractor vessel with raw material —tomato waste.

Using the pressure and temperature control system the required extraction pressure and
temperature were created in the extractor vessel. Once the supercritical CO2 and the feed reach
equilibrium in the extraction vessel, through the manipulation of pressure and temperature to
achieve the operating conditions, the extraction process proceeded. The mobile phase, consisting of
the superctitical CO- fluid and the solubilized components, is transferred to the separators | and 11
where the fluid is reduced by decreasing the pressure of the system. The extract precipitates in the |
or 11 separator while the superctitical CO: fluid is either released to the atmosphere or recycled back
to the extractor.

DPPH Assay
The radical scavenging activity of CO, — extracts from tomato waste as well as the kinetics of
inhibition of free radicals were studied in terms of radical scavenging ability using the stable DPPH"
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method. 0.1 ml of the extract sample was added to 3.9 ml of 60 uM solution of DPPH" in methanol.
The reaction was carried in dark and the absorbance was recorded at 515 nm to determine the
concentration of remaining DPPH". Methanol as instead of DPPH" solution was used as blank
solution. The values of [DPPH’] at each reaction time were calculated according to the standard
curve. The reaction was carried in dark and the absorbance was recorded at 515 nm to determine the
concentration of remaining DPPH". Methanol as instead of DPPH" solution was used as blank
solution. The values of [DPPH]; at each reaction time were calculated according to the standard
curve. Concentration range of DPPH was of 0.38-38 pg/ml (Asis nm = 0.0293 [DPPH]: — 0.0072),
where the concentration [DPPH]; is expressed in pg/ml). The coefficient of linear correlation of the
above relation is R = 0.9999. The radical scavenging activity (RSA) was calculated using the
equation:

RSA = 100%  ((DPPH"]o - [DPPH'Ja0) / [DPPH]o

where [DPPHo is the concentration of the DPPH" solution (without sample) at t=0 min and
[DPPH30 is the remained DPPH" concentration at t=30 min. Lower [DPPH]: in the reaction
mixture indicates higher free radical scavenging activity.

Chemical composition

The quantification of ashes, fat content and proteins was carried out in the goat milk and
yougurt samples according to the AOAC Official Methods AOAC 16.006, AOAC 945.16 and
AOAC 958.48 respectively. All the determinations were performed in duplicate.

Statistical analysis

Variance analysis of the results was carried out by least square method with application of
Microsoft Office Excel program. Differences were considered statistically significant if probability
was greater than 95% (q < 5%). All assays were performed at room temperature, 20 + 1°C.
Experimental results are represented according to standard rules.

RESULTS AND DISCUSSION

Analysis of antioxidant properties of tomato waste extracts

In this study was used a tomato waste extract, developed by the Institute of Food
Technologies of the Republic of Moldova in the framework of the Food Technology Laboratory
under the guidance of Professor Vavil Caragia (Migalatiev O., 2017; Popovici C., Migalatiev O. et
al., 2017; Popovici C., Migalatiev O. et al., 2018).

Fig. 1. Appearance of tomato waste and their extract used in the study
For the used tomato waste extract, was taken the UV spectrum, on which peaks of such
biologically active substances as polyphenolic compounds (380 nm), beta-carotene (420-480 nm)
and tocopherol (680 nm) were recorded. The resulting spectrum is shown in Fig. 2.
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Fig. 2. UV spectrum of the tomato waste extract

Subsequently, in the study was analyzed the antioxidant activity of the extract, the interaction
in time, of the free radical of DPPH and the extract is shown in Fig. 3.
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Fig. 3. The interaction in time of the free radical DPPH and the extract

Based on the obtained experimental data, the antioxidant activity of the DPPH tomato waste
extract was calculated, which value is 87.5%. Subsequently, the studied extract was used in
developing the yoghurt recipes based on goat milk and flavoring food ingredients.

Analysis of the chemical composition of goat milk
In this study, a comparative analysis of the fat, protein, fat and ash content of the goat milk
was made. Table 1 presents experimental data on the chemical composition of goat milk.

Table 1. The chemical composition of goat milk, g / 100g

Ne Indicator name Content, g
1. | Protein content, g 3,35+0,01
2. | Fatcontent, g 1,5+0,02
3. | Lactose content, g 4,52+0,01
4. | Ash content, g 0,8+0,01

The lactose content of raw goat milk was determined in accordance with the standard method
ISO 22662: 2007, which provides high performance liquid chromatography (HPLC) with
refractometric detection.

The recipe development and technology for obtaining goat milk yoghurt

Goat milk, given its chemical composition is more valuable, compared to cow's milk.
Because of the goat milk proteins and fats molecule structure, these substances are easily absorbed
by the human body. A special interest have hypoallergenic and biological properties of goat milk.
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The technology of goat's milk products requires serious theoretical and practical elaboration. High-
tech food products based on goat milk, cheeses, yoghurts and other protein products can provide a
rational, full and healthy diet for the population.

As a result of the enzymatic activity of the probiotic microorganisms of the starter, the
protein and carbohydrate component of goat's milk is modified, which facilitates the easy
assimilation of goat yoghurt by the body. Goat yoghurt is a source of calcium and phosphorus,
contains valuable animal protein, a number of vitamins (B> and Bi2) and mineral compounds
(copper, potassium, magnesium, selenium). Included in the composition of the starter
microorganisms contribute to the normalization of the intestinal microflora inhibiting the
development of decay processes.

The tomato waste extract addition enriches the biological value of this product due to
contained in it lycopene, beta-carotene, tocopherol and polyphenolic compounds.

In this study, recipes and appropriate samples of yoghurts based on goat milk were
developed. These formulations are presented in Table 2.

Table 2. Recipes of yoghurt samples (yield 100 g)

Samples of the studied yoghurt
. : Goat milk Goat milk
Ingredients C(.)W Goat milk Goat m|I!< yoghurt with | yoghurt with
milk yoghurt with
yoghurt . apple and prunes and
yoghurt vanilla : )
cinnamon vanilla
Cow milk 90 - - - -
Goat milk - 82 82 72 72
Tomato waste 3 3 3 3
extract
Starter culture 10 10 10 10 10
Apple paste - - - 10 -
Prunes paste - - - - 10
Sugar - - 4 4 4
Cinnamon - - - 1 -
Vanilla - - 1 - 1
Total: 100 100 100 100 100

The investigated yoghurt samples were examined for protein, fat and ash content. The
experimental obtained data are presented in Table 3.

Table 3. Chemical composition of the studied yoghurts

Samples of the studied yogurt
Ingredients . . Goat milk Goat m'!k Goat m'!k
Cow milk Goat milk oqurt with yogurt with | yogurt with
yogurt yogurt yogurt apple and prunes and
vanilla : .

cinnamon vanilla

Protein content, g 2,5+0,1 2,5+0,2 2,5+0,1 2,5+0,1 2,5+0,2

Fat content, g 1,5+0,2 1,5+0,1 1,5+0,1 1,5+0,1 1,5+0,1

Ash content, g 0,7+0,1 0,7+0,1 0,7+0,1 0,7+0,2 0,7+0,2

The study of the organoleptic properties of yogurt from goat's milk

In this study, an organoleptic evaluation of the quality of the yoghurt samples was performed.
During the analysis of this product, a tasting commission was created. To each tasting participant
was presented a special developed tasting sheet, samples of yoghurts in plastic, disposable cups and
mineral water.

Based on the described organoleptic standard characteristics for yoghurts, it can be said that
in appearance and consistency, yoghurt should be a homogeneous mass, moderate viscous, with the
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addition of thickening agents or stabilizing additives - jelly or creamy. Inclusions of insoluble
particles characteristic for the introduced components are allowed. Smell and taste is characteristic
to a sour milk, without foreign flavors and smells, moderate sweet taste (when working with
sweetening ingredients), with the appropriate taste and flavor of the introduced ingredients. The
color, according to the standard, must be milky white or of the color of induced components,
homogeneous or interspersed with insoluble particles

Based on the received data from the tasting commission, estimates were made for each
quality index of the tested yoghurt samples, which are shown in Fig. 4.

Appearance
5

Overall Rating Consistency
—— Goat milk yogurt
—— Goat milk yogurt with sugar and vanilla
Goat milk yogurt with apple and cinnamon
—— Goat milk yogurt with prunes and vanilla
Color Taste
Odor

Fig. 4. General diagram of organoleptic evaluation of yoghurt

According to Fig. 4, which was made on the data obtained from the tasting commission, we
can conclude that the most acceptable yoghurt from goat milk is yoghurt with the addition of sugar
and vanilla. Almost all members of the commission gave their preference to this type of yoghurt,
describing it as the most delicious yoghurt. As for the apple and cinnamon yoghurt and prunes and
vanilla yoghurt samples, the commission gave them the same preference, but to a lesser extent in
comparison with the sugar and vanilla sample.

CONCLUSIONS

In this study, the antioxidant activity of the tomato waste extract was determined, which was
87.5%. The interaction between the extract and the free radical DPPH was also analyzed. The
chemical composition of the goat milk sample was determined, namely, the protein content is 3.35 ¢
/100 g, the fat content is 1.5 g / 100 g, the lactose content is 4.52 g / 100 g and the ash is 0.8 g / 100
g. Formulations and technology of goat milk yoghurt production with the introduction of tomato
waste extract and flavoring food ingredients such as apple paste, prunes, cinnamon, vanilla, sugar
have been developed. The organoleptic properties of the obtained yoghurt samples were evaluated,
which showed that yoghurt from goat milk with addition of sugar and vanilla, apple paste and
prunes possesses the most pleasant flavor properties. The chemical composition of the yogurt was
determined, namely the protein content was 2.5 g/ 100 g, fat 1.5 g / 100 g and ash 0.7 g / 100 g.
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The process of grinding the components of pharmaceutical and cosmetic preparations in a bead mill is
considered. The degree of grinding was measured with a "Klin" grindometer, the temperature was measured by a
contactless pyrometer, the power was measured by current clamps. The smaller the particle size and the higher density
of the suspension, the greater the energy required to conduct the process, and the more heat will be released. When
grinding titanium dioxide over a period of 0 to 30 minutes, the power increases from 205 to 209 W, with the most
intensive increase observed in the interval from 5 to 10 minutes at 2.33 W. In addition, the temperature of the
suspension increases from 21.9 to 23.4 °C, the density of the suspension increases from 889 to 1176 kg/m3, and the
particle size decreases from more than 100 um to 10 um, the most intensive grinding in the first 5 minutes of the
process. When the quinacridone red Red 122 is grinded, the power is increased from 205 to 210 W, the slurry
temperature is from 22.4 to 24.3 °C, the density is from 870 to 952 kg/m®, and the particle size decreases from more
than 60 um to 2 um, while the most intensive grinding occurs in the first 5 minutes of the process.

Key words: grinding, beads, mill, pharmacy, cosmetics, suspension.

INTRODUCTION

In the modern production of pharmaceuticals and cosmetics, a high degree of grinding of the
raw material for further use is of great importance. During the storage and transportation of raw
materials, the particles get stick together, forming agglomerates. In addition, the powder particles
have an irregular shape and a non-uniform particle size distribution. Such raw materials can't give
the product the necessary efficiency and quality. Therefore, the obligatory stage in the manufacture
of cosmetics and pharmaceuticals is the grinding stage (Drogemeier, R., Leschonski, K. 1994).

EXPOSITION
Research Methodology
Materials

The following materials were used for the research: vaseline oil perliqguidum pharmaceutical,
white pigment titanium dioxide (food additive E171) pharmaceutical, pigment quinacridone red Red
122.

7 JloknaabT € IpeCTaBeH Ha CTYIEHTCKaTa HaydHa cecus Ha (uuman Pasrpan, nposenena na 15.05.2018r. B cexuus
,,DHOTEXHOJIOTMH U XPAHUTEIHNA TEXHOIOTHH’ ¢ OPUTHHAJIHO 3ariaBue Ha aHrHicKl e3uk: Investigation the process of
superfine grinding of components of pharmaceutical and cosmetic products on the bead mill.
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Vaseline oil perliquidum pharmaceutical - mineral oil, a mixture of liquid hydrocarbons of
petroleum distillate. The quality of vaseline oil is characterized by its color. It is determined by the
Saybolt scale. The dark one is - 16", the light one is 30 (Kanda, Y., Kotake, N., 2007).

Vaseline oil in pharmaceutics is used as a basis for creating multi-component ointments and
creams, injectable suspensions, as a solvent for some medicines, and as a separate medicinal
product. In the cosmetic industry, oil is used as a base for the preparation of a wide range of creams,
but only if it has been multistage cleaned and completely cleared of foreign smell and impurities.
Also, it is used in the production of decorative cosmetics (Kanda, Y., Kotake, N., 2007).

Appearance: colorless, clear, oily liquid. Virtually insoluble in water, slightly soluble in
ethanol 96%, mixed with carbohydrates. Color (Saybolt) - +30. The kinematic viscosity at 40 °C is
11-15 cSt. Dynamic viscosity at 20 °C is 33-45 MPa-s. The relative density at 20 °C is 818-880
kg/m? (Kanda, Y., Kotake, N., 2007).

Titanium dioxide (titanium white, E171) is a white pigment. In the pharmaceutical industry,
titanium dioxide is used for high chemical cleanliness to provide a high whitening and crusting
effect. It is used for cosmetic products for giving white color and light tightness. In addition, it is
used for the preparation of concentrated pigment pastes for various types of lipsticks, lip glosses,
nail polishes, powders, tonal creams and other decorative products (Kanda, Y., Kotake, N., 2007).

Appearance: powder from white to slightly colored. The residue on the sieve with a mesh of
45 pm is 0.08%. Bulk density of 82 kg/m?; Specific density 4 000 kg/m3. Insoluble in water and
organic solvents (Kanda, Y., Kotake, N., 2007).

Quinacridone red Red 122. Universal dry pigment, which has a stable purple hue among the
violet-red pigments. It also has an increased stability of flocculation, good flowability. Used in the
cosmetic industry for the preparation of concentrated pigment pastes for various types of lipsticks,
lip glosses, nail polish (Kanda, Y., Kotake, N., 2007).

Appearance: powder of bright red color with a blue hue. Specific density is 1460 kg/m3; bulk
density 540 kg/m3; The residue on the sieve with a mesh of 320 pum is 23,4%; the average particle
size is 0,09 pm; specific surface area of 59 m?/g. Resistant to acids, alkalis, water, organic solvents
(Kanda, Y., Kotake, N., 2007).

METHODS

Expiremental instalations were used:

Bead laboratory mill. Equipped with three capasity (glasses) with a shirt for water cooling
and a sampler on the lid of a glass with a sieve cartridge. The rotor consists of a shaft on which 4
guide discs with 4 symmetrically located holes with a diameter of 1 cm are fixed. The working
members are a glass bead that has a diameter of 2 mm. The motor operates at 380 V with a current
of 1.0 A with a rotor speed of 1350 rpm (Salenko, YU., 2008; Rowe, W.B., 2014; Mende, S.,
Rappl, M., 2014).

Pyrometer is a non-contact digital thermometer. Infrared principle of action. The temperature
range is -50 °C to + 330 °C (-58 °F to 626 °F). The accuracy is £1.5% (Nakach, M., Authelin, J.,
Agut, C., 2017; Rowe, W.B., 2014).

Grindometer "KIlin™ is intended for the analysis of the particle size and agglomerates in
determining the degree of grinding when testing pigmented suspension materials in different
measuring ranges. The measuring range is from 0 to 100 um. The scale division is 10 um. The limit
of the permissible absolute error is +10 um. Dimensions: measuring plate - 175x35%20; The scraper
is 60x40x6 mm (Nakach, M., Authelin, J., Agut, C., 2017; Rowe, W.B., 2014).

The current clamps is a model of a multimeter with clamps, which opens up to a width of 5
cm. Clamps work on the principle of electromagnetic induction.

With it, you can measure AC and DC voltage, resistance, temperature, test diodes, ring
connections, measure frequency. Equipped with a liquid crystal display with a resolution of 3%,
which displays the results of all measurements (Nakach, M., Authelin, J., Agut, C., 2017; Rowe,
W.B., 2014).
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The scheme of the experimental setup is shown in Fig.1 (Mende, S., Rappl, M., 2014; Rowe,
W.B., 2014).

L L

Fig.1. The scheme of the experimental setup: 1 — bedplate; 2 — motor; 3 — glass; 4 — sampler; 5 —
clamp.

The preparation of the samples was as follows: in three clean glasses with a volume of 250 ml
hung pigments and vaseline oil according to the following recipe (Nakach, M., Authelin, J., Agut,
C., 2017; Rowe, W.B., 2014):

Composition A: vaseline oil - 250 g;

Composition B: titanium dioxide 50 g, vaseline oil 200 g;

Composition C: Red 122 - 30 g, vaseline oil - 200 g.

There were weighed on an analytical scale with a precision of 0.01 g. The compositions B and
B were mixed on a agitator.

Composition A was tested for temperature only. Compositions B and C were tested for the
temperature of the suspension by means of a pyrometer, the particle size with a "Klin" grindometer,
the density before and after the test was determined by means of formula:

== kg/m’
v (L1)

After testing, the compositions took turns taking part in the experiment (Nakach, M.,
Authelin, J., Agut, C., 2017; Rowe, W.B., 2014).

The bead mill operated in a batch mode with cooling, after each experiment the installation
was washed. The samples were analyzed and the instruments readings were taken every 5 minutes
for 30 minutes. The obtained samples were analyzed for the degree of grinding by a grindometer,
the pyrometer measured the temperature of the suspension, the amperage at three phases was
measured with a current clamps (Salenko, YU., 2008; Drogemeier, R., Leschonski, K. 1994).

RESULTS AND DISCUSSION

The results of the research are shown in the graphs below. The graphs show that the greatest
power is consumed for grinding the suspension of titanium dioxide (Fig. 1), which may be due to
the fact that the suspension has the highest density after grinding - 1,176 kg/m? (Fig. 5), as well as
the largest size of agglomerates at the beginning of the experiment (more than 100 pm). In addition,
less heat is produced by grinding a suspension of titanium dioxide than the grinding of a suspension
of quinacridone red Red 122 (Figure 4), although Red 122 has a greater bulk density (540 kg/mq)
than titanium dioxide (82 kg/m®) , which can also be related to the density of the suspension
(Hrininh, K., Gubenia, O., Dimitrov TS., 2018).
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CONCLUSION

When grinding titanium dioxide over a period of 0 to 30 minutes, the power increases from
205 to 209 W, with the most intensive increase observed in the interval from 5 to 10 minutes at 2.33
W. In addition, the temperature of the suspension increases from 21.9 to 23.4 °C, the density of the
suspension increases from 889 to 1176 kg/m?3, and the particle size decreases from more than 100
um to 10 um,the most intensive grinding in the first 5 minutes of the process from 100pm to 50um.

When the quinacridone red Red 122 is grinding for 30 minutes, the power increases from 205
to 210 W, the suspension temperature increases from 22.4 to 24.3 °C, the density of the suspension
increases from 870 to 952 kg/m?, and the particle size decreases from more than 60 um to 2 pm,
with the most intensive grinding occurring in the first 5 minutes of the process - from 60 um to 15
pm.

When the pure pharmaceutical vaseline oil is dispersed, the power remains practically
unchanged (199-200 W).

In results, the smaller the particle size and the higher density of the suspension that needs to
be ground, the more energy is needed to conduct the process and the more heat will be released.
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Abstract: It was conducted the research for a purpose to determine the dependence of the temperature of the
working members of the roll mill on the degree of grinding of the pigment suspension. The degree of grinding was
carried out with a "Klin" grindometer, the temperature was measured by a noncontact pyrometer. Than smaller the
particle size that needs to be grinded, than greater the energy needed to lead to the process, and the more heat will be
released. When the suspension is grinded, its temperature increases from 26.4 to 32.6 °C, with the intensive increase in
temperature from 29.3 to 32.6 °C, and the particle size decreases from more than 90 um to 10 um, with the most
intensive grinding for the first pass.

Key words: Ultra-Fine Grinding, Three-Roll Mill, Degree of Grinding, Temperature, Pigment, Suspension.

INTRODUCTION

In the modern production of pharmaceuticals and cosmetics, the high degree of grinding of
the raw material for further use is important it great exctend. During storage and transportation of
the raw material, the particles stick together, forming agglomerates. In addition, the powder
particles have irregular shape and non similar granulometric composition. Such raw materials
cannot give the necessary efficiency and quality of a product. Therefore, the mandatory stage in the
manufacture of cosmetics and pharmaceutical preparations is the grinding stage (Mende, S., Rappl,
M., 2014).

The method of the raw materials grinding has great importance. Thus, during dry grinding,
which occurs due to impact and fracture it is impossible to achieve a sufficiently high quality
material processing. However, grinding by wet method (in presence of a solvent), which occurs due
to grinding and abrasion, it is possible to obtain a sufficiently high quality product in which the
particle size is less than 10-15 um (Hrininh, K., Gubenia, O., Dimitrov TS., 2018)..

In literary sources it is indicated that the smaller the degree of milling of the suspension of the
powder with the solvent (large area of the new surface), the more the temperature of the working
organs grows (the excess of kinetic energy), the power changes, the productivity of the machine
decreases, and the duration of the process increases. This can be explained by an increase in the
amount of energy that goes into the destruction of a substance particle due to the overcoming of the
crystal lattice bonds and the change in the density of the suspension. It was also noted in our own

8 JloknaasT € MpeicTaBeH Ha CTyJeHTCKaTa Hay4yHa cecus Ha ¢wiman Pasrpan, nposenena Ha 15.05.2018r. B cexkuust
,,DHOTEXHOJIOTMH U XPAHUTEIHH TEXHOJOTHH~ C OPUTHHAIIHO 3arjiaBue Ha aHrimmicku e3uk: Ascertainment of the
addiction of the temperature of the working bodies on the grinding degrees of pigment suspension on the basis of
acetyltributyl citrate on the industrial three-roll mill.
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experience that the greater the specific gravity of the grinding product, the greater the temperature
increase of the working bodies of the grinding machine (Mende, S., Rappl, M., 2014; Hrininh, K.,
Gubenia, O., Dimitrov TS., 2018; Drogemeier, R., Leschonski, K., 1994).

MATHERIAL AND METHODS
Matherial

During the experiment it was used materials with the following characteristics:

Acetyltributylcitrate (ATBC). Universal plasticizer. Appearance: clear, odorless, oily liquid.
Relative density (at 25°C) - 1,045 kg/m3; Dynamic viscosity (at 25 °C) — 33 MPa-s. It well mixes
with acetone, ethanol, vegetable oils and does not mix with water. Non-toxic substance, does not
cause irritation. It is used in the cosmetic industry for the preparation of concentrated pigment
pastes of nail polishes; in the pharmaceutical industry - to ensure the rapid prolonged action of oral
medications (tablets, capsules, granules) that come into contact with food (Kanda, Y., Kotake, N.,
2007; Drogemeier, R., Leschonski, K., 1994).

Ruby Red 57:1. Monoazo-organic pigment. It is used in the cosmetic industry for the
preparation of concentrated pigment pastes for decorative cosmetics.

Appearance: red powder with a bluish hue. Specific density of 1600 kg/m3; bulk density 480
kg/m®; The residue on a sieve 80 pm is 1.4%; specific surface area 55 m?/g. Resistant to acids,
alkalis, water, organic solvents (Kanda, Y., Kotake, N., 2007; Drogemeier, R.,Leschonski, K.1994).

Quinacridone Red 122. Universal dry pigment with a stable violet hue among the violet-red
pigments. It also has an increased stability of flocculation, good flowability. It is used in the
cosmetic industry for the preparation of concentrated pigment pastes for decorative cosmetics.

Appearance: powder of bright red color with a blue hue. Specific gravity is 1460 kg/m?3; bulk
density 540 kg/m?; The rest on a sieve with a grid of 320 pum is 23.4%; the average particle size is
0.09 um; specific surface area of 59 m?/g. Resistant to acids, alkalis, water, organic solvents
(Kanda, Y., Kotake, N., 2007; Drogemeier, R., Leschonski, K., 1994).

Titanium dioxide (titanium white, E171) is a white pigment. In the pharmaceutical industry,
titanium dioxide is used for high chemical purity to provide a high whitening and crusting effect. It
is used for cosmetic products for giving white color and light tightness. In addition, it is used for the
preparation of concentrated pigment pastes for decorative cosmetics.

Appearance: powder from white to slightly colored. The residue on the sieve of 45 pum is
0.08%. Bulk density is 82.0 kg / m3; specific gravity is 4000 kg/m?. It is Insoluble in water and
organic solvents (Kanda, Y., Kotake, N., 2007; Drogemeier, R., Leschonski, K., 1994).

METHODS

Expiremental instalations were used:

Industrial three-roll mill with manual adjustment. The working bodies (shafts) with a
diameter of 80 mm and a length of 250 mm are made of aluminum oxide. The flow capacity is from
0.02 to 200 I/h depending on the material. Grinding can be performed less than 20 um depending on
the material. Equipped with a two-speed three-phase motor 200-220 V, 50/60 Hz. The product is
removed using a scraper blade made of aluminum oxide. Shafts lubricated by ATBC to prevent
wear of the working parts (Rowe, W.B., 2014) .

Pyrometer is a non-contact digital thermometer. Infrared principle of action. The temperature
range is from -50 °C to + 330 °C. The accuracy is 1.5%.

Grindometer "KIlin™ is used for the analysis of the particle size and agglomerates in
determining the degree of mashing when testing pigmented suspension materials in different
measuring ranges. The measuring range is from 0 to 100 um. The scale division is 10 um. The limit
of the permissible absolute error is 10 um. Dimensions: measuring plate - 175x35x%20; The scraper
is 60x40x6 mm (Rowe, W.B., 2014).

The sample was prepared as follows: the sample was weighed on an analytical scale with an
accuracy of the sample of 0.01 g with a ratio of the dry components in the solvent 50% to 50%
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without the addition of emulsifiers, kneaded on a stirrer and passed through a sieve 0.8 mm to
prevent the large agglomerates into interstitial space (Rowe, W.B., 2014).

The three-roll mill operated in a batch mode without cooling, the suspension was passed three
times. After each passage, the intervalus space was reduced. Samples were analyzed after each
transmission. The obtained samples were analyzed for the degree of grinding by a grindometer and
a pyrometer, the temperature of the mill's working members were measured .

RESULTS AND DISCUSSION

Figure 1 shows a combined graph of the particle size change of the suspension and the
temperature of the working members of a three-roll mill, obtained after each transmission. The
graph shows that the particle size gradually decreases (up to 7 um from more than 94 um), and the
temperature of the working organs melts (to 32.6 °C from 26.4 °C).
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Figure 1. The relationship between the temperature of working members and the degree of
grinding of the material

Before the beginning of the grinding process, the temperature of the mill shafts averaged 26.4
°C, and the particle size was more than 94 pm, and was visible (Fig. 2, a). After the first pass, the
temperature of the working members increased to 27.7 °C, and the particle size decreased to 55 um,
some particles were still visible, and the color became more saturated (Fig. 2, b). After the second
time, the temperature of the rolls was 29.3 °C, and the particle size was 20 um (Fig. 2 ¢). After the
third time, the temperature of the rolls sharply increased to 32.6 °C, with an insignificant decrease
in the particle size to less than 7-10 um (Fig. 2, d), and the color acquired saturation according to
the standard.

a b

Fig.2. Visual analysis of the pigment paste:
a - before grinding (>94 um), b - after the first grinding (55 um)
C - after the second grinding (20 um), d - after the third grinding (7-10 um).
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CONCLUSION

According to the curves in the graph in Figure 1, the temperature of the working parts of the
three-roll mill has stably increased by 1.3-1.6 °C, and after the third transmission it increased
sharply by 3.3 °C compared to the previous index, while the particle size steadily decreased by 35-
40 pum, and after the third time it decreased only by 10-13 pum. As a result, the smaller the particle
size that needs to be grinded, the more energy it takes to implement the process, and the more heat
is released. A more detailed study of the change in heat generation and power consumption from the
physico-chemical characteristics of the grinded material will provide an opportunity to explain in
more detail and fully the process of the formation of a new surface during ultrafine grinding with
the possibility of improving the design of equipment.
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Abstract: The paper reviews active modes and processes of water treatment during growing crops in
greenhouses and shows the inevitability to employ them in the cultivation plants as contemporary and very perspective.
Huge interest was specified to the water treatment in uninterrupted mode for hydroponic systems of active and passive
kinds. The aim of this research work was to investigate the power of hydrodynamic effects during the water treatment
for hydroponic system by uninterrupted mode such as alternating impulses of pressure for modification physical and
chemical properties of the liquid nutrient solutions for hydroponic systems. General scientific methods and special
methods were used for the analyzing of the results of research work. Research studies have shown that the
uninterrupted mode of water treatment with appliance hydrodynamic effects can be appropriate for skill of water
treatment in the processes of preparation of nutrient solutions for growing crops in greenhouses. It was established that
the uninterrupted mode of water treatment with appliance of hydrodynamic effects can to elevate a degree of energy
efficiency, reduce raw materials and nutrients that use for growing crops in greenhouses.

Keywords: Water, Liquid, Treatment, Hydrodynamic Effect, Crop, Greenhouse.

INTRODUCTION

Recent foodstuff manufacture situation ever more need from manufacturers to advance the
technology of food production and to purify end user quality and order trends of new technologies
development to the scientists.

The feature of the food products depends of many factors. One of them is a quality
characteristic of the raw material, because they are the foundation of finished food products. Raw
materials include: ingredients; processing aids; packaging materials. Fruits, vegetables, corns,
herbs, grains, berries are the important components of the food raw materials. The first stage of the
foodstuff production begins from the growing crops. That’s why many food industries depend
almost entirely on agriculture and growing crops.

There are two ways of the cultivation plants. The first way is grown in open field under
natural environmental conditions such as extreme temperature, cold, wind, excessive radiation,
precipitation, diseases, insects etc. On 90-95% of plants, either food crops or cash crops are grown
in such method. The second way is grown in modified environmental conditions, when inequitable
or fully controlled environmental conditions give the ability to get most favourable growth and
efficiency.

Greenhouse technology is the method of providing complimentary environment
circumstances to the plants. Greenhouse production allows growers to improve growth conditions

® JloknaabT € IpejCcTaBeH Ha CTYIEHTCKaTa Hay4Ha cecus Ha (uiman Pasrpan, nposesena na 15.05.2018r. B cexuus
,,DHOTEXHOOTUI M XPAHUTEITHH TEXHOJOTHU C OPUTHHAIHO 3ariaBue Ha aHriumiicku esuk: Uninterrupted mode of
water treatment for growing crops
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for maximizing crop production, product quality and resource use efficiency (L.F.M. Marcelisa,
S.De Pascale 2009).

The development of greenhouse manufacturing needs contemporary non-standard methods,
new modes of grows, innovative techniques, unique equipment. The question of how much
technology is nowadays needed to have an efficient greenhouse is hotly discussed (J.1. Monteroa, C.
Stanghellini, N. Castilla, 2009).

EXPOSITION

Investigation of the Hydroponic Solutions after Greenhouse

Hydroponics is a modern agricultural production system in which the production occurs in
soil less mediums using either an artificial inert soil medium with water solutions of fertilizers.
However, in recent years, several new organic materials have been introduced on the market as
environmental aspects have been added to the previous drivers, for example productivity and
effectiveness, when choosing growing media (Barrett G., Alexander P., Robinson J. and Bragg N.,
2016). Hydroponic systems cultivate plants often even without any growing media.

Different mixes of growing media have varying environmental implications, for example
influencing different environmental impact indicators. However, in general, it was difficult to detect
one growing media with the least or most impact across all the indicators (Elvira Molin, Michael
Martin, 2018).

There are different types of hydroponic systems. It is passive hydroponic systems without
any powered equipment and apparatus and active hydroponic systems, which include automatic
controllers, timers, measuring systems, mechanical pumps, engines etc.

Exceptionally important feature of hydroponic cultivation is measuring and analysing of the:

- electrical conductivity;

- potential of hydrogen;

- temperature;

- relative humidity.

Water consumption of the crop by measuring supply and drain are important factors to
register (Chris Blok, Erik van Os, Raed Daoud, Laith Waked and Ala’a Hasan, 2017).

Study of consist and investigation of the physical and chemical properties and parameters is
the first stage of this research work. Composition features stipulate potency of the employment and
quantity of nutrients and fertilizers for the water solutions

b
Fig. 1. . The investigation of the hydroponic water solutions after growing cucumbers (Cucumis
sativus) in greenhouse:
a — hydroponic water solution due 120x microscope magnification
b — hydroponic water solution due 640x microscope magnification
The hydroponic water solutions from greenhouse in the technological processes of the
growing crops are exceptionally multiple constituent element complex organic organization which
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includes many types of biotic organisms. The investigations of such multipart systems after
cultivating of different plants in greenhouse are shown on fig.1 and fig.2.

Hydroponic water solutions include microscopic organisms: various bacteria, protists, algae
and cyan bacteria. Algae can give functional information about the efficiency and healthiness of
hydroponic systems.

Single-celled fresh water algae, single-celled flagellate eukaryotes, small amoebas, chlorella,
chlamydomonas reinhardtii, fast-moving protists, flagella, diatoms, euglena gracilis, and many
other protozoa were detected throughout the investigational researches of examples of hydroponic
water solutions.

The analysis of the all received examples of liquid solutions of the hydroponic from
greenhouses was carried out with the application of research upright microscope system Carl Zeiss
Axio Imager A2 Vario.

All liquid samples were analyzed in motorization mode in direct illumination which passes
all the way through the examples of liquid water solutions of the hydroponic with different
uninterrupted modes of treatment.

° ) s 5 s o] /

Fig. 2. . The investigation of the hydroponic water solutions after growing lettuce (Lactuca sativa
var. secalina) in greenhouse:
a — hydroponic water solution due 640x microscope magnification
b — hydroponic water solution due 1600x microscope magnification

At fig.1 we can see a single drops of the hydroponic water solution magnified at 120 and 640,
times (a, b) and at fig. 2 a single drops of the hydroponic water solution magnified at 640 and 1600
times (a, b) that include alive members. During the investigation bionic microorganisms in a drop of
examples moved, ran, ate each other etc.

Research investigations have exposed that hydroponic water solutions is incredibly
perception medium for research, for the reason that it gives the opportunity to evaluate the
environment of the cultivating plants and to control the extent and amplification of farming of the
raw materials for food industry.

Investigation of a Water Treatment by Different Modes of Treatment

Water and water solutions were prepared on pilot unit in laboratory conditions behind
greenhouse. After that the prepared examples of water and water solutions were used as the model
mediums in hydroponic system for experiments.

For distribution out of processes of treatment hydroponic water solutions water provided in to
processing in uninterrupted mode during special time and exceptional hydrodynamic conditions.

The interval of treatment varied from 30s to 300s. This time was found by the mathematical
calculating and volume parametric imitation modelling.

At some stage in the uninterrupted mode of treatment were realized hydrodynamic effects
such as:
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-pressure of shift;

-local turbulence;

-cavitations effects;

-shock waves of pressure or depression;

-alternating impulses of pressure;

-forcing and dumping of pressure (Dubovkina Irina 2015).

Throughout the treatment in uninterrupted mode was used instantaneous depressurization in a
working chamber. Values of depressurization were considered with the mathematical modelling and
numerical calculating. The recovering of the parameters to the atmosphere pressure was spent by
two ways. The first way was recovering to primary pressure during 30s. The second way was
recovering to primary pressure instantly.

1 2 3 4 5
Fig. 3. The examples of the hydroponic water solutions from greenhouse with different modes of
treatment:

1 — example of hydroponic water solution with duration of treatment 30s;
2 — example of hydroponic water solution with duration of treatment 150s;
3 — example of hydroponic water solution with duration of treatment 300s;
4 — example of hydroponic water solution with duration of treatment 30s and simultaneous
evacuation (a value of depressurization is -85-10°Pa);
5 — example of hydroponic water solution with duration of treatment 300s and simultaneous
evacuation (a value of depressurization is -80-10°Pa);

Throughout water treatment in uninterrupted mode with hydrodynamic effects and
simultaneous evacuation the potential of hydrogen and reactionary ability of water, and water
solutions varies.

The analysis of change of potential of hydrogen and the potential of reduction-oxidation
reaction of liquid samples of the hydroponic water solutions is carried out with use standard
potentiometry (ionometry) methods illustrated in particular literature (Kenneth Ikechukwu
Ozoemena 2007).

Also throughout the investigational researches early have been established that potential of
hydrogen of the water and water solutions after treatment with appliance of the alternating impulses
of pressure increased on 14-16,5% (Dubovkina Iryna 2017).

Throughout treatment of hydroponic water solutions in uninterrupted mode a value of pH
decreased from 8,85 to 6,68 that averages 24,5%. In hydroponic water solution, the potential of
hydrogen is constantly changing as the plant grows and the plant growth depends from this
parameter.
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More to the point, the activity of the water in water solutions depends from the
transformations and initialization of the formation hydrogen bonds which can create between
molecules. The character and quickness of many physical, chemical, biological processes which
take place in such water solutions transforms.

This research helped to identify the most efficient combination of hydrodynamic effects and
duration of water treatment for best cultivation process in greenhouse.

CONCLUSION

Research investigations have exposed that water and water solutions treatment by
uninterrupted mode can be appropriately for technology of growing crops in hydroponic systems in
greenhouses.

The appliance water treatment in uninterrupted mode can modify physical and chemical
properties of the liquid nutrient solutions for hydroponic systems.

It was established that appliance of the uninterrupted mode of treatment water and water
solutions with employment of hydrodynamic effects can to elevate a degree of energy efficiency,
and to reduce the raw materials, water, nutrient, fertilizers, which are used for growing crops in
greenhouses.
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Abstract: In this work was deduced rational function of the dosing for the mechatronic module of weight
dosing for liquid products. To provide correct the application of mathematically derived functions, the synthesis of the
pneumo drive was performed, for the pre-calculated common types of shut-off valves of various forms of valves
(tapered, spherical with a nozzle that does not repeat the shape of the valve, spherical with a nozzle that repeats the
form of the valve, cylindrical). Implementation, performed taking into account the accepted parameters of production,
packaging, method of execution. The mathematical connection between the coordinate of the valve position and the
function of the receipt of products in the container was established, which in turn gave the opportunity to derive the
optimal function of movement of the valve of the shut-off valve.

Keywords: mechatronic module of weight dosing, shut-off valves, valve, rational dosing, movement function,
pneumatic drive.

INTRODUCTION

The development of means for dosing food products is directly connected with the
improvement of technologies for the production of the food industry, which in turn is conected with
an increase in the requirements for traditional indicators: productivity, economy (minimum cost),
reliability, accuracy (Gavva O., Bespalko A., Volchko A., Kohan O. 2010). Todaty, the methods of
dosing and regulating the flow have a lot of structural and design solutions that reflect the specifics
of the technological process, the properties of products (Asmolova E., Krasovitskiy A., Loginov A.
2007). Thanks to the active development of computer technology, weighing dosing becomes a
promising direction. With this method of dose formation, the accuracy does not depend on its
magnitude, but on the dosing process.

EXPOSITION

The structural scheme of the mechatronic weighing device (Graffin A., 1994) was adopted for
the object of the study, which was conditionally divided into three blocks, in accordance with their
functions: 1. the block of elements of submission of production (regulates receipt of production in
container); 2. block of feedback elements (provides current data to the system); 3. block of signal
processing elements (receives a signal from the feedback element block and after the processing
gives a control signal to the valve drive).

10 TToknmambT € npencTaBeH Ha CTyJEHTCKaTa HayuHa cecus Ha ¢umuan Pasrpan, nposenena Ha 15.05.2018r. B cexuus
,,DHOTEXHOJIOT MK U XPAHUTEIHHI TEXHOJIOTHUH™~ ¢ OPUTMHAIIHO 3arjaBue Ha aHriuiicku e3uk: Realization of an optimum
mode of formation of a dose of liquid production by weight metod
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Fig. 1. Structure diagram of a weighing device: 1 - a block of elements for the supply of products; 2
- block of elements of feedback; 3 - block of signal processing elements

In the course of the theoretical definition of a rational filling law, a model of a consumer
container in the form of a bottle was adopted (Zaichik R. Trynov V. 2000). It should be noted that
the tensometric system perceives static Fc (tare weight) and dynamic forces Fp (from incoming and
outgoing products), which affects the readings (1).
F,=F.+F,=F.+m,-g+F, 1)

Given the geometric parameter of the package, a system of equations was derived, which
describes the dosing process at each individual time. To simplify the task, the container was
conventionally divided into two parts, a cylindrical and conical (or rather a cut cone whose upper
radius is the neck). Accordingly, solving the subsystem of equations (2.1) with respect to the
production level h, all the necessary data were available for determining the dynamic component of
the force F by means of equation (2.2). Equation (2.3), taking into account all the values obtained
for a given time, describes the value of the dynamic forces that determine the strain gauge system.

2
len-dTl-h; W, =0, 0<W, <W,

W, =a-h®~b-h*+c-h; W, =W, 0<W, <W

max

(2.1)

max? 2max

Fo=poat? (V2 g (H-N)J (22)

Fo =W;-g-p+W,-g-p+F (2.3)

Dosing is carried out in several stages. The transition between them occurs when the
nominal value of the total force that acts on the strain gauge system corresponds to the value of the
generated dose. In each subsequent stage, the throughput of the valve decreases.
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Fig. 2. Change in the weight of the force acting on the strain gauge system: 1 - the total value of the
force acting on the strain gauge system.
The data obtained, which describe the packing process, were approximated using the
trigonometric function (3).

f(t)=a+b-cosc-t+d) (3)
3
I, r
s \J / <
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. @
W2 = en
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e 2 rl
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, |
/7 el
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3 T —
Fig. 3. Calculated models of distributed shapes of valves: 1 - conical; 2-spherical, with a nozzle
repeating the shape of the valve; 3 - spherical, with a nozzle that does not repeat the shape of the
valve; 4 - cylindrical shape
This dependence does not provide the necessary information for the derivation of the law of
motion of the valve, precisely because it describes all the products that are in the container. At one
time, the time derivative of a given function determines the instantaneous growth of a liquid, which
in the future can be expressed by changing the effective cross-sectional area.
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Several common design (Gvozdev O., laloha I. 2001) versions of valves were considered
(Fig. 3). The theoretical calculations made it possible to obtain the functions of changing the cross-
sectional area of the valve, from the vertical coordinate of the position (Fig. 4), which in turn were
tied to the found law of increment of production at a single time for conic (4), spherical, with a
nozzle not repeating the shape of the valve (5), spherical, with the nozzle repeating the shape of the
valve (6) of the cylindrical shape (7).

7 h~sin(‘;)-[2- r - h-sin(gj-sin(ﬂ;aﬂ -p-g-v=-35925sin(0.3559-t —1.6033) (4)
2 2
o
zon 1o % | | p.g.v=-359255in(0.3559 t —1.6033) (5)
r? i
o4

Tr - ! —sin(”;aj -p-g-v=-3.5925-5in(0.3559 -t —1.6033) (6)
Sin(Hj
2
2-7z-1r,-h-p-g-v=-35925 -sin(0.3559 -t —1.6033 ) )
4x10™%
3.2x10"*

S1(h1) :

— _ 4 1

sohg) 2410 .

S3(h3)

S4hd) 1.6x10 *

8x10 7| ¥

0 6><1073 0.012 0.018 0.024 0.03
h1,h2,h3,h4

Fig. 4. Change in the cross-sectional space with respect to the coordinate of the height of the valve:
1 — conical (S1); 2-spherical, with a nozzle repeating the shape of the valve (S2); 3 - spherical, with

a nozzle that does not repeat the shape of the valve (S3); 4 - cylindrical shape (S4)

Solving these equations with relatively to the vertical position of the valve h, a valve
position function was obtained at each instant of the filling process, the first derivative of which
characterizes the velocity, and the second velocity of the valve (Fig. 5).
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The obtained dependences are purely theoretical, for their use it is necessary to take into
account the operation of the drive in addition. In industry, pneumatic and electric drives are most
often used (Borodulin D., Menh A., Shyshpannikov A., Potapov A., 2009).
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Fig. 6. Diagram of pneumatic drive with initial differential pressure in the cylinder: 1 - piston; 2 -
working cylinder; 3 - the distributor; 4 —rod
Despite the fact that the drives are increasingly installing microcontrollers, which
independently make corrections, the pneumatic equipment requires additional calculation. To
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realize the obtained dependences, a pneumatic drive was synthesized (Herz E., 1985) (Fig.6.). Since
the law of motion provides for a rapid opening and gradual decrease in capacity, throttling is carried
out only on the rod cavity of the pneumatic cylinder. The specific effective area of throttling for
each form of the valves considered (Fig. 7).

1,20E-05

1,00E-05

—&—1 - conical valve
8,00E-06

—8— 2 - spherical, with non-
6,00E-06 attachment repeating the

shape of the valve
3 - spherical, with a nozzle

4,00E-06 repeating the shape of the
valve
3 A0F-06 —&— 4 - cylindrical valve.
2,00E-06
0,00E+00 .—_‘.’M.—*_.__._.
0 1 2 3 4 5

Fig. 7. Changing the cross-sectional area of the throttlein the dosing process, using different types
of valves

CONCLUSION

The scheme of realization of the weighted method of dosing liquid products, with feedback,
makes it possible to study the process of filling the container, as a result of which a rational filling
law was obtained. The analysis and calculations of common valve shapes made it possible to obtain
rational laws of valve motion and to perform a pneumatic drive synthesis in order to ensure the
fulfillment of the previously derived law of motion.
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Abstract. The article deals with the peculiarities of controlling processes of secondary fermentation of wine
materials in hermetic apparatuses - acratophores. The problem is solved on the basis of the Gay-Lussac equation,
which implies the relationship between the quantitative ratios of carbon dioxide and ethyl alcohol synthesized in
fermentation processes. Their redistribution between the liquid and gas phases in the apparatus depends on the
physical and hydrostatic pressures. The latter means the influence of the geometric parameters of acratophores.

Analytic relationships between parameters are presented on the basis of the laws of Mendeleev-Clapeyron
and Henry.

Key words: control, wine materials, anaerobic fermentation, gas phase, liquid phase, pressure, solubility.

BBEJIEHUE

B TexHoJOrMsAX MPOW3BOJCTBA IIAMIIAHCKHMX BHH IPOHMCXOIAMT BTOPUYHOE OpOXKEHHE
BUHOMATEPUAJIOB B IEJIbIO JOBEICHHS KOHICHTPAIIMA PACTBOPCHHOTO JHOKCHAa yriepoaa a0 10
I/ ¥ HEKOTOPOTO IMOBBIIICHUS KOHEHTpAIMW STHUJIOBOTO CHHpTa. B 3TOM ciydae ykasaHHas
koHreHTpanuss COz ecTh 00s3aTeNbHBIM YCIOBHEM OKOHYAHHUsS Ipolecca, a HeoOXoaumas
KOHIICHTPAIUS CIIUPTA JOCTUTACTCs B KOHEYHBIX dTarax.

Hannume yka3aHHBIX OIEpaluii HMMEET MECTO Kak B KJIACCHYECKOH TEXHOJIOTUU
MIPOM3BOJICTBA IIAMITAHCKUX BHH OYTBIJIOYHBIM CIIOCOOOM, TaK W B YCIOBHSX HEIPEPHIBHOTO
cOpakuBaHMsI BAHOMATEPHUAJIOB B akpaTodopax.

C TOYKH 3peHHsI HHTEPECOB KAUueCTBCHHBIX MMOKa3aTeliel mpoiecca BaKHOM MPeaCTaBIseTCs
BO3MOYKHOCTh HEMPEPHIBHOTO KOHTpOJs 3a koHIieHTpanueir CO2 nu CoHsOH B paboumx cpemax
(Marinchenko, V., 2003). McxoaHbIM IOKa3aTesieM I JOCTHKEHHUS YKa3aHHBIX Pe3yJIbTaToB
SIBIISICTCS KOHIICHTPAIIUS CaxapOB B THPAYKHOW CMECH.

JlaHHOEe WCCieOBaHUE IMOCBAIICHO IMOMCKY BO3MOXKHOCTEH HEIPEPhIBHOTO KOHTPOJS 3a
MPOIECCOM OpOKEHUS] BAHOMATEPHAJIOB B akpaToQopax.

N3O0 KEHHUE
MarepuanpHbiii 6amaHc aHa’dpoOHOTO OPOKEHHsI COOTBETCTBYET HM3BECTHOMY YpPaBHEHHIO
I'eii-JTroccaka (Kunze, V., 2014):
CeéH12He = 2C2HsOH + 2COo, 1)
a pacueTHas cxema akpaTodopa npuBeJeHa Ha PUCYHKE.
Ot Hauana OpOXEHHUs J>KUJIKOCTHAs cpelna uMeeT 00beM Vi, a 00beM HaKUJIKOCTHOU

ra3oBoil passl — Vrg.. [Ipn 5TOM HauanbHas Macca IMOKCHJIA YIIIepo/ia B CUCTEME MCOZ(H) =0.

Ha mepBoM sTame GpoKeHHsI OCYIIECTBIISIETCSI HACHIIIICHUE KUAKOCTHOW CPebl TUOKCHIOM
yriaepoia, YpOBEHb KOTOPOTO OIpenesseTcsi HavyadbHBIM JaBIEHHUEM Ta30BOU (asbl Pr.q).(H) u

1 JloknaabT € IpelcTaBeH Ha CTyAEHTCKaTa HayuHa cecust Ha ¢uiman Pasrpaa, nposenena Ha 15.05.2018r. B cexuus
,,DHOTEXHOJIOTMH M XPAHUTEIHU TEXHOJIOTUH~ C OPUTHMHAJIHO 3arjaBue Ha pycku e3uk: OCOOCHHOCTH YNpaBIICHHS
MIPOLIECCOB BTOPUYHOM (hepMEeHTaLMEl BUHOMATEPHAIOB B akpaTohopax
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TUAPOCTATHYECKUM JaBleHue pgy, Tie p— yAeldbHas Macca >KUAKOCTHOH (asbl, Kr/m>, ¢ —
yCKOpeHHe CBOGOIHOTO MafeHHus, M/c%; y — KOOpIHHATA JIEMEHTAPHOTO CEUEHHUs CPEIbI, M.

Ecnu cuurtaTth, YTO cpena XapakTepU3YeTCs W3O0TPOIHBIMH CBOMCTBAMHU IO TOKA3aTEIIO
CKOpPOCTH COpaKMBaHUSI CaxapoB, TO MPHUXOAMM K 3aKJIIOYEHHIO O TOM, YTO HACHIIICHHUE
XKHUIKOCTHOM ¢a3pl Ha COz BHavane OyneT AOCTUTHYTO B BEPXHHUX CIOSX C HAMMEHIIMMU
THPOCTAaTUYECKUMH JAaBJICHUSIMH B COOTBETCTBUH C 3aKOHOM | €HpH, IO KOTOPOMY:

CH = k(Pr(b + p){cgy)’ (2)
rae €, — nocrosHHas Haceimenus Ha CO, kr/m%; k — koHcTanTa ['enpn, Kr/ (M3 Ha)

Bropomy srtamy OpoXeHHs COOTBETCTBYET YBEJIMYEHHUE 30HbI HACBHIILEHUS >KUAKOCTHON
(a3bl, KOTOPHIN COMPOBOXKAACTCSI BOZHUKHOBEHUEM JTUCIIEPTUPOBAHHON ra30BOW (a3bl M BHIXOJIOM
HocjeIHel B Ta3oBbli 00bEM, YTO BbI3bIBAET B HEM BO3pOCTaHHE AaBieHHs. OYEeBHJHO, YTO
peakimel CUCTeMBI Ha Bo3pacTarolee JaBieHue Oynet yBenuuenue pactsopumocta CO2 B oJHOM
00BME KHUIKOCTHOH (hasbl.

Ha tpeTtbeM 3Tane npu TOCTHKEHUU yCIOBUS

¢ =K(Prg +p.0H, ) ®3)

BO3HMKHOBEHHE JIMCIIEPTUPOBAHHON Tra3oBoi (ha3bl MMEET MECTO B IIOJIHOM 00beMe
KHUIKOCTHOM Cpenpbl.

Takum oOpa3om, OT Hadajga BTOPOro M Ha TpeTheM dTanax HocuteseM COz ecTb razoBas u
XHUIKOCTHas (a3bl. [Ipu 3TOM B COOTBETCTBUU ¢ ypaBHeHHEM MeH eneeBa-Kianeiipona nmeem:

_ M, 4 RT
PropVeg =M RTi Py =— (@
r.d.

rae M, , — macca ra3oBoil ¢assl B rasoBom o0beme, kr; R — rasosas mocrosunas COg,
Tk / (KF -K); T — abconroTHast TeMiieparypa ra3zoBoit ¢assl, K.
Ecmi nmeer mecto yenoBue Mg, () #0, T0
M, 4 =Mco, ) +AM, 4 ()
AMF.Q). = MCI/IH. _MpaCT. 1 (6)
rne M, — oOmee konndyecTBo cuHTe3oBaHHOro CO2 B mpouecce OpoKeHus, Kr; Mpm. —
KOJIMYECTBO PACTBOPEHHOTO Ta3a B KHUIKOCTHOMH (haze, Kr.

I[J'IH OIICHKHU MpaCT. O6paTI/IMC$[ K PaCUCTHOU CXEMCE U, BBCAA KOOpAUHATY Y IJIA CJI0A

AJI€MEHTapHOU BBHICOTHI dy UMEEM dJIeMEHTapPHBIN 00BheM deb_ :

dVv, =Fdy,
________ rae F — miomazp monepeyHoro cedeHus anmapaTa, M2,
BN, Torna konuuectBo pactBopeHHOro CO2 B 371€eMEHTapHOM
N, Pog _
------------------- o0Beme:
SO Mo, =C, (Y)AV ®)
[e] ® o ° o ° Oo ooo
°%0° Ve °o0% & Iockonbky c, (y) = k(Pr.(b. + p)K,gy), ©))
000008000000 )
000 8 :oo 80200 % TO dMCOZ = k(Prcb +p)1<gy):dy7 (10)
) 77T 7T
f go(,ooc?ooooo Hpin, Hz
°,°° % 5500 A& — —
ooo° g : °o°0°o o © © MpaCT. - jk(Pr¢ + p)xgy)de_ kH Pr.(b.ch. + pmg7 (11)
o°°o°°° oooog 0
°,0.95 8% 5 o° O61ee konuuecTBO cuHTe3upoBaHHOro CO2 cocTaBiseT:
°© 50 45 O @® © 2
©0 50,00, 00 H . Pr(bvrq)
2o o°°°°o° 000 M = kFP“b.H)K. +kFp,. 0 2"‘ + RT (12)

3nauenue M, ompenensercs TakkKe KOJINYEeCTBOM COPOXKEHBIX
Pucnl PacueTHas cxema

caxapos:
akparodopa
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88
M., =M, 180 =M per. + M, - (13)
TakuMm 00pa3oM HeNpepbIBHBIA KOHTPOJIb TaBJICHUsS B ra30Boil (aze akpatodopa mo3BoisieT

CYIIUTh O AMHAMUKe cOpakuBaHuUs caxapoB U HakorieHus CO2 B KUIAKOCTHOU cpejie.

3AKJIIOYEHUE

Ycnopue (12) mnpakTHYeCKH JaeT OTBET Ha BONpOC 00 o0O0IeM KOJWYECTBE
CUHTE3UPOBAHHOTO JUOKCH]IA YTIIEpoJa U MOMEHTE JOCTHXKEeHUS 3ananHoi KoHrerTpanuu CO; 10
I/J1, 4TO U SIBJIAETCS PELICHUEM ITOCTABJICHHOM 1IEeTH.

DTOT pe3ynbTar JOCTUTHYT Ha OcHOBe ypaBHeHus ['eii-Jlroccaka M COOTBETCTBYET
COOTHOIIEHUIO Tepepachpe/ieieHus] CHHTE3UPOBAHHOTO AMOKCHIA YIJIepojia MEXIy Tra3oBOil u
KHUJKOCTHOM (hazaMu B TEepPMETH3UPOBAHOM o0BeMe akparodopa. DakropamMu BIMSHUM Ha
nepepacnpe/iesieHie eCTh COOTHOLIEHHE 00bEMOB KHUIKOCTHOM U ra3oBoi (a3 ¥ reoMeTpru4ecKux
[IapaMeTpoB armrmapara, HOCKOJbKY MOC/IEJHEE 0TOOpaxaeT 3HaYeHUE THAPOCTATUUECKUX JaBICHUN
u BenuuuHbl pactBopumoctu COx.
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Abstract: The work is devoted to the investigation of pulsed electric fields (IEP) influence on the medium
processing for the whole milk microbiological stability.

There are presented the research results of the whole milk processing by IEP. It has been established that
treatment of IEP with a voltage of 30 kV / cm for 30 s is most effective, since it contributes to the elongated shelf life of
whole milk.

Key words: strong pulsed electric field, whole milk, microbiological indices

BBEJIEHUE

Cpenu npoayKTOB NMUTaHHUS MOJIOKO 3aHMMAeT 0co00€ MECTO, TaK Kak OHO CIOCOOHO
o0ecrieynBaTh OpPraHW3M TIOJHOICHHBIMH O€lKaMH, JKUPaMH, HEKOTOPbHIMH BHTaMHHAMH,
OMOJIOTNYECKHU AaKTUBHBIMHU COEIMHEHUSIMA U MUHEPATbHBIMH KOMIOHEHTAMHU.

W3BecTHBI TEXHOJOTHH YIJIMHEHUS CPOKOB XPaHEHHsI MOJIOKA, KOTOpbIe Oa3MpyroTcs Ha
TepMUYECKON 00paboTke (macrepusalys W CTEpHIM3alUs) U NPUMEHEHUHU YIbTpa(UIbTPaLHH.
Tarxke MMPOKO HCIIONB3YETCs IpeIBapUTENbHAs IMAcTepU3allUs CBEKEBBJIOCHHOTO MOJIOKAa Ha
dbepmax mm 3aBogax mpu Temmepatype (72-75 °C) ¢ mocneayrommM OXTakIeHHEM H XpaHEeHHeM
npu Temmepatype (6-8 °C) no mepepaborkm. OpHAKO 5TH METOABI HMEIOT CYIIECTBEHHEIE
HE/I0CTAaTKH, CBSI3aHHbIE C YMEHBILICHUEM CO/IEp’KaHUSI BUTAMUHOB, HE3aMEHUMBIX aMUHOKUCIIOT U
APYTUX TOKa3aTeledl, KOTOpble MOTYT OBITh COXPAHEHBI NMPH MU3MEHEHHWH CIOCOOOB M PEKHMOB
TEIUIOBON 00pabOTKH.

[lepcnieKTUBHBIM ~HAINIPAaBJICHHEM TIOBBIMICHHUS OaKTEPUOJIOTHYECKOW YHCTOTHI MOJIOKA
ABISICTC TPUMEHEHHE JJIEeKTPOYU3MUYECKHMX METOJ0B, a HUMEHHO CWJIbHBIX MMITYJIbCHBIX
anektpuyeckux nonen (MSI1) Oe3 pa3psiios.

[IpencraBneHHbIM HAINpaBlIEHUSIM HCCIEIOBAHUN MOCBSAIIEHHI MHOTOYMCIEHHBIE pabOThI
npodeccopa boitko M.U. B pannbix pabotax (Boyko N.I, Tour A.N., Evdoshenko L.S.,
Zarochentsev V  and other. 1998.), mnpeacraBneno omucanue HWOII-rexHonorum,
AKCIIEPUMEHTATBHBIX YCTAHOBOK M KaMEp PAa3IMYHBIX THIIOB JIJISl pealn3alliil JAaHHOH TEXHOJIOTHH.

Astopel [Svyatnenko R.S., Marinin A. I., Kochubei-Litvinenko O.V. and other 2016.,
Svyatnenko R. S., Marinin A.l., Ukrainet A.l. and other. 2017., Svyatnenko R. S., Marinin A.l., and
other. 2017) yrBepxnarot, yro DI mo3BosnsieT COXpaHATh MUILEBYIO U OMOJIOTHYECKYIO [IEHHOCTh
OTBITHBIX OOpa3llOB MO CPAaBHEHHWIO C TPAIUIIMOHHOW TEIUIOBOM TMacTepu3almeit, a Tem Ooiee
BBICOKOTEMIIEPATYPHOH CTEpUIH3aIUEH.

12 JloknaabT € IpelcTaBeH Ha CTyAEHTCKaTa HaydHa cecust Ha guiman Pasrpaa, nposenena Ha 15.05.2018r. B cexuus
,,DHOTEXHOJIOTMM ¥ XPaHWUTEIHHM TEXHOJOIMH~ C OpPUTHMHAIHO 3arjaBue Ha pycku e3uk: OOpaboTka Moioka ¢
UCTONb30BaHUEM UMIYIbCHBIX DJEKTPUUECKUX MOJIEH
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N3JIO)KEHUE

[lenpro uccnenoBanus SBIAECTCSA U3YYCHHUE BIUSHUS CHUIIBHBIX MMITYJIBCHBIX 3JIEKTPUUYECKHUX
1oJIe Ha MUKPOOMOJIOTHUECKHUE MTOKA3aTeNI U CPOK XPAHEHUS IIETTLHOTO MOJIOKA.

Mosnoko siBIsieTcsl BecbMa OJaronpuATHON NUTATENBbHOM Cpenoi Al pa3BUTHS MHOTHX
MUKpoopranuzMoB. llocie ymorpeGiieHuss B muily WHOUIMPOBAHHOTO MOJOKA M MOJOYHBIX
MIPOJYKTOB MOT'YT BO3HHKATh TaKhe MH(PEKIUU KaK TU3EHTEPHUs, X0Jepa, SIIEePUXUO03bl, Opylemnes,
TyOepKyIie3, OTpaBieHe CTahUIOKOKKOBBIMH SHTEPOTOKCHHAMH U JIP.

OnpeneneHne HAIMYKS MUKPOOPraHU3MOB MCIOJIb3YETCs KaK MHJIMUKATOP JJIsl YCTAaHOBJICHUS
MHUKPOOHOIOTUYECKON OE30MaCHOCTH CHIPhSl U MHILIEBBIX MPOIYKTOB, OCKOJIBKY MX MPHCYTCTBUE
CBUJCTEIBCTBYET 00 YPOBHE COOJIOJCHUS CAHUTAPHO-TUTHEHUYECKUX TpeOOBaHUN B XoOje
IIPOU3BOJICTBEHHBIX IPOLIECCOB.

[Ipy mnpoBeneHMM HCCIIEOBAaHUK  HMCIHOJIB30BAJIACH HKCIIEPUMEHTAJIbHAS ~ YCTaHOBKA,
paspaborannas crnemuanuctamu B HTY «XapbkoBckuii [Tonurexuuueckuii Muctutym» (Boyko
N.I., Evdoshenko L. S., Ivanov 2001.)

IIpu omnpenenenun oOmIEro GaKTEpUAIBLHOTO OOCEMEHEHMsI MCIIONIb30BAIM YHUBEpPCAIbHbIE
nuTaTeabHble cpenbl: MsconentoHHb arap (MAII), u cpensr s onpeaenenus (KMADAHM)

[Tocne 0O6pabOTKM IETHPHOTO MOJIOKa B MUKPOOHOJOTHYECKOW JTa00paTOpUU MPOUCXO NI
KOJIMYECTBEHHBIN MO/ICYET BHIKUBIIUX OAKTEpHUIL.

Pesynbrarel  mpoOBEeEHHBIX — MCCAEAOBaHUN 10  u3ydeHuto BiusHus  UOIl  Ha

MUKpPOOHOJIIOrHYECKUe TIOKa3aTeNlu IpuBeieHbl B Tabnuie 1 u 2.

Tabnuua 1 - BiusHue napaMeTpoB UMIYJIbCHBIX 3JEKTPUUYECKHUX MOJIEH Ha KOJIMYECTBO

(KMA®AHM)
Bpewms KoHntpoub Pexum 06paboTku
00paboTKH, C KVYO/em® U =15 kB/cm U =30 kB/cm

10 1x10° 1x10?

15 1x10? 300

20 1x10° 400 10

25 255 0

30 98 0

Ta6Jmua 2 — Bausgnue napaMeTpoOB HUMITYJIbCHBIX 3JICKTPUUCCKUX MOJIEH Ha KOJTUYECTBO

(BI'KTI)
Bpemsa KonTpons Pexxum 06paboTku
06paboTKH, ¢ KYO/eM® U =15 xB/cm U =30 xB/cm

10 1x107 1x10°

15 2x10° 1x10?

20 1x10° 1x10? 250

25 800 75

30 400 0

[TosryueHHBIE SKCIIEPUMEHTAIbHBIE JAHHBIE [T0OKA3bIBAIOT, YTO C YBEJIMYEHUEM HANPSKEHUS
U JUIUTEIBHOCTH 00pabOTKU MPOUCXOAUT CYILIECTBEHHOE CHH)KEHUE KOJIMYECTBA MUKPOOPTaHU3MOB
BO Bcex oOpasmax. CHIDKEHHE >KU3HEAEATEIbHOCTH MHKPOOPTaHU3MOB, Ha HAalll B3I, MOXHO
OOBSICHUTh KOMIUIEKCHBIM BO3jelcTBUEM Bo3HHMKaroumx npu HMOIl o0OpaboTke CHUIBHBIX
UMITYJIbCHBIX 3JIEKTPUUYECKUX MOJIEH U HETETJIOBOro 3¢ (ekTa pocta TeMIepaTyphl.

Ha pucynke 1 nmokazano u3MeHeHne BenunHbl pH 00paboTaHHOTO MOJIOKA C HAIIPSKEHUEM
30 kB/cm B Teuenun 20-30c # koHTpousisi (ACTEpPU30BAaHHOE MOJIOKO) B TPOLIECCE XPAHEHHS
MOJIOKa npu Temnepatype 6 ... 8 °C.
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| —u— KoHTpoOnb, - -@--20 ceK, = 1=- 30 ceK\

Puc. 1. U3menenne Bennunnbl pH B nporiecce XpaHeHUsI MOJIOKa

3AKJIIOYEHUE

AHanu3 NpuBEACHHBIX pe3yIbTaTOB MOKa3bIBAaeT, YyTO npu obpadorke UDII ¢ HanpsikeHnem
30 kB/cMm B Teuenue 20 c, BenmumHa pH yMmeHbIIamache yke mocie mepBbIX cyTok a0 pH 6,57 u
Ipoj0JDKaJla CTPEMHUTENbHO CHUXKATbCAd B TeueHHe Jecatu cytok g0 pH 4,12. Jlanusiid
CTPEMHTENBHBIN CIa] MOXHO OOBSICHUTH TeM, 4TO Ipu obpadorke MDII B 3amaHHOM pexxume He
ObUIa IOCTUTHYTA TEMIIepaTypa nacTepu3aluu.

Taxke yCTaHOBIIEHO, YTO TOKa3aTeld KOHTPOJBHOTO oOpasia W oO0pabOTaHHOTO MOJIOKA
OCTaBaJIUCh MOYTH 0€3 U3MEHEHUH Ha MPOTSHKEHUU BOCBMHU CYTOK. A BOT Ha JIEBSTbIE U JECAThIE
CYTKHU JaHHBIA TOKa3aTeslb Il KOHTPOJIBHOTO oOpasiia yxyammuics u coctaBmsul pH 6,45 u 6,3
cooTBeTcTBeHHO. Ha necsteie cytku pH a1 o6paboranHoro mojoka B redenue 30 ¢ cocrasiusin pH
6,4. OTO MOXHO O0BACHUTH TeM, 4TO mpu oOpadorke MOII, xnerku OakTepuil moaBeprarorTcs
LEJIOMY KOMIUIEKCY BO3ICHCTBHI: CHIBHOE HMITYJIBCHOE DJIEKTPUYECKOE II0JIE, HMITYJIbCHOE
MarHuTHOE T0JIe, U TOMY TTOJI00HOE.
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Abstract: Culture media are solutions containing all the nutrients and physical growth parameters necessary for
microbial growth. Selective and differential media are used to isolate or identify particular organisms. Selective media
allow certain types of organisms to grow, and inhibit the growth of other organisms. Differential media are used to
differentiate closely related organisms or groups of organisms. Owing to the presence of certain dyes or chemicals in
the media, the organisms will produce characteristic changes or growth patterns that are used for identification or
differentiation. A variety of selective and differential media are used in medical, diagnostic and water pollution
laboratories, and in food and dairy laboratories. Recently, chromogenic media were used for rapid detection of
pathogenic agents isolated from different materials (food, water and stool). By the inclusion of chromogenic enzyme
substrates targeting microbial enzymes, such media are able to target pathogens with high specificity.

Keywords: Selective and differential media, Chromogenic media, Chromogenic enzyme substrates,
Staphylococcus, Streptococcus.

BBBEJIEHUE

MuKpoOpraHu3MHuTe c€ HYXAaAT OT XPAHUTEIHH BEIIeCTBa, M3TOYHUK HA EHEeprus u
OTIpe/IeJICHU YCIIOBUS HAa OKOJIHATa Cpelia, 3a Ja pacTaT U Ja ce pa3MHO)kaBaT. B okoiHara cpena,
MUKpOOUTE ca aJanTUpaHd KbM Hal-TIOJXOMSIINUTE 32 HYKJIUTE UM YCIIOBUS, HO B Jaboparopusra
TE3W M3UCKBAaHUS TPsAOBa Ja OBJAT M3MBIHEHHW OT XPaHHUTEIHATa Cpefa. XPaHUTEITHUTE CPEeIu ca
M3KYyCTBEHO NPUTOTBEHHM CYOCTpaTH 3a KYJITHBUpaHEe Ha MuKpoopranusmure. [IpencraBisBar
OCHOBHO BOJACH pPa3TBOpP, KbM KOWUTO ca 2106aB€HI/I BCHUYKH H€O6XOI[I/IMI/I XPAaHUTCIIHU BCIICCTBA.
W3nons3Bar ce 3a uzonupaHe, KyITUBHpPAHE U ChXpaHsIBaHE HA MUKPOOPTaHU3MHUTE, a Taka CHIIO U
3a U3y4aBaHe Ha TSXHATAa OUOJIOTHSI.

['paM-TIONOKUTENHUTE KOKOBUAHHM OaKTepHH BKJIIOYBAT IMPEACTABUTEIN OCHOBHO Ha
CTaQUIOKOKUTE U CTPENTOKOKHTE.

Craduioxoku (Staphylococcus)

Cradumnokokure (Staphylococcus) ca pox 6akrepun ¢ Haii-manko 40 Buga. [ToBeueTo oT TAX
ca 0e3BpeHU M OOMKHOBEHO KUBEAT MO KOXKaTa W JTUTAaBHIIATa HA XOpa U Apyru opraHu3Mu. Hskou
BHUJIOBEC Ca NIpUYHHA 3a CTaCbI/IJ'IOKOKOBI/I I/IH(l)eKHI/II/I. OTHeJ'ISIHI/ITe OT TAX TOKCHUHH Ca 4CCTa NpHUIHNHA
3a XpaHUTEIHU OTPaBSHUS, Th Karo CTaQUIOKOKMTE MOraT Ja ce pa3MHO)KaBaT OBp30 B
HEIIPaBUJIHO ChbXpaHsABaHa XpaHa.

Crpenroxoku (Streptococcus)

Crpentokokure (Streptococcus) ca pox Oakrepuun OT cemeicTBO CTpenTOKOKOBH
(Streptococcaceae). PpesicrasnsBar rojsiMa rpyra rpam MoJ0KHUTETHA KOKU. Thi KaTo ce ST Mo

13 TloknmambT € npencTaBeH Ha CTyJEHTCKaTa HayuHa cecus Ha (uiuan Pasrpan, nposenena Ha 15.05.2018r. B cexius
,,DHOTEXHOJIOTMA W XPaHUTEIHU TEXHOJOIMH~ C OpHIMHAJIHO 3arjaBue Ha Obarapcku es3uk: JludepennuanHo-
JIMarHOCTUYHH XPAHUTEIHU CPEIH 32 HAKOHM I'PAMIIONIOKUTEIHN KOKOBUAHU OaKTepUu
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elHa OC Ha KIeTkara, Te oOpa3yBaT XapaKTepHH BEpWKKH OT KIETKHM, 3a pasziIhKa OT
CTa(hpUIOKOKUTE, KOMTO C€ JIeJIAT BbB BCHYKH IOCOKHM M 0Opa3yBaT I'pPO3JOBUJHHM CTpPYIBaHUS.
CrpenTokokuTe ca HIMPOKO pasnpocrpaHeHu. Cpen TAX UMa BUIOBE, MPUUYUHUTEIM Ha MIIEYHO-
Kucenarta (pepMeHTalus U IPUYMHNATENN Ha PA3JIMYHU 3a00IsIBaHUS IIPU XOpaTa.

N3J1I0KEHUE

BujgoBe xpanuteaHu cpeau

Ilo cbcTaB XpaHUTEIHUTE cpeu OuBaT:

» Komnaexkchu

KommiekcHuTe cpeau ca 60ratu Ha XpaHUTENIHU BELIECTBA C MIPUPOJEH IPOU3XOJ, TOUHUAT
CbCTaB Ha KOUTO He ce 3Hae. OOMKHOBEHO CBHABPKAT Pa3TBOPHUMH BBB BOJAA EKCTPAKTH OT
pacTuTesIHa UM )KUBOTUHCKA ThKaH.

»  Cunmemuunu

Te3u cpenu ca c onpezneneHa aeduHupana crpykrypa. CbCTaBeHM ca OT YUCTH XMMUYHU
HEOPTraHWYHU U OPTaHUYHH CHEIUHECHHUS B TOYHO M3MEPEHHU KOHIICHTPALMH, PAa3TBOPEHU B ABOMHHO
JeCTUINpaHa BOJA, T.€. U3BECTEH € TOYHUAT XUMHYEH CbCcTaB Ha cpegara. OOMKHOBEHO Te
ChIBPIKAT MPOCTA 3aXap KaTO U3TOYHHUK HA BBIJIEPOJ U €HEPrHs, HEOPraHMYeH M3TOYHUK Ha a30T,
pasMYHM MHUHEpPAJHU COJM U, aKO € HEeoOXOoauMo, pacTeXxHH ¢GakTopu (IpeYuCTeHH
AMUHOKHCEIIMHH, BATAMHUHY, ypuHHu 1 iupumuanan) (Tankeshwar, A., 2010).

ITo KOHCHCTEHIMS XpaHUTEIHUTE Cpeid OUBAT: TEYHH U TBBPAH.

TBBpANUTE XPaHUTEIHU CPEAM C€ TIOTydaBaT OT TEYHUTE, KaTo ce nprubaBu BTBbpAUTEN. Haii-
YecTO 3a I0JlyyaBaHe Ha TBBPJM XPAHUTEIHH Cpeld Ce M3IOJI3Ba arap, jKeJaTWH U CHJIMKarenl.
Arapbsr ce pasromsiBa npu 90 °C u ce BrBBpasBa npu 40 - 45 °C. Toil ce npubass KbM
XpaHUTEIHNUTE cpeau B KoHueHTpamwus 1,5 — 2 % (Tankeshwar, A., 2010).

[To mpennasHauenune xpanurenaure cpeau ousar (Tankeshwar, A., 2010):

% OOMKHOBEHH - MOJXOJISIIH 328 KyITHBUPAHE HA IIOBEYETO MUKPOOPTaHU3MH.

% EnexkTuBHUM - ONarompusTCTBAT Pa3BUTHETO CaMO Ha HIKOW MHKpPOOPTaHW3MH, 0e3 1a
MOTUCKAT TOBA HA OCTAHAJIMTE.

% CenektuBHM (OOoraTsiBamM) - OJNArompusTCTBAT CaMO pPAa3BUTHETO Ha  HIKOU
MHUKPOOPIraHU3MH, KaTo MOTHCKAT TOBAa HA OCTaHAJIUTE.

% JlupepeHIMATHOAMATHOCTHYHN - TpPWIAraT ce MpHU HU3ydaBaHe Ha OHOXUMHYHHTE
CBOWCTBAa Ha MHUKPOOPIaHHM3MHTE M TO3BOJIABAT MO-OBP30 M MO-TOYHO Aa ce AudepeHuupa u
onpexnenu mukpooHusT Bux (Virtual Interactive Bacteriology Laboratory, 2010).

JAudepeHnuaHO-ITHATHOCTHYHY XPAHUTEJIHH CpeIH

JludepeHnnanHuTe TUArHOCTUYHU CPEIM Ca CIIEIMaTHM CMECH OT XPaHWTEIHH BEIIECTBa,
M3II0JI3BAHU 32 ONpEJENssHE Ha OTJCIHUTE BUIOBE MUKPOOPTraHU3MH U 3a U3CJIEJBaHE HA TEXHUTE
cBoiicTBa. Te3u cpeam ce Hapuyar OLIe LIBETHH, Thi KaTO BKIJIIOUBAT B ChCTaBa CHU PA3IUYHU
MH/IUKATOPH.

B nudepernnanto - AMarHOCTHYHUTE CPEIH MPOTHYAT Pa3IMIHN XUMHYHH MTPOIECH, TIOPaIn
HAJIMYMETO Ha creln(UYHN €H3UMHU B MUKpOOHaTa KiieTka. Hskou oT Te3u eH3uMH ca CIIOCOOHU Ja
pasrpaxxaar MpoTeHHH, IPYTH - BBIVIEXUIPATH, TPETH - J1a IPUUMHAT PEaKIIMH Ha OKHUCIICHUE HIIH
penykuus (Tankeshwar, A., 2010).

[Ton nmeiicTBHeTO HAa MUKPOOHHTE €H3MMHU B JU(PEPEHIIMATHO — JTUATHOCTUYHUTE CPEIH Ce
MOSIBSIBAT MOJXOASIIM IPOMEHH, CBbP3aHU C IIPOMSHATA Ha 1IBETa Ha MHIUKATOPHTE.

ToBa nmaBa BB3MOXHOCT Ja ce audepeHnupar oTaenHuTe MukpoOHu Bumose (Virtual
Interactive Bacteriology Laboratory, 2010).

Ot 1990 r. Hacam e pa3paboTeHa IIMPOKA rama OT XPOMOI€HHHM XPaHUTEIHU CPEIu.
BeberaBa MM ca BKIIIOUEHH XPOMOT€HHHU CyOCTpaTH, HACOYEHHU KbM OTKPHUBAHETO HA CHeUU(DUIHU
MUKpPOOHM €H3UMH. [aKuBa cCpelu ca pa3paboTeHH 3a HACOUYEHO HACHTU(PHUIMpPAHE Ha HAKOU
natorenu, Hanpumep Staphylococcus aureus, Streptococcus agalactiae. MukpoOHuTE CSH3UMHU
XUJPOJIU3UPAT XPOMOTE€HHUTE CyOCTpaTH, KOUTO OCBOOOXK/1aBaT [IBETHHU Oarpuia v 1o TO3U Ha4MH
MaTOreHUTe 00pa3zyBaT LIBETHU KOJIOHUHU, KOUTO JIECHO MOTaT Jia ObJaT OTKPUTH U AudepeHInpanu
Ha xpomorenuute cpeau (Perry, J. D., & Freydiére, A. M., 2007).

- 68 -



PROCEEDINGS OF UNIVERSITY OF RUSE - 2018, volume 57, book 10.3.

Arap Ha bepa-Ilapksp
ToBa e cenektuBeH arap 3a Staphylococcus (Siegrist, J., 2010). Ta3u cpema ce u3moi3Ba
HIMPOKO 3a OTKPHBaHE Ha S. aUreus B XpaHW, MICYHU MPOAYKTH U Apyru marepuain. Cpenmara ¢
U3KJIFOUUTETHO CEJICKTUBHA Ype3 BKJIIOYBAHE B ChCTaBa M Ha JIMTHUEB XJIOPUI M KaJHEB TEIyPHT.
CTahMII0KOKHTE TIPOU3BEKIAT THhMHO CHBH JI0 YCPHU KOJIOHHH, JABJDKAIIN CE HA PEAYLIUPAHETO HA
tenypurure (Qur. 1).

@wur. 1. Yepau kononnu (cvc uiam 6e3 opeoi) Ha S. aureus Bepxy cpena bepa-Ilapksp

Cradunokokute, KOUTO MPOU3BEKAAT €H3UMA JICUTUHA3a, pa3rpaxaar SHYHUS KBITHK B
cpenara Ha bwpa-Ilapkbp W NpeAU3BUKBAT SICHUM 30HU OKOJIO CHOTBETHUTE KoJoHHH (Dwur. 2) -
Staphylococcus aureus (1) — monoxurenen, Staphylococcus epidermidis (2) — orpuriaresnes.

@wr. 2. Kononnu Ha S. aureus u S. epidermidis ua cpena Ha bepa-ITlapksp

KonxymoOus arap ¢ 5% nedpudpnnupana oBHelIKa KPbB

TpaauIIMOHHO KPBBHUAT arap JaBa BB3MOXKHOCT 3a OBp3 pacTex Ha MHUKPOOPTaHU3MHUTE C
oOpa3yBaHe Ha ToJieMH KOJOHHH W SICHO ONpeseiicHn 30HM Ha xemosm3a (Tankeshwar, A., 2010).
Koxym6us arap ¢ 5% nedubpuHUpaHa OBHENIKA KPBB € MHOTO IOJXO/SINA Cpeia 3a KyJITHBUPAHE
Ha B3UCKATEeIHU MMKpPOOPTaHM3MHM U 3a AuQepeHluanus Ha ONpeAeieHd BUIOBE MO THMA Ha
xemonuTHuHata peakuus (Dwur. 3).

@ur. 3. Kononuute Ha S. aureus, kynrusupan Ha KomymOus arap 3a 24 gaca B aepoOHa cpea
nipu 37°C, ca 3a00MKOJICHH OT 30Ha Ha OeTa-XeMOJIH3a.
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Brain Heart Infusion Agar (mHdy3n0OHEeH arap oT roBexx10 cbpue 1 MO3bK)

Toa e OoraTa Ha XpaHUTCIIHM BellecTBa cpeaa. [lo-cnemuanHo, TS Ce HM3MOJI3Ba 3a
KYJITUBUpPAHE HA CTPENTOKOKU, THEBMOKOKA ¥ MCHMHIOKOKH. UeCTO ce M3I10J13Ba MPH ONPEICIIsTHE
0e30macHOCTTa Ha XpaHHUTE, HAa BOJIATa U TIPU TECTOBETE 32 YyBCTBUTEIIHOCT KbM aHTHOUOTHUIIH.

@wur. 4. )KbJITH TUTMEHTUPAHU KOJIOHUH OT S. aureus BbpXy
Brain Heart Infusion Agar

Hloxkosanos arap

Bbpxy mokonagoB arap KOJOHHMUTE Ha S. aureus ca xwitH, a Ha S. epidermidis ca Genu
(Murdjeva, M., & Atanasova, M., 2009). XapakrepHuTe KOJOHHU Ha OaKTEPUUTE ce€ OOpa3yBar
cliesl KyntuBupase 24 yaca B aepoOHa cpena, npu 37 °C (Dur. 5).

@wur. 5. Kononnu Ha S. aureus (B xbato) u S. epidermidis (B 0s10) Ha III0KOJIAI0B arap

Brilliance MRSA xpoMoreHeH arap 3a MeTMIMJINH Pe3MCTEHTHH CTA(PHI0KOKH

Pe3ucrenTHUAT KbM MeTHIIIIIKH S. aureus (MRSA) e Gakrepusi, OTTOBOpHA 3a HSIKOU TPYIHO
neqyuMu HHGEKIUH mpu xopa. Ts e Bceku mam Ha S. aureus, KOWTO € pa3BHII PE3UCTEHTHOCT KbM
Oera-TaKTaMHM aHTUOMOTHIM, BKJIIOYBAIIM TMEHUIMIIMHUTE M ledanocnopuHuTe. MeTHIHINH-
pesucrenten S. aureus (MRSA) Bspxy MRSA xpomorenen arap obpasysa cuuu kosnoxuu (Hou
Yu-chao, Li Bing, Brian M. P., Li Lin, Xu Zhen-bo, & Shirtliff M. E., 2015), npu xynatuBupane
camo 3a 18 gaca B aepoOHa cpena mipu 35 °C (Dwr. 6).

o

@ur. 6. S. aureus (MRSA) cbc cunm koioHuu Ha Brilliance MRSA xpomorenen arap
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I'panana arap (Granada)

Granada cpemara ¢ celeKTHBHA W auepeHIMaIHa XpaHWTEIHA cpera. MsmoisBa ce 3a
CKpPHHHpaHE W HACHTH(HIMpPAHE Ha CTPENTOKOKH OT rpyma B — Streptococcus agalactiae, npu
unkybarmst 18-24 gaca (De La Rosa-Fraile, M., 2003). Upentudukanusra Ha rpyma B -
Streptococcus e sicHa u ce OCHOBaBa Ha OTKpPHBAaHE Ha IPaHaACH, YEPBEH MMUTMEHT, CIiel(UUeH 32
TE3W MUKPOOPTaHU3MH.

v 9
& ~ »
- »

- . (.b -

”» r o
- -~ ¢
- -
g. ~ »

@ur. 7. Kononnu Ha S. agalactiae na Granada arap

Xpomorenna cpena Strepto B ID

Ta3zu XpoMOreHHa cpejia € 3a OTKpUBAHE HAa CTPENTOKOKHU OT rpyna B. Mma nannu 3a HeliHarta
IMO-BUCOKA YYBCTBUTCIIHOCT B CPABHCHUC CBHC CpCaTa Ha FpaHaI[a HJIN CCJIICKTUBCH KPBBCH arap
npu uneHtuunupane Ha S. agalactiae (Morita, T., Feng, D., Kamio, Y., Kanno, I., Somaya, T.,
Imai, K., Inoue, M., Fujiwara, M., & Miyauchi, A., 2014).

dur. 8. S. agalactiae ¢ yepBeHH KOJIOHHH CPEJl CMEC OT IPYTH CTPENTOKOKH U CHTEPOKOKH

n3BOIHN

JudepeHunanHo-IMarHOCTUYHUTE CPeau JlaBaT BB3MOXKHOCT 3a UACHTH(]UIMpaHE U
JMAarHOCTHIIMPaHe Ha OTJEIHM MHMKPOOHU TpyNHM WIM JaXXe BHUJOBE OT OCTaHAJIUTE MHUKPOOHU
KYJATYpHU.

B MHOro wuscienBaHuss XpOMOIEHHUTE CpEIM IIOKa3BaT JOKA3aHO IPEJUMCTBO IIpes
KOHBEHUMOHAIHUTE Iu(EepeHlnaTHl Cpean, Thi KaTro B TAX CTaBa M0-OBbp30, MO-JECHO W IIO-
CUT'YPHO OTKPHUBAHETO HA L[EJIEBUTE MUKPOOPTaHU3MH.

Ynorpebara Ha XpOMOTE€HHHU CPEU BEPOSTHO MpeE3 cleABaIlUTe TOJAUHHU Iie Ob/ie HacoueHa
KBM IO-UIMPOK JMAINA30H OT MAaTOT€HU, 0COOCHO 32 CKPUHHUHT HA PE3UCTEHTHH (OPMH, KaTo IIe ce
BKJIFOUBAT U HOBH XPOMOTE€HHH CYOCTaHIIUU.
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Abstract: Functional foods are foods that are not only consumed in everyday life but also favorably affect one
or more functions in the body and improve the health and wellbeing of the body or reduce the risk of disease. Biscuits
as part of confectionery can be an important factor in the growing market for functional foods. They are most often
made from flour, fat and sugar. The trend towards the production of functional foods is based on a change of white
wheat flour with another type of flour. Einkorn flour (Triticum monococcum L.) is a wild durum wheat that can be
consumed by people suffering from celiac disease. Spoil contains a large amount of protein as well as carotenoids. The
aim of this paper is to investigate the possibility of producing functional biscuits from barley flour and einkorn flour in
a different ratio (0: 100%, 30:70%, 50:50%; 70:30% and 100:0%). From the research we have established that there is
a real possibility of production of functional biscuits from wheat flour and einkorn flour. The highest baking loss was
found in biscuits made from 100 % einkorn flour (13.77 + 0.60%). When determining the color of biscuits, biscuits enter
the group with large visibility differences (> 6).

Keywords: Biscuits, Functional food, Einkorn

BBBEAEHUE

[pe3 mocnemHUTE MECETUIICTHS ThPCCHETO HA MOTPEOUTEINTE, B 00IaCTTa Ha XpaHHTE, CE €
npoMeHmIo 3HaynTesnHo. [loTpedburenuTe Bce moBede M MOBeYe BSAPBAT, Y€ XPAHWUTE JOTPHHACST
OpsSKO 3a TAXHOTO 31apaBe. B moBeyeTo cTpaHM HsAMa 3aKOHOBA JCHHHUIMS 332 TEPMHHA
,»(DYHKIIMOHAJHU XpaHH', KAKTO ¥ HSAMa TOYHO OINpEAEICHA IPaHHIa MEKAY KOHBCHIIMOHATHUTE U
byukuonanaute xpanu (Siro, L. et al., 2008). Jlumenst (Triticum monococcum L.) e aumiouna
(2n=2x=14) Ha oJrOlIICHA MIICHWIIA U OJM3bK pOJHUHA HAa TBHpimaTa mmeHwuna (Hidalgo, A &
Brandolini, A. 2008). Pa3MepbT Ha 3bpHATA Ha JIMMEIa OKa3Ba 3HAYMTEIIHO BIMSHUE BbPXY ChCTaBa
U KauecTBOTO My, Thil KaTo TOJEMHUTE W TEXKKH 3bpHa MMAaT MO-BUCOKO CHOTHOIICHHE Ha
SHJI0CTIepMa M TIO-MaJIKH KOJIMYECTBa OT BHHIIHHUTE MEpUKapi u aneiponosu cioese (Hidalgo, A.
& Brandolini, A. 2013). buckBuTHTE Cca MMPOKO KOHCyMHpaHa M TMOMyJspHA 3aKycKa H
NpPE/ICTABISABAT CIAJAKAPCKH U3/ICITHsI, KOUTO HAi-4eCTO Ce MOoJyvaBaT OT OpalliHO, Ma3HUHH U 3aXap
(Nakov et al., 2018). HampaBenu ca omuTH 3a Mon0OpsBaHE Ha XpPAaHWUTEIHUTE KadecTBa Ha
OuckBuTHTE. B MOCIEIHO BpeMe ce TpaBsT OMKUTH Ja ce MOJ00PAT GYHKIIMOHATHUTE UM CBOWCTBA,
ype3 U3Mo3BaHe Ha KoMOuHUpaHo OpamHo (Gurung, B., Oyha P. & Subba, D. 2016).

14 JloknaabT € MpeacTaBeH Ha CTyJEHTCKaTa HaydHa cecusi Ha (uman Pasrpan, nposenena na 15.05.2018r. B
CeKIMs ,,BHOTEXHOJOTMM M XPAaHWUTEIHH TEXHOJIOTHMH’ C OPUTMHAJIHO 3arjiaBue Ha Obiarapcku e3uk: OusnyHu
XapaKTEepUCTUKHU Ha OMCKBHUTH, 000TaTeHH ¢ OpAIIHO OT JIMMEL.
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N3JIO)KEHUE

Marepuanu u Meroau

3a mpou3BOACTBO HA (PYHKIIMOHAIHN OMCKBUTH OsXa M3IMOJI3BAHU JIBAa BUAA OpaliHa: 05710
neHnyHo OpamrHo (Mennuna I1onoBo) 1 MbJIHO3BPHECTO OPAITHO OT €AHOIBPHECT JIMMEI]
(Triticum monoccocum L.) ot paiiona ua rpax [Tnosaus. Kato noacnaauren e u3nos3BaHa
IJII0K03a, TT0/ (hopMaTa Ha IIFOKO3eH pa3TBop. OCTaHAINTE CypOBHHU 05Xa 3aKyNEHU OT
ThpProBcKaTa Mpexa.

[Tpon3BoACTBOTO HA OMCKBUTH, KAKTO M ONPEACISTHETO Ha (GU3NYHUTE UM XapaKTEPUCTUKU €
HanpaseHo cbriiacHo AACC Method 10-50D.

L[BeThT Ha OMCKBUTHUTE € ONpPEJIeNICH ¢ IIOMOIIAa Ha THHTOMETHP Ha ¢pupmara Lovibont
Tintometer RT 100 Colour no cnexrpanen nauus, upe3 CIE L*a*b* cucremara. Cnen ToBa e
M3YHCIIeHa CpeAHaTa apuTMETHYHA CToiHOCT. O0IaTra mpoMsiHa Ha [[BETA € OIpe/IesieHa 10
dopmyna (1) (Budzaki,S. et al., 2014):

AE = J(L-Ly)" +(b-b,)* +(a-2,)’ ®

KBJ/IETO: TIOKA3aTeINTe ¢ MHIEKC ,,0° ce OTHACAT 3a U3NEeYHUTE OMCKBHUTH, @ OCTAaHAIIUTE - 32
CYPOBOTO TECTO.

[TapameTbpbT AE nOKa3Ba Bpbh3KaTa MEX/1y YOBEUIKOTO BB3IPHUATHE HA [IBETA HA
OMCKBUTHUTE U 00IaTa nmpoMsiHa Ha 1BeTa (Tabmuma 1).

Tabnuna 1. Bpb3ka Mexly 4OBEUIKOTO BB3NPHUATHE HA I[BETA HA OMCKBUTHUTE U
o6rrara mpomsHa Ha 1seta (AE) (Nakov, Gj. et al., 2017)

YoBemko BL3NpUsiTHE (AE)
Hsima ronsimo paznuune <2
MHoOro Manko BUAUMO pa3iindue 02-1
Maiko BHIUMO pa3indne 1-3
CpenHu pa3jviKy Ha BUIAMOCTTA 3-6
[onemu pa3invku Ha BUAUMOCTTA >6
PE3VYJITATHU U JUCKYCHUSA

B mocnenHoTo neceToneTie WHOBAIIMUTE B MPOU3BOJICTBOTO HAa OMCKBUTH CE OPHUCHTHpAT
KBbM IOJTy4aBaHe Ha OMCKBHTH C HAMaJE€HO ChIbP)KaHHE Ha 3aXapH, 3aMsHa Ha 3aXapuTe C JIPYyru
MOJICTIATUTENH, U3M03JIBAHE Ha Ma3HMHU C Pa3IMYHU XapaKTePHCTHKH, KAKTO M 00OraTsBaHE Ha
OMCKBUTHTE C pa3IMuHU 100aBKH, KOMTO nMar GyHkiuoHaaHu coiictea (Nakov, Gj. et al. 2018).
B Tabnuua 2 ca npeacraBeHu 3aryoure npy M3NUYaHe Ha MPOU3BEICHUTE OUCKBUTH.
[To Bpeme Ha M3NMMYAHETO CTaBa M3MapsBaHE HA BOJATa OT (POPMUPAHOTO TECTO M TOBA BOIH
710 ToJTy4aBaHe Ha OUCKBHUTH ¢ XapaktepHa ctpykTypa (Nakov, Gj. 2017).
Tabnuua 2. 3aryou npu u3nu4aHe

Bupa OuckBuTH 3aryou npu nznu4aune (%)
100 % III1I 11.91+0.17
70 % TTHI + 30 % JI 12.57+1.30
50% I + 50 % JI 12.02+0.64
30 % TTHI + 70 % JI 11.91£1.01
100 % JI 13.77+0.60

*I-nuenuuno 6pawno, JI — opawno om aumey **[pedcmasenume dannu ca cpeona cmouHocm om 5
nocne0o8amentu UsMepPeaHUAECManoapmH1o OMKIOHEHUe.

OT mpencraBeHWTE pe3yiaTaTd B Tabiauia 2 ce BWKIA, Y€ HAW-TOJIEMH 3aryoW WMar
ouckButute, npousBeacHu ot 100 % Opamuo ot mumern (13.77+£0,60 %). Haii-manku 3aryou npu
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u3NMuyaHe uMat OuckButute, npousBeaeHu ot 100 % mmenmuno Opamno (11,91+0,17 %). Ot
TabJUIaTa ChIO TaKa Ce BWKIA, Y€ KOTATO B PEIENTYpHHs ChCTAaB BIM3AT JIBaTa BHIAa OpalrHa
(nmeHuYHO U OpalrHo OT JIMMEI), C YBEIMYaBaHE KOJUYECTBOTO HA OPAITHOTO OT JIMMEI] 3aryouTe
MIPH U3MTUYaHE HAMAJISIBAT.

Ha ¢urypa 1 ca npencraBenn o6eMuTe Ha MPOU3BEACHUTE OMCKBUTH.

80

70 I I
60
50
40
30
20
10
0

100% TTII T0%IMII+30%JI  50%IMII+50%J1  30%IIII+70%J1 100%J1

O0em, cm?

Bag OHCKBHTH

®ur. 1. O0em Ha OUCKBUTUTE

Ot durypa 1 ce Bmwxkna, ye Hall-Manbk o0eM umar OuckButHuTe, mpousseneHu ot 100 %
mmenndHo GpamHo (69,33+2,31 ¢cm®). Haii-ronsm o6emM uMat GHCKBUTHTE, pousBeaeHH oT 30%
nmeHndHo 6panHo u 70 % GpamHo ot umer (72,67+2,31 cm®). Pe3ynTaTuTe MoKa3Bar, ye KOraro
ce M3MOJ3BaT JBaTa BUAA OpamrHO (IMIIEHUYHO W OpaIIHO OT JMMel), 00EMBT € B IPaHUIUTE OT
68+2,31 cm?® 1o 72,67 +2,31 cm®. Ho koraro B pelenTypHus ChCTaB Ha OMCKBUTUTE y4acTBa caMo
GPANIHOTO OT JIMMel] 00eMbT Ha TIPOH3BEICHUTE OHCKBHTH € Mo-MalbK (64,67+2,43 cm?).

B Tabnumna 3 ca mpeacTaBeHM CTOWHOCTHTE 3a IBeTa Ha OuckBUTUTE, u3MmepeHu upe3 CIE
L*a*b* cucremara.

Ta6nuua 3. L[BIT Ha OMCKBUTHTE

Bup OucksutH L* a* b*
100 % ITI1I 67.67£1.23 4.23+1.35 30.52+2.10
70 % ITI + 30 % JI 68.14+1.70 5.85£0.56 27.29+1.31
50 % ITHI + 50 % JI 65.54+1.31 4.47+0.98 27.91+1.35
30 % ITI + 30 % JI 62.58+1.16 3.42+0.91 28.08+1.32
100 % JI 59.99+1.86 7.23+0.76 26.68+0.91

*[-nwenuuno opawno; JI — opawno om wumey **lIpedcmasenume oannu ca cpedHa cmourocm om 5
nocnedosamentu UsMepeaHUsIECMmanoapmH1o OMKIOHEHUe.

Upes mapamerpute Ha CIE L*a*b* cuctemara ce onpenens 11BeTa Ha U3MIEUCHUTE OMCKBHUTH.
[TapamerspbT L* mokasBa spkocTTa Ha OUCKBUTHTE. KOIKOTO CTOMHOCTHUTE 3a TO3M MapameThp ca
mo-omm3kn 10 100, ToakoBa OMCKBHUTHTE HMMaT TO-OST MBAT, a KOJKOTO CTOMHOCTHTE 3a TO3H
napameTsp ca 1mo-6mmsku 10 0, Toakosa 1BeThT € nmo-TbMeH (Konica Minolta, 2018). Ot tabnuna 3
C€ BWXJA, Y€ CTOMHOCTUTE 3a TO3M MapaMeTbp ca B rpaHunure ot 59.99+1.86 no 68.14+1.70.
Bmwxna ce chIlo, ye Korato B ChCTaBa Ha OMCKBUTHUTE y4acTBAT ABaTa BHUJA OpaimrHa (MIIEHUYHO U
OpalltHO OT JINMEIT), CTOMHOCTUTE 32 TO3W MapaMeThp HaMAJISIBAT C YBEJIMYaBaHE HA KOJUYECTBOTO
OpamHo ot numer. [lapamerspsT a* B CIE L*a*b* cucremara moka3a manu 1BEeTHT Ha
OWCKBUTHTE € YEpPBEH WM 3€JIeH. AKO CTOMHOCTHTE 3a TO3W TMapaMeThp ca OTPUIIATEITHW TOraBa
[[BETHT Ha OHCKBUTUTE € 3€lieH, a aKO CTOMHOCTHTE 3a TO3W MMapaMmeThp ca TOJOXKUTETHH -
OMCKBUTUTE HMMaT uepBeH UBAT. OT TabiuIara ce BWXKIA, Y€ BCHUKH BHUJIOBE OMCKBUTH HMMAaT
YEpBEH LBAT KOETO € JKEIATEHO 3a Te3U NPOAyKTH. Hali-Malku CTOMHOCTM MMAaT KOHTPOJIHUTE
ouckButu (100 % mnmenuuyno OpamHO) - 4.23+1.35, a Hai-roIeMH CTOWHOCTH TPUTEKABAT
oucksutuTe, mpouseacHu ot 100 % OpamHo oT yumer;. OT Tabnuia 3 ChIIO Taka ce BHXKJA, 4e
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KOTaTo B PEHENTYPHHs ChCTaB y4acTBAT MIICHHYHO OpamrHO W OPAIIHOTO OT JMMEIl, CTOWHOCTHUTE
3a TO3M MapaMmeThp HamamsBaT oT 5.85+0.56 mo 3.42+0.91. Ilapamersppr b* B CIE L*a*b*
cUCTeMara TOKa3Ba JaIM IBeTa HAa OWCKBUTUTE € CHUH WJIM JKBIT. AKO CTOWHOCTHTE 3a TO3HU
napamMeThp ca OTPULIATSIIMHU Ce HAOJI0/IaBa CHH IIBST, a KOraTo CTOHHOCTHTE 3a IapaMmerbpa ca
MTOJIOXKUTETHHU 1BETHT € KbIT (Konica Minolta, 2018). OT Tabimima 3 ce BrkJia, Ye BCUUYKH BHIOBE
OMCKBHTH NIPUTEKABAT JKBJIT I[BAT, KOCTO € MOJIOXKHUTEIHO TPU IPOU3BOJCTBOTO HA OMckBHUTH. Haii-
roJeMH CTOWHOCTH 32 TO3U MapaMmeThp UMar OuckButHTe, npomsBeacHu oT 100 % mmeHuHo
opamuo (30.52+2.10). Haii-HHCKM CTOMHOCTH 3a IapaMeThpa ca OTYETCHH IpPU ONCKBHUTHTE,
npousBeneHu ot 100 % OpamHo ot ymmen (26.68+0.91). Ot Tabnuna 3 ChINO Taka ce BUXKIA, Y€
KOTaTo B PEUENTYPHHUsI ChCTaB Ha OMCKBHTUTE ydYacTBAaT MIICHUIIHOTO OpamrHO ¥ OpamrHOTO OT
JIMMell, CTOMHOCTUTE 3a TO3H MapaMeThbp ce yBennuyarart oT 27.29+1.31 no 28.08+1.32.

Ha ¢urypa 2 ca npencraBenn nanaure 3a mapametsp (AE).

25
20.9

20

15 14.33
oa) 11.41
h 10.02

10 8.81

5

0

100% ITIII TO%IIIT+30%JI  50%IMIII+50%J1  30%IMII+70%J1 100%J1
Bung GHCKBHTH

@ur. 2. CroitHocTu 3a napameTsp (AE)

[TapamerspbT AE mOKa3Ba Bpb3KaTa MEXAY YOBEHIKOTO BB3NPHUATHE HAa LBETa HaA
OuckBUTUTE M oOOIaTa MpoMsiHa Ha IBera. KaTto ce CpaBHAT MOJy4EHUTE CTOMHOCTU 3a TO3HU
napaMeTsbp C JaHHUTE, NIPEJICTaBeH! B Tabnuua 1 ce BUKIa, 4e BCUUKH BUA0BE OMCKBUTH BIM3AT B
rpymnara ¢ rojieMd pa3iukd Ha Bumumoctta (>6). OT Tabnuiara ce BIKIA, Y€ C yBEIMYaBaHE

KOJIMYECTBOTO Ha OPAIIHOTO OT JIMMEI], CTOMHOCTUTE 3a TO3H MapaMeThp ce yBenuuanar (ot 8,81 1o
14,33).

N3BOIHN

OT HampaBeHHTE H3CJIE/IBaHHUS YCTAaHOBHMXME, Y€ CBIIECTBYBAa peajHa BB3MOXKHOCT 3a
oborarsBaHe Ha MIIEHUYHUTE OUCKBUTH ¢ OpalIHO OT JUMEL B pa3indyHo KoiuyecTtBo (30%, 50%,
70% u 100%). [TomydenuTe OUCKBUTH ca ¢ PYHKITMOHAIHHA CBOMCTBA. DUBMUHNTE XapaKTEPUCTUKU
Ha MpoM3BeIeHN OMCKBUTH IOKA3BaT, Y€ KOraTo B PeLENTYpHUS ChCTaB BIU3aT JIBaTa BUAa OpalliHa
(nmmeHuYHO W OpamHO OT JMMel), 3aryOuTe NpH M3MUYaHEe HaMajsBaT C YyBEJIMYaBEHE
KOJMYECTBOTO Ha OpamHoTo oT jumen.. O0eMbT Ha OuckBUTHUTE, pousBeaeHu ot 100 % OpamrHo
OT JIUMEIl € MO-MaJIbK B CpaBHEHHE ¢ OMCKBUTHUTE, B KOUTO y4acTBaT jABara Buaa OpamrHa. L[BeTsT
Ha MPOU3BEIECHUTE OMCKBUTH € XapakTepeH. Bpb3kaTa Mex/1y YOBEIIKOTO BB3NPHUATHE Ha I[BETa Ha
OuckBuUTUTE W obOmara npomsiHa Ha uBera (AE) mokas3Ba, ye ¢ yBelMuaBaHE KOJMYECTBOTO Ha
OpaIHOTO OT JIMMEII, TO3U TapaMeThp Ce YBEJINYABA.
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Abstract: The Enterobacteriaceae is a large diverse family of bacteria which are commonly referred to as
fermentative, Gram-negative, enteric bacilli, because they are rods that can ferment sugars. Several genera of
Enterobacteriaceae are associated with gastroenteritis and food-borne disease - Escherichia, Salmonella, Shigella,
Proteus and others. Escherichia coli is one of the dominant normal flora in the intestinal tract of humans and animals.
Colibacteria are considered to be sanitary-indicating microorganisms in water and food analyzes. Testing for coliforms
and E. coli as marker organisms in foods and detection of specific pathogens of the family Enterobacteriaceae is widely
applied in many food control laboratories. This review describes some recent developments in culture media for these
organisms. Methods for isolation and identification of colibacteria include the use of selective and differential media
and chromogenic and fluorogenic media containing indicators for beta-D-glucuronidase (GUD) activity. Selective
chromogenic media are recommended for simultaneous detection of E. coli and total coliforms in water and food
samples.

Keywords: Enterobacteriaceae, Escherichia coli, Coliform bacteria, Differential-diagnostic cultural media,
Chromogenic media.

BBBEJIEHUE

CemeiictBo Enterobacteriaceae obeauusiBa 16 poja, Mo-BaKHM 3a YOBEKa OT KOUTO ca:
Escherichia, Salmonella, Shigella, Proteus u np. Bcuuku ca rpaM-oTpuIaTeNHu, MPbYKOBHIHH
OaKkTepuH, KOMTO CE CpEIlaT B YPEBHHS TPAKT Ha OO3alHHWIMTE W Ca M3BECTHM KaTO YPEBHHU
Oaktepun. EHTepoOakTepuuTe ca MIMPOKO Pa3lpOCTpaHeHHW B Hpuponara. [IpudvHUTENH ca Ha
penuia 3a00IsIBaHUA.

Escherichia coli

Tunuuen npencrasuten Ha p. Escherichia e BuasT EScherichia coli, orkpur npe3 1885 r. ot
Teomop Emrepux, Hemcku Gaktepuosior. E. coli 6akrepuute nputexkaBaT BCUYKH XapaKTEPUCTHKU
Ha p. Escherichia - dakynraruBau (c aepoben m anaepoOeH pactex), [ pamM-oTpHULIATENHU, KBCH
MOJIBMKHM TIPBYKOBUAHK Oaktepun cbhe 3akpwbriaeHu Kpawmma (UK Standards for Microbiology
Investigations, 2015).

Komu GakrepuuTe ce CUMTAT 3a CAaHUTAPHO-TIOKA3aTETHW MUKPOOPTaHU3MHU TP aHAJIHM3H Ha
BOJIa ¥ XPAHUTEJIHU TPOYKTH.

C nomomnira Ha Oakrtepusita E. coli e momydyeH WHpBHAT NpPOIYKT Ha CHBPEMEHHUTE
OMOTEXHOJIOTHU - PEKOMOMHAHTHUST YOBEIIKH WHCYJIHH.

15 JloKJTanbT € MpeicTaBeH Ha CTyJeHTCKaTa HaydHa cecus Ha (umuan Pasrpan, npoenena Ha 15.05.2018r. B cexmst
,,DHOTEXHOJIOTHM ¥ XPAaHWUTEIHA TEXHOJOTHH’ ¢ OPUTMHAIHO 3arjaBue Ha Obiarapcku e3uk. CeNeKTHBHH |
I epeHIMaTHO-IMarHOCTUYHU XPAaHUTEITHH CPEeU 32 HICHTU(HIIUpAHE Ha KOJIH OaKTepur
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Kynrypannu ocobeHocTH

KonubakTtepunre ce pasBuBaT B LIMPOKH TEMIEPAaTypHHU TPAHULU, HO TEMIIEPATYPHUAT UM
ontumyM e 37 °C. BbpxXy TBBpIM XpaHUTEIHH CpeAud OO0paszyBaT TJaIKH, KPBIJH, MYKO3HHU
KOJIOHHH.

N3J0KEHUE

XpanuteaHu cpeau 3a nudepennnanus Ha Enterobacteriaceae

3a cenekTMBHa wu3ojaiUs WM uaeHTH(ukanus Ha Enterobacteriaceae or mnpobu ot
KUBOTHHCKH TIPOM3XOJl, OTHAJABYHM BOAM, XpaHU MU JAp. Ce H3NOI3BAT AuepeHIuaIHo-
JMAarHOCTUYHH CPE/IH, B KOMTO OaKTepHAaTHUTE KOJOHUH CE€ OI[BETABAT B pasiudeH 1Bt (Frampton,
E. W., & Restaino, L., 1993). TakuBa nudepeHInaiHo-IMarioCTHYHN cpean ca cpena Ha Enjo,
cpena Ha Jlesun, MakKonku arap.

[IpuHnun Ha nencTeue

B cbcraBa Ha TakuMBa cpely BUHATU C€ BKJIIOYBA MHAWKATOP, KOWTO 1€ Jajie XapaKTepHUs
LBAT, KOIaTO Bb3HUKHE OIpe/iesieHa ONOXUMUYHA PeaKIusl.

Konunbakrepunte akTUBHO (pepMEHTHpAT BBIVIEXUAPATUTE C 0Opa3yBaHe HAa KHUCEIMHA U Tas3.
ToBa Bomu 1o mpomsiHa B pH Ha cpegara M B 1BeTa Ha MHAMKATOpa, Ha KOETO CE€ ABJDKAT
pa3nuuuATa B [[BE€Ta Ha OaKTEpUATHUTE KOJIOHUU.

Cpena na Enno

CncraB Ha cpenata: nentoH - 1%, nakrosa - 1%, nukanueB xuapored docdar - 0.35%, arap-
arap - 1.5%, ocHoBeH ¢ykcuH m HatpueB cyndur. OCBeH JlaKTo3ara, cpelara He TpsOBa 1a
ChIbpiKa Apyru Beriuexuapatu. [Ipurorsenara cpena e ¢ pH 7.4 - 7.6. 'oToBara cpena e mpo3padHa
U Ma OJIe10-pO30B BT, Thil KaTO (PYKCUHBT B KOMOMHALIMS C HATPUEB CYI(PHUT ce 00e3IBETABA.
Cpenara TpsiOBa 1a ce M3MOJ3Ba B paMKUTE Ha €AWH JIeH, Thil KaTo MPH ABITOCPOYHO ChXPaHEHUE
MOYEPBEHsBA M CTaBa HEMOXO1Ia 3a yrorpeda (MeauuuHCKast SHIUKIONCINS).

[ToBeuero miamoBe Ha E. coli pasmarar makroszata B cpemara Ha EHmo u npumoOusar
MHTEH3MBEH YEPBEH IBAT ChC 3€JIeH MeTann4ecku Oschk (dur. 1).

Bakrepuute, kouto He (epmeHTHpAT JNakTo3ara, kato Salmonella, Shigella, ca 6e3userHu
wu ¢ nuBera Ha cpeaara (Medicinskaya enciklopedia).

Baxrepi,
He(pepMeHTHPAIIH
JIAKTO33

A | E. coli

@ur. 1. E. coli u 6axrepun, HehepMeHTHpAIIM JIaKTO3aTa, Ha cpeaa Ha EH0

Cpena na JleBuH

Cpenara Ha JleBuH (€03MH-METHJICHOIAY arap) € OlBeTeHa XpaHUTENHA cpela, U3MOI3BaHa
3a nudepeHnpane Ha MUKPOOPTaHM3MHTE Ha 4YpeBHaTa Tpyma. ['oToBara cpema € ChC CHHBO-
BuosieToB 1BAT. Konmbaktepuute ce audepeHupar upe3 CrHocoOHOCTTa MM Jaa (epMeHTHpar
nakto3ara (http://bg.handbookmedical.com/11_levina-sreda.shtml). E. coli, kouto hepmenTupar
JaKTo3aTta, 00pa3yBaT BbpPXY cpefara Ha JIEeBUH Mallkul JIEKH KOJIOHHH C ThMHOCHH UBST (Dwur. 2).
[Tpu MiTagy KOJIOHHUH OIBETSBAHETO MOXKE Jla ce HaOJIr0/1aBa caMo B IIEHTHpA.
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@wr. 2. E. coli na cpena Ha JleBun

HedepmenTtuparmure nakrozara Salmonella, Shigella (dwur. 3), pacrar Ha cpenara na JleBun
nox (opmarta Ha MaJIKH, KPBIIH, IPO3PAYHH, YeCTO OE3IBETHH KOJIOHHH, TIOHSIKOTA C PO30B HITH
CHHKaB OTTCHBK.

@wr. 3. Salmonella na cpena Ha JleBun

Cpena na MakKonkn

MaxKoHKH arap ¢ ceJIeKTHBHA Cpe/ia 3a U30JMpaHe U oTkpuBaHe Ha E. coli B xpanu, Gpypaxku
u ap. Toit chabpika HIITBYHUA COJU M KPHCTAJIBHOJIET, KOUTO MpeyaT Ha pacTeka Ha MHOTO IpaM-
MOJIOKUTEITHA OAKTEPUU U OJIAroNmpUsATCTBAT PacTeka Ha rpaM-OTPHUIIATSIIHN OaKTepHUH, 0COOCHO Ha
Enterobacteriaceae (Medicinskaya enciklopedia). CrocobHOoCcTTa UM Ja pasrpaxkiar JIaKTo3aTa
ompezess TAXHaTa nTudepeHnuanys. Bumoere, KOUTO pepMEHTHpAT JaKTo3a, pactat mnox ¢popma
Ha pO30BH JO TYXJCHO YepBEHU KoJoHWMU. HedepmeHTHpamuTe IaKkTo3a OpPraHU3MH HUMAT
0e3uBeTHU KoJOHUH (Dwur. 4).

@ur. 4. Kononuu Ha E. coli, pepmenTHpaln 1akTo3ata, OIBETCHHU B PKO PO30BO M KOJIOHHHU Ha
Serratia marcescens, HeepMeHTHpAIIH JIAKTO32, B KPEMaB I[BSIT.

XpOMOreHHH XpaHUTEJHHN Cpean

[Ipe3 mocnenuure 20 roguHM ce pa3paboOTBa MIMPOK JAWANA30H OT XPOMOTEHHH Cpely,
npeaHa3HaueHu 3a ObP30 OTKPHUBAHE W M30JIMPAHE Hail-Be4e Ha IMATOICHU ¢ BUCOKA CHEIU(DUIHOCT
(Manal, A. H., Saad, S. F., Zahraa, A. J., & Saba, T. H., 2015).
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B Te3u cpenu ca BKIIOUEHH XPOMOTEHHH CyOCTpaTH, KOUTO OCBOOOXKIaBaT LIBETHH Oarpuia
OpH XMIPOJM3a MOJa AekcTBHe Ha cnenuduunan MukpoOHu ensumu (Rompré, A., Servais, P.,
Baudart, J., de-Roubin, M. R., & Laurent, P., 2002). ITo T031 Ha4uH HEICBUAT MUKPOOPTaHU3bHM
oOpa3yBa IIBETHH KOJIOHWH, MO KOUTO JIECHO MOXE Ja Obae MudepeHIpaH OT OCTaHajlaTa
Mukpoduiopa. B maeamnus cimyuaii TpsiOBa octaHaiata MHKpodiopa na oOpasyBa Oe3lBETHU
KOJIOHMH WJIM BCHYKHU Ja OBbJaT W3IS0 WHXUOMPAHH OT CEJICKTHBHHSI areHT. Psako obaue BCEKH
MHUKPOOPIaHU3bM MPOU3BEIK I UIKIIOYUTEITHO PA3IMUCH CH3UM.

3aroBa B cpeiara € BKIIOYECH BTOPHU JOMBIHUTEICH XPOMOTCHEH CyOCTpar, ¢ KOHTO HSKOH
CBI'BTCTBAIIM OaKTepuu 00pa3yBaT BTOPH IBAT WJIM KOMOMHAIUS OT JIBaTa IBSTA M 110 TO3H HAYHH
Ce OCHUTYypsiBa MO-JICCHA U MO-CUT'YPHA Au(epeHIIHAIMS Ha TIeJIEBUS MUKPOO.

XpomoreneHn koaudopmen arap (pH 6.8 £ 0.2) (Chromogenic Coliform Agar ISO)

CenexktuBeH M nudepeHIpall XpOMOT€HEH arap 3a OTKpHBaHE W OIpesensHe Opos Ha
Oaktepuute Ha E. coli u mpyru xonu GakTepuu BBB BOAHU Ipobu B choTBeTcTBHE ¢ ISO 9308-1
(Mayer, M. J., 2014).

KoMbOunamusta or JBa XpOMOT€HHH CyOCTpaTa IMO3BOJSBA €IHOBPEMEHHO OTKpPHUBAaHE Ha
kosmbakTepuu u E. coli.

XpomoreHnnusat cyoctpat Salmon®-GAL ce pasuensa ¢ 3-D-ranakrosunaza, xapaktepHa 3a
Ko (OpMUTE U BOJU 10 PO30BO-YEPBEHO OLIBETSBAHE HA MOJIOKHUTEITHUTE KOJIOHUH.

PasnenBanero Ha xpoMmoreHHus cyoctpaT Ha X-rirokypoHuna c B-D-rmroxyponunasza mpu
KOIM(OPMHUTE BOJIHU 10 PO30BO-YEPBEHO OIBETSIBAHE Ha IMOJIOKUTECIHUTE KOJOHUH, a mpu E. coli
BOJY JI0 CHHBO OIIBETSBAaHE Ha MOJOXHTENHUTE KojoHMH. Komonuute Ha E. coli craBat ThMHO
cHbO BHOJETOBH (Dur. 5), Thil kato BUAbT pasznenBa Salmon®-GAL u X-rmokyponun. Tosa
MpaBu JIECHO pa3rpaHHMYaBaHETO WM OT Jpyrure KoaupopMHu, KOUTO Cce€ MposBsIBaT B
PO30BOUYEPBEHO.

TpunrtodpansT, chAbpKall ce B cpenaTa, MoAoOpsiBa peakiusATa Ha HHIONIA 3a TO-
HATaTBIIHOTO MOTBBpXkIaBaHe Ha E. Ccoli, kaTo mo TO3WM HauMH yBenWYaBa HAIACKIHOCTTA HA
OTKpUBaHE.

@wr. 5. Kononnu Ha E. coli Ha xpomorenen koaudopmen arap

Coliform ChromoSelect Agar

CenexkTHBHa XpOMOTEHHA Cpejia, IpenopbhyBaHa 3a €IHOBPEMEHHO OTKpHuBaHe Ha E. coli u
00110 Ko OpMH BbB BOJHU U XpaHUTEIHU ITpodH (Siegrist, J., 2010).

Cpenata e ¢ XpOMOTreHHa CMec, KOSITO ChIbpaKa JIBaTa XpOMOI'eHHHU cyocTparta, Salmon-GAL
u X-rmokyponus. E. coli 00pasyBa KOJIOHHM OT ThMHO CHHBO JI0 BHOJICTOBO, TMOPAJIN Pa3lelBaHEe
kakTo Ha Salmon-GAL, Taka u Ha X-TJIIOKYpOHHU]L.

JloGaBsiHeTO Ha TpunTodaH MoI00psSBa MHAOIOBATA PEAKITHSI.

3a morBbpxkaaBane Ha E. coli moxe nma ce mobaBu kamka or peareHTa Ha KoBau BBpXY
ThMHATa KOJIOHHMSI OT CHHBO 10 BHOJIeTOBO. OOpa3yBaHETO Ha 4YepelIoBO-4EpBEH ILIBAT IOKa3Ba
MIOJIOKUTETTHATA PEAKIIHSL.
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n3Boamn

JlnepeHnManHuTe Cpean IO3BOJSBAT pacTeka Ha IOBeYe OT €AMH MHKPOOPTaHH3bM, HO
JaBaT BB3MOXKHOCT 32 WACHTHU(HUIMpAHE Ha OINpeJesieH BHJI MHUKPOOPIaHM3bM BH3 OCHOBA Ha
HSKaKBO OTJIMYMTEIIHO CBOMCTBO Ha HEroBata OMOXMMHUS U THITUYHO KYJATYPAIHO HPOSIBICHUE.

E. coli ce otnmuaBar oT moBeueTo Apyru KoiupOopMH 1Mo CriocoOHOCTTa UM Jia epMEHTUPAT
JaKTO3aTa M Ype3 TAXHATA XapAKTEPUCTHKA HAa PACTEX BBPXY ONPEICICHH CPEIH.

HoBo moOKOJEHME CENeKTHBHH CpEeId Ca XPOMOT€HHUTE C BKIIOYEHH B ChCTaBa UM
XpoMoreHHH u (uryoporenHu cyoctparu. Ha Ttesu cpenu E. coli ce wmaentuduumpar upes
Hammynero Ha 3-D-rmiokyponmpaza, a gpyrure konmudopmu dpe3 Hamuuuero Ha 3-D-
rajakTo3ujasa.

Kononnanaure XapakTepUCTUKU JaBaT BCE MaK caMoO IpenarojiaraeMa HIeHTH(UKaAIMs Ha
U30JMpaHnTe opranusMu. HeoOxoauMo e ma ce M3BBpIIAT NOTBBPXKIABAIIM TECTOBE 3a
OKOHYATEJIHA UICHTH(DHUKALINS.
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Abstract: Rapid detection and identification of microorganisms is extremely important in many fields of applied
and research microbiology. Chromogenic culture media are new generation media that allow rapid detection and
identification of microorganisms. This is made possible by the use of chromogenic and fluorogenic compounds included
in the culture media. Chromogenic culture media allow us to detect specific enzymatic activities characteristic of a
particular group or even a particular type of microorganism. The test microorganism contains an enzyme that
metabolizes a colorless chromogenic substrate to form a colored reaction product. The chromogenic medium contrasts
its color (or fluoresces) when the characteristic microorganism is found. The introduction of many of these media and
identification tests has led to improved accuracy and faster detection of target organisms, often reducing the need for
isolation of pure cultures. Identification of microorganisms is possible at the stage of the main culture, which leads to a
reduction of the research time and quick results. The purpose of this review is to provide some insight into how such
media work, how to facilitate the differentiation of polymicrobial cultures, and appraise their utility in routine
diagnostics, in comparison with conventional media.

Keywords: Rod-shaped bacteria, Selective culture media, Chromogenic compounds, Enzyme substrates, Rapid
identification.

BBBEJIEHUE

I'pymara Ha NPBHUKOBHIHUTE HEcopooOpa3yBamld OAaKTepUH € Hali-MHOTOUYHCICHATa U C
pa3zHooOpa3Ha Gopma OT MPBUULM C Pa3IMYHU pa3MepH, oUepTaHus U pasnoiioxenue. [lonstuero
OakTepuuM Cce€ M3MON3Ba 32 BCHUKH HECMOpoOOpa3yBallld NPBYKOBUAHM  OakTepuu —
eHTepoOaKTepun, TYOepKyJI03HU, KOpuHeOakTepuu, (Py3o0akTepun ¥ T. H. Te Morar aa mmar
pas3nuYHa TOJEMHHA, C 3a0cTpeHu (Qy3o0akTepuu), C MpaBUIHA NUIUHAPUYHA (opma u
3aKpbBIJieHn (€HTepoOaKTepuu), WU OyXaaKOBHUIHO 3anelencHu (audTepuitHu OaKTepuu), WU
OBOUJIHU (YyMHHU OaKTEepHUH) KpauIa.

[IppukoBugHUTE OakTepuu Morat Aa ObaaT ['paM-mionoxuTeHu win [ paM-oTpuIlaTeHH.

I'pam-nionoxkutenHu  Oaktepuu BKIOuBaT BUaoBe Mycobacterium, Listeria, Bacillus,
Lactobacillus u ap.

I'pam-otpuriarennaute OakTepuu BkItouBaT Enterobacteriaceae, xbaero OCBEH OCHOBHUST
npexacrasutenn  Escherichia coli ce BxmrouBar Salmonella, Proteus, Shigella, Klebsiella; p.
Pseudomonas, p. Legionella, p. Yersinia, p. Bordetella u mp.

bbp30oT0 OTKpHBaHE M MACHTU(DUIIMPAHE HA MUKPOOPTAaHU3MHUTE € M3KIIOUUTEITHO Ba)KHO B
MHOTO 00JacTH Ha MPWIOKHATA U H3CIEIOBATEIICKaTa MUKPOOMOIIOTHSA. 3aTOBa C€ H3MOJ3BAT
CEJICKTUBHHM JU(EpeHIIMaTHu CpeaId W XPOMOTEHHH H (DIIyOPOTEHHH XPAHUTEIHHU CPEIH.

16 TToknmaxbT € mpejcTaBeH Ha CTyJIEHTCKaTa HayuHa cecus Ha (uuan Pasrpan, nposenena Ha 15.05.2018r. B cexnus
,,DHOTEXHOJIOTMA W XPAaHUTEIHU TEXHOJOIMH~ C OpHIMHAJIHO 3arjaBue Ha Obarapcku es3uk: JludepennuanHo-
JIMarHOCTUYHH ¥ XPOMOTEHHH XPAHUTEIHU CPEIH 32 HAKOM NPBHUYKOBHIHH HECIIOPOOOpa3yBaly OakTepun
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JubepeHaiHuTe AUArHOCTUYHH CpPEId Ca CICHHATHH CMECH OT XPAHUTCIHH BELICCTBA,
U3M0JI3BAHU 3a OMpPEJeNITHEe HA OTICIHUTE BUOBE MUKPOOPTaHM3MHU M 32 M3CJCIBAaHE HA TEXHHUTE
coiictBa (Tankeshwar, A., 2010). Pa3zpaboTeHa e ¥ mMpoOKa ramMa OT XPOMOTECHHHU XPAaHUTEIHU
cpenu. B cbcTaBa MM ca BKIIHOUEHH XPOMOTeHHH / (JIyOpOreHHH CyOCTpaTH, KOUTO Karo IsIo, Ce
OKa3zaxa MOIICH WHCTPYMCHT, W3IMOJ3BAll CHCHU(PUYHA CH3UMHU AKTUBHOCTH Ha OIpPEACICHH
mukpoopranusmu (Manafi, M., 1996). TakuBa cpeau ca pa3pabOTeHH 3a HACOUEHO M OBP30
uaeHTUQUIMPAHE HAali-Bede Ha MMATOrCHHUTe MHUKPOOPraHu3Mu. MHUKpPOOHUTE  EH3UMHU
XHIPOJIM3UPAT XPOMOTEHHUTE CYOCTpaTH, KOUTO OCBOOOXIABAT IIBETHH Oarpuiia M 1o TO3M HaYMH
CHOTBETHHTE MHKPOOPTaHW3MH OOpa3yBaT XapaKTepPHU LBETHU KOJOHHWH, KOUTO JICCHO MOTar Ja
O0baat otkputH u qudepenuupanu (Perry, J. D., & Freydiére, A. M., 2007).

N3J10KEHUE

Xpanuteanu cpeau 3a p. Salmonella u p. Shigella

XekToeHn EnTepuk Arap

CenextuBHa cpena, nmpepiokeHa ot King u Metzger npe3 1968 r. 3a oTkprBaHe U U30JUpaHe
Ha naTtoreHHu enTepodakTepuu ot p. Salmonella u p. Shigella.

[IpuHnumn Ha nencTBue:

KosnoHunTe Ha JaKTO30-TIO3UTUBHUTE OAKTEPUH SICHO C€ Pa3jMvaBaT IO IBIT OT JAKTO30-
HETaTHBHUTE, OJ1arolapeHne Ha MPUCHCTBHETO HA J[BA HHIUKATOPA: OPOMTHMOJIOBO CHHBO M KHCEI
¢yxcun. Salmonella o6pa3ysa kononuu ¢ yepeH ueHtbp (dur. 1).

®ur. 1. Kononuu Ha Salmonella na Xexkroen Extepuk arap

Pambax arap

3a u3onupane u ompenensHe Ha BupoBere Salmonella B xpanutennu mpobu ce U3MOI3Ba
BHCOKO cenekTuBHUAT PambOax arap (Rambach, A., 1990). XpomorenHaTa cpeja mo3BoJisiBa Ja ce
pasrpaHHyaT EHTEPOOAKTEPUUTE MO I[BETa HA KOJOHUHUTE U OBP30 J1a CE€ YCTAHOBST BHJIOBETE
Salmonella. Uukybupanero npu aepobuu ycnoust € npu 37 °C. OTYUTaHETO HA PE3YJITATHTE €
cnen 24 daca. Salmonella ¢pepmentupa cennduyeH cyocTpaT - MPOMUICHTIIMKON 10 KucenuHa. pH
Ha cpejara ce MPOMEHS M MHIUKATOPBHT onBeTsBa Komonuute Ha Salmonella B uepseno [Ipyrure
xkomudopmu  (Escherichia, Klebsiella) ca omserenn cuum, Buonerosw; Proteus, Shigella -
O€31IBETHH, JIEKO XKBJITCHUKaBU (Dwur. 2).

@ur. 2. OBeTsiBaHe Ha KOJIOHUHUTE HA eHTepoOakTepunTe Ha Pambax arap
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Canmonena chromID exut arapToBa e cpena 3a celeKTHBHA W30JAMS U UICHTHPUKAIUS
na Salmonella B gosemku mpo6u (Martiny, D., Dediste, A., Anglade, C., Vlaes, L., Moens, C.,
Mohamed, S., & Vandenberg, O., 2016). Salmonella typhimurium o6pa3ysa na chromID enut arap
XapakTepHH JinjiaBu KojioHuH (Dur. 3).

N
@wur. 3. Salmonella typhimurium ua chromID enut arap

Kcnno3o-au3un ge3okcuxodnar arap (XLD arap)

Tasu celeKTHBHA cpelia ce MpernopbuBa 3a U30JUpaHe U ompeaesHe Ha Bugose Salmonella.
Te pacrat o (hopmMa Ha THITMYHYM YEPHH KOJIOHWH, B PE3YNITAT Ha 0OpasyBaHMs jKelIe3eH CyI(u
(http://www.himedialabs.ru/m031). Shigella umar 6e3uBeTHu KoaoHNH, a E. cOli — xbiatu (Dur. 4).

@ur. 4. Salmonella, Shigella u E. coli Ha kcnno30-mu3uH 1e30KCHX0IaT arap

XpanuteaHu cpeau 3a Pseudomonas aeruginosa

P. aeruginosa ca I'pam-OTpuIaTeIHH, MPBUYKOBUAHHU, OAKTEPHU, KOHTO IPOU3BEKIAT
XapaKTepHU BOJOPA3TBOPUMH MUTMeHTH. Hali-M3BECTHU ca MUONMAaHNH (CHHBO 3€JIeH), ITHOBEPINH
(>kBJITO-3€7€H, (PIyopeclieHTeH) U MMOpYyOuH (YepBeHO-Ka(sB, IPOU3BEAEH OT €1Ha MaJIKa 4yacT OT
maMoBere). P. aeruginosa yecto mpeaBapUTENHO ce HACHTU(UIMpA IO HEeroBara THIIUYHA
Mupu3Ma. MupHs3mara ce onMcBa, KaTo Ha Irpo3/€e U Mo100Ha Ha MEKCUKAHCKa 1IapeBUYHA MTUTKA.

Arap ¢ 0BYa KPpbB

P. aeruginosa ce nudepeHIupar JIecHO BbPXY arap ¢ oBua KpbB. Ciiesr KyntuBupane 48 yaca
B aepoOHa cpena npu 37 °C npopacTBaT XapaKTepHUTE KOJIOHUHU, KOUTO ca rojieMH, 6J1€10p030BH, C
opeoJ BeieacTBHe Oeta-xemonmsa. Staphylococcus aureus nma xbJITH KOJIOHUH ¢ OeTa-XeMoJn3a u
Staphylococcus epidermidis - manku, 6emau kKojaoHuH 63 Xemomu3a (Dwur. 5).

@wr. 5. Salmonella, S. aureus u S. epidermidis Ha arap ¢ oB4a KpbB

-85 -


http://www.himedialabs.ru/m031

PROCEEDINGS OF UNIVERSITY OF RUSE - 2018, volume 57, book 10.3.

Cpena na Enno
Karo makro3oorpunarenna Oakrepus P. aeruginosa Bepxy cpema Ha Enmo o6pasysa

0JIeI0PO30BH KOJIOHWH, a JIAKTO30MOJIoKuTeIHaTa E. COli mMa TMIMYHOTO YepBEHO OIBETSBAHE
(Dwr. 6).

@ur. 6. Cpena va Enno ¢ kononuu Ha P. aeruginosa (1) u E. coli (2)

HucTenH-I1aKT030-€J1eKTPOJINT nepuIUTHA cpeaa (CYSTINE-LACTOSE-

ELECTROLYTE-DEFICIENT) (CLED arap)
Coabpxka Opomtumon cuHbo. P. aeruginosa, Salmonella u nap. Oakrepum, kouTo He

(bepMeHTHparT JaKTo3ara, 00pa3yBaT CHHbO-3€JICHH KOJIOHWHU Ha oBbpxHOcTTa HAa CLED arap cien
24 dvaca npu 37° C (Tankeshwar, A., 2015). E. coli obpa3yBa xbiatu kononuu Ha CLED.
JedbunuThT Ha €IEKTPOIUTH BB3MPENATCTBA pa3BUTHETO Ha Proteus.

g - '0'

s . LU rad 2l
®ur. 7. P. aeruginosa u E. coli na CLED arap
Herpumun arap
P. aeruginosa ce mubepeHiupa jecHo u Obp30 Bbpxy uerpumua arap (Weiser, R.,
Donoghue, D., Weightman, A., & Mahenthiralingam, E., 2014). Cnen 24 yacoBo KyJITHBHpaHE TIPU
37° C OaxTepusiTa CUHTE3Upa BOJOPA3TBOPUMH NUTMEHTH. [Ipu chueTaHue Ha KBIATO3EICHUST
MUOBEP/IMH ChC CHHHS THOIMAHIH Ce MOoJTydaBa SpKUST 3€JIeH LBAT, XapakTepeH 3a P. aeruginosa.

@ur. 8. P. aeruginosa Ha meTpuMu; arap

Jle3okcuxo1aT HUTPAT arap
Yucra kynrypa Ha P. aeruginosa, kyntusupana 24 gaca npu 37° C Ha Je30KCHX0JIaT IUTpaT

arap, pacre mox ¢popmara Ha xbiaTu kojoruu (Lee, K. M., Runyon, M., Herrman, T. J., Phillips, R.,
& Hsieh, J., 2015).

@ur. 9. P. aeruginosa Ha 1e30KCHXO0JIaT UTPAT arap
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Mycobacterium tuberculosis

M. tuberculosis TpaguIMOHHO ce M30JIMpa W ONMpPEICs Ha CeJIeKTHBHATa Cpelia, M3BECTHA
KaTo cpena Ha JIboBenmaiin HMencen (Liu, P. I., McGregor, D. H., Faucher, 1., Jinks, W. L., Miller,
L. A, Green, L., and Liu, J. G., 1973). To3u opranu3bM u3uckBa 6-8 ceamuim 3a pacTex (pacTex
Ha M30JMPAHU KOJIOHUH 3a MOBeYe OT 7 JHU). 3eJCHUAT LBAT Ha cpefaTa ce AbJDKM Ha HAIMYUETO
Ha MaJIaXMTOBO 3€JIEHO, KOETO € €HH OT CEJIEKTUBHUTE arcHTH, 3a Ja Ce MPEIOTBPATH Pa3BUTHUETO
Ha [TOBEYETO JAPYTH 3aMbPCUTEIIH.

®wur. 10. M. tuberculosis

Legionella

Legionella e mpbukoBuaHa OakTepus, KOSTO XHMBEE B MOYTH BCHYKH BOJHHM HM3TOYHHIIH.
WpneanHara XpaHUTENHA Cpea 3a Hesd € ThHKUAT cI0M 6ModuiM, 00pazyBaT OT BbTpEIIHATa CTpaHa
Ha BOJIOIIPOBOJIHUTE TPBHOU. 3apa3siBAaHETO C HEs € MPU BAWIIBAaHE HA KAITYMIM Tapa 1o BpeMe Ha
JLyIL.

Legionella Selective (GVPC) Agar (Descours, G., Cassier, P., Forey, F., Ginevra, C.,
Etienne, J., Lina, G., & Jarraud, S., 2014)

Cpenara e ceneKkTUBHA Cpella C BAHKOMMIIMH 3a M30JMpaHe Ha Oakrepusra. MHkyOanusaTa e
Haii-manko 10 quu npu 34-38° C, crex koeto Legionella npopacTsa BBB BHJ Ha CHHU KOJOHHU.

@ur. 11. Legionella

Listeria monocytogenes

XpoMoOreHeH ceJIeKTHBEH arap

3a uw3onupane W audepeHnupane Ha L. monocytogenes ot XpaHUTEIHH MPOAYKTH U
CYpPOBHHHU Ce H3IMOj3Ba XpoMmoreHeH cejektuBeHn arap (Becker, B., Schuler, S., Lohneis, M.,
Sabrowski, A., Curtis, G. D., & Holzapfel, W. H., 2006). Bcuuku JiucTepun CHHTE3UpAaT eH3uMa [3-
D-rirroko3ua3a, KOWTO B3aUMOJICHCTBA C XPOMOTEHHHUS CyOCTpaT B cpelgaTa W Ce TPOsBSBA
XapaKTePHUSIT CHHBO-3€JICH IBAT Ha KojoHuute. Camo L. MONOCytOgenes oT BCHYKHU BHOBE
JUCTEpUU CHHTe3Wpa eH3zuma Qocharumminnodut-¢pocponunaza C. Ha Hero ce gbimxar
MPOCBETIICHUTE 30HU OKOJIO KOJIOHUUTE Ha TO3U BUJI.
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®wr. 12. Listeria monocytogenes

p. Rhizobium

Azordukcupammre rpyakoBu Oaktepun ot p. Rhizobium skusest B cumbuosa ¢ 6060BuTE
pactenus. OOpa3yBar rpyJKH 0 KOPEHOBAaTa UM CHUCTEMa, B KOUTO M3BBPIIBAT (UKCALUATA HA
azora. Te3u OakTepuu ce pazBuBat 100pe U ce WACHTU(UIMPAT Ha!

JIpo:kaeB MaHHTO0JIOB arap ¢ kKouro 4depseno (Graham, P. H., 1969). Ha Tasu cpena
Rhizobium o6pa3yBaT xapakTepHu pO30BU KOJIOHHH.

@ur. 13. p. Rhizobium

N3BOIUN

B MukpoOuosnoruuHaTta MmpakTHKa ca Ha DPa3MOJIOKEHUE IIMPOKa rama JudepeHIHaTIHO-
JUAarHOCTHYHU cpenu. HampaBeHUAT npersen 1aBa U3BECTHA MIPEACTABA 33 JOKAa3aHOTO IPEAUMCTBO
Ha XPOMOTE€HHUTE XPAHUTEIIHU CPEAH Mpe]l KOHBEHIIMOHATIHUTE, 3aIl0TO OCUTYpsBAT M0-0bp30, Mo-
JIECHO M MO-HAJEXKIHO Tu(epeHlupaHe U UIeHTU(UIUpPaHe Ha OTAETHUTE MUKPOOHU BHUJIOBE OIIIE
Ha eTan MOJIMMUKPOOHU KYATYpH.
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