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ERI-SSS-CT(R)-01

COMPLEXES OF 2-ACETYL-1,3-INDANDIONES!

Martin Kostov, Student - Chemical technologies
Department of Chemistry and Chemical Technologies,
University of Ruse “Angel Kanchev”, Branch Razgrad
E-mail: martinkostov717@abv.bg

Maria lvanova, Student - Biotechnology
Department of Biotechnology and Food Technologies,
University of Ruse “Angel Kanchev”, Branch Razgrad

Chief Assistant Iliana Nikolova, PhD

Department of Chemistry and Chemical Technologies,
University of Ruse “Angel Kanchev”, Branch Razgrad
E-mail: inikolova@uni-ruse.bg

Abstract: 2- acetyl-1,3-indanedione and its derivatives, are group of compounds with wide applications. It is
proven that, when 2AIDs are included in complex compounds, their biological activity is increased. There is data about
obtained complex compounds with metals of secondary groups of the periodic table like Cu?*, Zn?*, Pb?*, Cd?*, Fe**
and Fe®". There are obtained and chelate complexes with elements of the lanthanide group  (La®*, Pr3*, Nd**, Sm**,
Eu* and Gd®*). There is data for mixed-ligand complexes of 2-acetyl-1,3-indanedione and its derivatives.

Keywords: 2-acetyl-1,3-indandiones, complexes, metal, ligand.
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! JToknaasT e IpeacTaBeH Ha CTYJEHTCKATa Hay4dHa cecusl Ha PyceHcku yHusepeuTeT dunuan - Pasrpan Ha
10.05.2019r. B cexkuus XMMUYHHA TEXHOJIOTHU C OPUTHHAIHOTO 3arjaBHe Ha aHTJHICKH €3HK.
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FRI-SSS-CT(R)-02

COMPLEXES OF CINNAMOYL DERIVATIVES OF
2-ACETYL-1,3-INDANEDIONES?

Maria Jordanova, Genadi Yankov, Tsanko Tsankov, Students
Department of Chemistry and Chemical Technologies,
University of Ruse “Angel Kanchev”, Branch Razgrad

Chief Assistant Iliana Nikolova, PhD

Department of Chemistry and Chemical Technologies,
University of Ruse “Angel Kanchev”, Branch Razgrad
E-mail: inikolova@uni-ruse.bg

Abstract: The widespread use of 2-acetyl-1,3-indanedione and its derivatives leads to continued studies in this
direction and deeper knowledge of their action. 2-Cinnamoyl-1,3-indanediones contain [-dicarbonyl fragment which
makes them suitable for complexation with a metal ion, thus making it possible for their practical application. A
number of complex compounds of cinnamoyl derivatives with Cu?*, Ni?* and Co?* have been obtained and studied. The
obtained coordination compounds were proved by NMR, elemental analysis, thin layer chromatography and IR
spectroscopy.

Keywords: cinnamoyl derivatives, coordination compound, metal ions

BBBEJEHHUE

2-Anerun-1,3-uHAaHINOHBT € cUHTe3upaH mpe3 1894r. Upe3 MHOroOpoitHU M3cieaBaHus €
YCTaHOBEHO, Y€ HETOBUTE MPOU3BOJHU MPUTEKABAT LIMPOK CHEKTHP HA (U3UOJIOTMYHU JEUCTBHUSA:
aHTUOAKTepUAIHU, WHCEKTHLMIHHM, AaHTUNAPA3UTHH, OpPOHXOpa3IIMpsBAIY, AHAITCTUYHH,
POJIEHTHUIIIHN, aHTUKOATYJIAaHTHH, (PYHTMCTaTUYHH, PETYJIMPAILM pacTeXa Ha PaCTEHUATA.

[TocpencTBoM CHEKTPOCKOIICKHA METOAM 3a CTPYKTYPHO H3CIEABAHE JETAMIIHO € OIpe/ieeHa
CTpyKTypata Ha 2-ameTwi-1,3-WHAaHIMOHAa W HETOBHUTE MPOW3BOJHU. BB3 OCHOBa Ha TOBa €
YCTaHOBEHAa BB3MOXKHOCT 3a peaJu3UpaHe Ha HIKOJIKO TaBTOMEpPHU (GOPMH, KakTO U
YCTaHOBSIBAHETO Ha TaBTOMEPHO paBHOBecue (¢pur.1).

[TonoOHo Ha 2-anetni-1,3-uHaaHIMOHA, IMHAMOWIHUTE TPOU3BOIHH MOTAT /1a ChIECTBYBAT
B €/JHa OT Bb3MOKHUTE €HOJIHHU POpMHU

/O H\ o
_—H
- I o .
— L x4 (I
\ — H \— _
o) \é \\O
R R R

CK30LIUMKJINYHA €CHOJIHA (bOpMa TpI/IKeTO(I)OpMa CHAOIIMKIINYHA CHOJIHA (I)OpMa

R =-H, -F, -ClI, -CHgs, -CN, -OCHpgs, -N(CHa):

@ur. 1 Kero-eHoHa TaBTOMEPHS

2

JloknagbT € mpelcTaBeH Ha CTyAEHTCKaTa HaydHa cecusi Ha PyceHcku yHuBepcuter ¢unman - Pasrpan Ha
10.05.2019r. B cekunss X¥UMHAYHHA TEXHOJOTHH C OPUTHHAIHO 3ariaBue Ha Obirapcku e3uk: Komrmiekcw Ha 2-ameTu-
1,3-uHgaHIMOHNUTE
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N3J10)KEHUE

B nmreparypata mMa JaHHM 3a TOJy4daBaHE W W3CJICBaHE HA METAIHU KOMIUICKCH Ha 2-
uHaMomI-1,3-uHIaHAMoHa U HETOBUTE Mpou3BoaHu ¢ npexonuu meranu - Cu(ll), Cd(I1), Co(ll),
Zn(11), Ni(Il) (Ahmedova A., Marinova P., Ciattini S., Stoyanov N., Springborg M., Mitewa M.,
2009; Ahmedova A., Marinova P., Pavlovic G., Guncheva M., Stoyanov N., Mitewa M., 2012).

2-1luramounrn-1,3-uHAAHAMOHUTE CHIABPKAT P-AUKapOOHMIIEH (PparMeHT, KOWTO TH TpaBH
MOJIXO/ISIIN 32 KOMIUIEKCOOOpazyBaHe ¢ METaJeH HOH, KaTo 10 TO3W HAYMH Ch3/]aBa Bb3MOXKHOCT 32
TAXHOTO TPAKTHYECKO MpHIOXKEHHE. MMa HSIKOIKO CIeKTpoOTOMETPHYHN H3CICIBaHUS Ha
KOMIUIEKCH Ha HSKOM 2-allWJIHU TMPOU3BOJAHM Ha 1,3-MHIAHIMOHA, Bb3 OCHOBA Ha KOUTO HSKOU OT
TAX ca MpemiokeHn kato ekcrpaxupam arent 3a Fe(lll) won (Tikhvinskaya T.l1., Egert V.E.,
Semenova G.P., Yankovskaya D.Ya, 1979; Zaharova-Kalavska D., Perjessy A., Zelensky I., 1970).

Cuntesupano ¢ cbeauHenneTo 2-(1-xuapokcu-3-(4-diyopodenn)-apuauaeH)-2H-nnan-
1,3-110H U CTpyKTyparTa My € J0Ka3zaHa upe3 u3nonsBane Ha Y- u IMP-cieKTpocKONCKH METOIH.
IMonyuenn ca kommiekcd Ha mocodenoro BemiectBo ¢ Cu(ll), Zn(ll) u Cd(ll). M3omupan e
MoHoKpuctan Ha komiuiekca Ha Cd(Il), moaxomsmn 3a aHaau3 W CTPYKTypara My € JoKa3aHa ¢
MOMOIIITAa HA METOJ]a Ha peHTreHoBara audpaxnus. Pesynrature oT NMpoBeIEHUTE aHAIM3U COYAT,
4e JTUTaHAbT Ce € KOOPAMHUPaT OMIECHTAaTHO, KaTO UMa KOOPIAMHUPAHH JIBE MOJIEKYJIH Pa3TBOPUTEI
(DMSO) x»M MeTamuus 1HeHTHp. 110 To3u HauMH ce peanusupa okraeapuuna reometpus va Cd(I1)
(ur. 2).

W3BbpiieHn ca CHHTETUYHH TPOIEIYPH, CBBP3aHU C TOJTY4YaBaHETO Ha celeM Ha Opou 2-
3aMECTCHH 1,3-UHIaHINOHN, 2 HMCHHO:

1) 2-[1-xuapokcu-3-peHnnapuinieH |-uaaan-1,3-1uoH;

2) 2-[1-xunpokcu-3-(4-payopodenun)-apunnaeH |-uHnau-1,3-11oH;

3) 2-[1-xuapokcu-3-(4-xa0podeHrn)-apuinaeH |-uaaan-1,3- 11oH;

4) 2-[1-xunpoxkcu-3-(4-metmindenun)-apuiinaeH |-uHIaH-1,3- 11oH;

5) 2-[1-xunpokcu-3-(4-tmanodeHu)-apuiuieH |-uHaan-1,3- 1noH;

6) 2-[1-xunpokcu-3-(4-meTokcudeHnN)-apuiTHIeH [-uH1aH-1,3- THOH;

7) 2-[1-xunpokcu-3-(4-numeTuiaMuHO(DEH I )-ap T IeH |-uHIaH-1,3- 11oH.

W3onupanu ca B YUCT BUJ KOMIUIEKCHH ChEJIMHEHMS Ha BellecTBaTa OT 3) 70 7) ¢ MOHM Ha
npexoxuute metanu - Cu(ll), Zn(ll), Cd(11), Co(ll) u Ni(ll). [Tony4yenuTe He3apeIeHN KOMIUICKCH
ca W3CJCIBaHU C €JeMEeHTeH aHaiu3 U MY-CHeKTpockomus, a mapaMarHUTHUTE KOMILUICKCH Ha
Cu(ll) mombnHUTENHO ca aHamu3upaHu u ¢ MeTona Ha EITP. YcraHoBeHO e, 4e CTpykTypara Ha
MOCJICIHUTE € Ha YABDKEH TETpaeabp, a 3a Te3M KOMIUIEKCH, B KOMTO MMa HaJM4Me Ha BOJIHU
MOJICKYJIM € TIPEANOJOKEeHa OKTaeqpuYHa TEeOMETpHs Ha MeTanHus 1eHTbp (Ahmedova A.,
Marinova P., Pavlovic G., Guncheva M., Stoyanov N., Mitewa M., 2012).

-10 -
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.’:"-:-. %\1" ""-'.:»4 %8 ""-‘.:.4

@ur. 2. Kpucranna crpykrypa Ha CdL2.2DMSO ¢ u30panu IbJDKMHU Ha BPB3KH U bIH — A; OO0
W3IIIe[] Ha TMOJIMMEpHATa BepHura, oOpa3yBaHa MeEXIy KOMIUIEKCHHUTE MOJEKYJIH (3a sICHOTa
BOJIOPOJIHUTE BPB3KHU He ca AajeHu) — B; OO0 usriieq Ha enemeHTapHaTa Kpucranorpadceka KieTka
na komruiekca Ha Cd(I1) ¢ 2-(1-xuapoxcu-3-(4-hayopodennn)-apuuaen)-2H-unnan-1,3-quon — C.

[Ipun B3ammMopeicTBHETO HAa 4- WM S-HUTPONPOW3BOJHM Ha 2-ameTwi-1,3-uHTaHIuOHA C
XETEPOAPUITHU aJIIEXHM/IU Ca TOY4YeHU ChOTBETHUTE JIMTaHIu 1o peakiusta (¢dur. 3)( Marinov M.,
Nikolova I., Marinova P., Stoyanov N., Penchev P., Ivanov K., 2015)

o o
| 4<OH H\_ [ on ]
— + Het —> — + H0
v el Y

X=H, Y=NOg;
X=NOgz, Y=H
@ur. 3. [TonyyaBaHe Ha 4- U S-HUTPONIPOU3BOAHHU Ha 2-aneTHi-1,3-UHIaHANOHNUTE

3a4-u 5-HI/ITpOHpOI/I3BO)IHI/ITe CC pCABUIKAA CHIIECCTBYBAHCTO HA ABC XCIIATU3UPAHU

eHoJHU Gopmu - A u B (¢ur. 4)
O----H

O H Het
®ur. 4. Xenmarusupanu eHoJHU hopmu Ha 4- (A) u S-HuTpornpousBogHuTe (B)

Oo6pasyBaneTo Ha camuTe KomiuiekcHu cweauuenust ¢ Cu(ll) (Simeonova S., Nikolova .,

Stoyanov N., Marinov M., 2015; Nikolova I., Marinov M., Marinova P., Dimitrov A., StoyanovN.,
2016) moske a crane 1o aBa HauuHa (¢wur. 5)
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/CU H,0 —>

®dur.5 KommutekcoobpasyBane 4- u 5-aurponpounsBoauu 2-anetui-1,3-ungananonute ¢ Cu(ll)
IMo cobumst HaumH mpotuua B3ammoneicTBuero U ¢ (CH3COO)2Ni.4H.O (Marinova P.,
Nikolova 1., Marinov M., Tsoneva S., Dimitrov A., Stoyanov N., 2017) u (CH3COO)2C0.4H20
(Nikolova 1., Marinov M., Dimitrov A., Marinova P., Stoyanov N., 2016) B cpema ot
TeTpaxuapodypas. LIBeThT Ha MOJYyYCHUTE CHEAMHEHHS Bapupa OT TBMHO YepBEH JI0 KadsB, a B
HSIKOU CJIy4ad Y YepPEH M 3HAUMTEITHO CE pa3jndaBa OT TO3W Ha M3XOJIHHUTE BEIICCTBA.
Bb3 ocHOBa Ha TOJYYCHHTE EKCIIEPUMEHTAJIHH JaHHU IMpelrojaraeMara CTpyKTypa Ha
MOJIy9CHUTE KOMIUIEKCHH CheIMHEHUS MOXKeE 1a ObJie npenCTaBeHa o cieauust HauuH (¢ur. 6):

Het o) N2
\:> \\ : NO, \_> \\C©
o,r\ Cu"O O"\CUkO
NO,

e HoN
o S
/ \NoH, / o 2
i f 0 :<_\
2N \>3 T \Het NO, \\O N Het
Hel o e NO,
— ) o, \E i
0 : C o
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@ur. 6. Ctpykrypuu hopmynu Ha komiuiekcHure cheaunenus ¢ Cu(ll), Co(ll) u Ni(ll)
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ITonyueHuTe KOOpAMHALMOHHU CBEIUHEHHUs ca JoKa3aHu upe3 SIMP, enementen anamus,
TCX u UY- cnekrpockonus. Enementaust ananu3 3a Cu(ll) xommiekcu mokasBa ChOTHOIICHHE
M:L=1:2. KommuiekcbT ¢ wmonosiapen. Ilpu Co(ll) u Ni(ll) enemeHTHUAT aHanM3 MOKa3Ba
Hannuueto Ha H20 monekynu B koopauHupanero. OcBeH ToBa pa3nukara B T.T. HA KOMIUIEKCHUTE
ChEAMHEHUS] W JMTaHAWTEe € royisMa. 3a Jjuranaure B wuHTepBana 120-150°C, a 3a
KOOPJMHAILIMOHHUTE CheInHeHus T4 € >360°C.

JloOMBBT Ha HOBONOJYYEHHUTE KOMIUIEKCHU CheJMHEHUS Bapupa B rpanunute 40-60%.

n3BOIHN

OT M3I0XKEHOTO 10 TYK MOXKE Jla C€ 3aKJI4M, Ye NMPU IUHAMOWIHUTE INPOM3BOJIHHU Ha 2-
anetwi-1,3-uHIaHIMOHUTE UMa BB3MOXKHOCT 32 KOMIUIEKCOOOpaszyBaHe, KaTO CTpPyKTypaTa Ha
MOJIyYEHHUTE Chb€AMHEHUS € OT XeJIaTeH THIL.

4- M 5-HUTPOIMHAMOWJIHUTE TMPOU3BOJIHM Ha 2-aneTwi-1,3-MHIaHAMOHHUTE CHIIO MOTaT Ja
00pa3yBaT KOOPJMHALMOHHU ChEAUHEHUS.
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Synthesis and study of spinel ceramic pigments in the system Cu0.ZnO.Al2Os3:The aim of paper the synthesis
of new spinel ceramic pigments. The blend preparedwas ground in a ball mill and subjected to heat treatment. Spinel
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, spinel

BBBEJIEHUE

Kepamuunure NMUrMEHTH ca HEOPraHWYHH, OLBETEHU (DUHO-IUCIIEPCHH MPAXOBE, KOUTO
no0aBeHM KbM JajieHa cpella M MpUIaBaT ChbOTBETEH IIBAT M NMPOMEHST HAKOM HEWHHU CBOMCTBA.
OnBersiBaHETO Ha MWIMEHTa BB3HUKBA OyarojapeHue Ha W30UPATETHOTO TMOTJbIIAHE OT
KpUCTaJHATa My pEIETKa, Ha CBETIMHHU BBJIHU C ONpe/ieNieHa IbJDKMHA Ha BblHATA. B pesynrar
Ha TOBa MUTMEHTHUTE C€ OLBETSABAT B LIBST, KOWTO JOIBJIBA MOTBJIHATUA. B murmMeHTHTe Haii-uecto
HOCUTENIM Ha IBeTa ca Xxpomodopure. ToBa ca aroMM M aTOMHU TPYHNUPOBKH, KOHUTO HMMAaT
CIIOCOOHOCTTA J1a MpHUAABaT €IWH WIM JAPYr LUBAT Ha BEIIECTBaTa B YMHTO ChCTaB C€ HaMUpAT.
(Eppler R., 1987)

Enana ot Hali-cbBBpIIEHHUTE ce sBsABa Kiacudukauusara Ha TyMaHOB Bb3 OCHOBa Ha
KpUCTaJlHaTa CTPyKTypa Ha ocHoBHata (aza. ChriIacHO Ta3u KilacHu(HKAIUS THUTMEHTUTE ca
UIMUHENIHU, TPaHATOBU, LIUPKOHOBH, BHUJIEMUTOBH, MYJIUTOBU U Jip. OCBEH TOBa U3IOJI3BAHETO HA
TO3HM KJIACU(PHUKAIIMOHEH MPU3HAK € OTKPWIJIO IIUPOKU BH3MOXKHOCTH 3a LIEJIEHACOYEH CHUHTE3 Ha
MUTMEHTHU C Pa3JInYHU 1IBETOBE.

[TurmMenTHTE CHC CTPYKTypaTa Ha IIMUHENW ca €AHU OT Hai-CTapuTe YIoTpeOsBaHU B
KepaMu4HaTa TpakTthka. ChIIeCTBYBAaT JBa BUJA IIMHHEIM - ¢ HOpMasiHa (TIpaBa) U oOBpHaTa
cTpyktypa. llImuHenuTe OT MBPBHUS TUI MMAT CTPYKTypaTa Ha mpupomnus mmuHen MgO.Al203
wi MgAl204, O6mtata gopmyna e AB204. Tyk A e 1ByBaneHTeH KaTHOH, Hamp. Mg?*, Zn?*, Co?*,

3 JloknagbT € mpelcTaBeH Ha CTyAEHTCKaTa HaydHa cecusi Ha PyceHcku yHuBepcuter ¢unman - Pasrpan Ha
10.05.2019r. B cexmmsa XUMHYHHE TEXHOJIOTHH C OPUTHWHAIIHO 3ariiaBue Ha Obiarapcku e3uk: CHHTE3 W M3CIieBaHE Ha
nImuHeTHA murMenTr B cuctemara Cu0.Zn0.AlLO3
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Ni2*, Fe?*, Mn?*, Ca®* u np. Ot cBos cTpana B e TpuBaneHTeH KaTnoH - Haii-uecto AIPY, Cré*, Fe®*,
V¥, Mo u ap. lllnunenuTe KpUCTaNTU3UpaT B KyOWYHATA CUHTOHMS BHB BHJ HA OKTaeAPH WA
poMOo0eKaeIpH, KaTO KUCIOPOJAHUTE aTOMU ca OJIM3KO /10 Hal-TUIbTHATa KyOMYHA OMaKOBKA.

CuHUTE TMTMEHTH OT INMWHENIEH TUI ca TJIaBHO C ydacThe Ha KoOanr. Haii-ctapusit
m3BecteH cuH murMeHT € CoO.Al203. 3a na ce momydaT pa3nuyHM HIOAHCH Ha CHHBOTO, B
MarHe3ueBus U MUHKOBUsA aryMuHaT MgO u ZnO nocrenenHo ce 3amectBar ¢ CoO. CuHbo-3e1eHU
NUTMEHTH ce moiydaBaT Ha ocHOoBa Zn0O.Cr20s3, B KOoWTO IUHKOBHSA OKcHJ ce 3amecTBa ¢ CoO.
Koraro B HukenoBus mmuHen NiO.Cr203, Cr203 ce 3amectBa ¢ Al203, ce moiy4aBat ThMHO3EICHU
nurmeHTH. B cucremara CoO-Cr203-Al203 ce momyyaBaT 3e7€HH, CHHbO-3€JICHH U CHHA TUTMEHTH.

[Ipe3 mocinenHWTe TOAMHU HW3CICIOBATENH OT Pa3IHUYHU CTpaHH pabOTIAT IO CHHTE3a,
OXapaKTePU3NPAHETO W CBOMCTBATA HA PA3lIMYHHM BHUJIOBE IIMHHEIHU KEPaAMUYHU MUTMEHTH Ha
ocHoBata Ha CoAl204, TIONy4YeHH KaKTO OT TPATUIIMOHHHM CYPOBWHH, TaKa W C M3IOJI3BAHETO HA
pasmuunu otnaabiu.( Merikhi J.& C. Feldmann, 2000), (Zayat M. & D. Levy, 2000)=

N3J10KEHUE

CypoBWHH H MeTO/] HA CHHTE3

3a mojy4aBaHETO Ha INNHMHEIHU KepamMuyHu nurMeHtH B cucremara CuO.ZnO.Al203 ca
YTOYHCHU CIICIHUTE ChCTaBU Ha cuHTeaupanu murmeHTH - X.CuO.(1-x).ZnO.Al20s3, kbaeto x =
0.05,0.1,0.3,0.5,0.7.

[Tpu cunTe3a ce u3non3sa munepanu3atop H3BOs 3a HamansiBaHe TeMIiepaTtypaTa Ha CHHTE3a
U YCKOpsIBaHE MpOIIeCHTe Ha 00pa3yBaHe Ha HOBara (a3a. MarepuaiuTe U3MOoJI3BaHU 33 CHHTE3a Ca
CuO, Zn0O, AI(OH)3 u H3BOs.

KonnuectBata or marepuanure no peuenrtarta 3a 100Q. mmuxra ce NpeTeriasT Ha BE3HU C
touHoct g0 0,1 @., ciem KOeTo ce cMecBaT W XOMOTECHU3UpaT B IUIAHETapHA MEJHUIA
PULVERIZETE — 6 na ¢upmara “FRITCH” Ha cyxo.

N3nmuaneTo ce mpoBene B jJaboparopHa mydenHa rmeny ¢hC ckopocT Ha Harpsisane - 300-
400°C\yac mpu atmocdepa Bb3IyX B MOKPHTH MOPLEIAHOBH TUIIIH C M30TEPMHYHA 3apHIKKA TPH
KpaiiHaTa Temrieparypa ot 2 4aca. [lurmenture Osxa m3neuenn npu 900°C, 1000°C, 1100°C u
1200°C. TexHonmorn4yHaTa CXxeMa 3a CHHTE3 Ha MUTMEHTHUTE € Mpe/icTaBeHa Ha ¢ur. 1.

®ur.1 TexHomornyHara cxema 3a CUHTE3 Ha IIMTMEHTHUTE
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MN3CJEIBAHE HA CUHTE3UPAHUTE IIUTMEHTHU

Pentrenog)a3zoB aHa/IM3 HA NMOJYYeHUTe KePAMHYHN MUTMEHTH.

PentrenodazoBusT aHanu3 e mpsKk MeToi 3a uiueHTH(dukauus Ha Qasure. B ocHoBara Ha
MeToza JeXH AU(paKIusTa Ha PEeHTTeHoBHTE Tb4ud. OCHOBHA 3a1ada IMPHU PEHTIeHO(}a30BHSA
aHanmu3 € WACHTU(UIMpaHEe HA pa3IuyHH (Da3u MOOTIACIHO WIM B TEXHH CMECH Ha OCHOBaTa Ha
nudpakIMOHHATa KapTUHA, JaBaHa OT M3CJICABAHUS 0Opasell.

OcHoBeH wMerox Ha (a3oBus aHATU3 € MPAXOBUAT, KOWTO € TMONYyYMI IIUPOKO
pa3mpoCcTpaHEeHHE IOpagd CBOSTA MPOCTOTA M YHHBEPCAIHOCT. PEHTreHOCTpyKTypHHTE
M3CJICIBAHUS Ca M3BBPILCHU Ha MpaxoB peHTreHoB mudpaktomersp Philips PW1050 mpu Cu Ko
M3TBYBAHE B BIVIOBHS HHTEPBAT OT 2 10 90°.

PenTreHorpamu Ha CHHTE3WPAHNUTE KEPAMUYHU MIUTMEHTH Ca PEACTaBEeH! Ha Qur.2.

u ¢ur. 3.

®
6400 — .
= 1100°C
™ 3600 -
Z
&
L 1600
g
0
g ° 1000°C
Ki 3600 = <>
z "
2 0 A |
8 1600 — | O
E ; X
Ll

T T T T
10 20 30 40

20, degrees
®ur.2 PeHTreHorpaMu Ha CHHTE3HpaHH IIMTUHEIHU MMTMEHTH B CUCTEMaTa

0,1Cu0.0,9Zn0.Al203 npu pa3inuvHu TEMIEPaTypH:

e raanut /ZnAl204/; O - Zno.9Cuo.10; X - CuO
Ot mpencraBeHWTE peHTreHOrpamMu Ha (ur. 2 ce BWXKIA, Y€ OCHOBHATa (ha3a IIMUHENA
raanut ZnAl20se cuntesupan ome npu 1000°C, kato ce HabmomasaT u pedaekcu Ha ZnO.CuO u
Ha MeneH okcuJl. C moBHIlIaBaHe TeMmIeparypaTa Ha TepMooOpaboTKa ce 3abelsa3Ba TEHIEHIIUs 3a
yBeJIMYaBaHE MHTEH3UTETa Ha MMKOBETE HA OCHOBHATA (pa3a TaaHUT 3a CMETKA Ha HAMaJIIBAHETO Ha

WHTEH3UTETA Ha JpyTUTe ABE (a3u.

Pentrenorpamute Ha ¢ur. 3 moka3BaT, 4e ¢ yBeJwuaBaHe KoHIeHTpamusta Ha CuO ce
3a0ens3Ba yBeNMUaBaHE WHTCH3WTETa Ha JMHUHATE Ha OCHOBHAaTa ¢a3za raanut. M30Opana e

onTHMaJHa Temrneparypa 3a cuates - 1100°C.
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@ur.3 PeHTreHorpamu Ha CHHTE3UpAHH IITTHHEIHU MUrMeHTH B cuctemara XCuO.(1-
X)Zn0.Al203 x=0,1; 0,3; 0,5 npu 1100°C u 1100°C:

e raauut /ZnAl204/, O - Zno9Cuo.10; X - CuO

EnexTpoHeH napaMarHuTeH pe30HAHC HA NMOJYYeHUTE KePAMHUYHHM MUTMEHTH.

EIIP cnextpute ca cHetu Ha criekrpomersp BRUKER EMX PREMIUM X, o6opynBan cbe
CUCTEMa, M03BOJISIBAIllA BapUpaHe Ha TeMIlepaTypara Ha usMmepsaHe B uHrepBana 120-450K. EITP
cinektbpbT Ha murmMent 0.3Cu0.0,7Zn0.Al203 (1100°C) Gemie perucTpupan B TeMIIEpPaTypHHUS
untepBai 100+295K (Dwur.4).

dP/dB, a.u.

mzon A
A
N~
| AN
) /—3_/‘*
A
-100 gx=2/313
=13
Axx=13.7 mT L P e :
—— t/i?_ls
1
-200 +

T=120K

X3
T=295K
T=400K X7

250I IZGOI I27OI I280I I290I I300I I31OI I320I I330I I340I I350I I360I I37OI 380
B, mT

@ur.4 EIIP cnextsp Ha 0.3Cu00.7ZnOAI203 (1100°C) npu Temmeparypu Ha perucTpaIus
120K, 295K u 400K. YepBeHuTe TMHUU MPEACTABAT YCUIICHH JIMHUUTE OT CBPbX(pUHATA CTPYKTypa
B YCIIOpE/IHATA YacT Ha CIIEKThHpa.

Habro1aBaHusaT CIEKTBD € ChCTaBEH OT YCIOPEAHa M MEPNEHAMKYJIIpHA YacT, Karo
ce HaONIoIaBaT YETUPU JIMHUU OT
CBpbX(DMHA CTPYKTypa, JOKaTo B MEPINEHAMKYJSpPHATA YaCT Ha CIEKThpa HE CE YyCTaHOBSBA
paspelnaBaHe Ha JUHUK OT CBPBX(PUHO B3auMoeicTBre Taka ONUCAHUAT CIIEKTBD € XapaKTepeH 3a
m3omupanu CU?* HoOHM, HAMHpAIM Ce B AKCHAIHO yIb/UKEHA OKTAeJpUYHA CUMeTpus. UeTHpHTe
JMHWHM, YKa3Ballld HaJW4YHMe Ha CBPBX(pUHA CTPYKTypa, MPOM3NIHM3AT OT B3aMMOJACHCTBUETO Ha
enexkTponHus cruH (S='%) Ha Cu?* ¢ sapenus cnua Ha uzotonute SCu?* u °Cu?* (1=3/2).

On@>gix.y). B ycnopenHara kOMIOHEHTa Ha CIEKThpa
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[Tpu Temnepatypa Ha peructpupane 120K B yciopenanara 4yacT Ha CIEKThpa C€ YCTAHOBSBAT
YeTHPH SICHO Pa3IMYMMH JIMHUM Ha CBPbX(PHHO B3ammojeictBue (oTOems3anm ¢ 1, 2, 3 u 4),
ornucBanm ce cwe cnennure EINP napamerpu - gn=2.33, u Au=13.0 mT (®ur.1). YcnopenHo ¢ Te3u
nuHUH, o0ade, Ce YCTaHOBSABAT M JIOMBJIHHUTEIIHU, MMO-CITA00MHTECH3UBHU JHHUK (OTOCNIA3aHH ChC
CHUMBOJ *).

[Ipn moBumaBaHe TemmepaTypata Ha u3MepBane a0 450K ce HabmronaBa m3MecTBaHE Ha
KBapTeTa OT JIMHUU Ha CBPBX(UHO B3aumoseiicTeue (oréenssanu ¢ 1, 2', 3' u 4') keM mo-cummo
MarHuTHO TOJIe, KaTO U3BBPIICHATa cuMyJiamus nokassa cienuure EINP mapamerpu: gu=2.313, u
An=13.7 mT.

CnextspbT nmpu 295K e mpexozeH m B Hero ce HaOJOJaBaT €IHOBPEMEHHO JIMHUU OT
cBpbxdunute cTpykrypu npu 120 u 450K.

B uenus remnepaTypeH UHTEpBal Ha IPOBEXk/IaHE HA aHANIM3a B MIEPIICHIUKYIISIpHATA YacT Ha
CHEeKThbpa ce HaOIIoAaBaT JBE SICHO pasrpaHUYMMHU JIMHUHM, NPOMEHSIIM MO3UIMUTE CH U
WHTEH3UTETa CU C TIPOMSHA Ha TEMIIEpPTypaTa Ha U3MEPBAHe.

MosxeM [a 3aKii4MM, Y€ PETUCTPUPAHETO HA IMOBEYE OT €IMH KBapTeT OT JIMHMM Ha
CBPBX(UHO B3aMMOJCICTBHE B YCIOpEIHATa YacT Ha CHEKTbpa M HAIWYUETO HA JIBE JIMHUU B
NEepIEHIUKYIIpHATA 4YacT yKa3BaT ChbUIECTBYBaHETO Ha mnosede oT eauH EIIP curnan. Tesu
curnami npousnusat or Cu?* HoHM, XapakTepu3Hpally Ce C Pa3IMuks B KOOPAMHALMOHHOTO CH
OOKpBKEHHE. Y CIOPEIHUTE YaCTH HA TEXHUTE CIEKTPU Ca YaCTUYHO MPUIIOKPUTH, a MpOMsSHATa B
WHTEH3UTETa Ha JIMHUUTE OT MEepIeHIUKYyJsipHaTa o0jacT, MpH BapupaHe Ha TeMIepaTypara Ha
perucTpanysi, yka3zsa pa3IiuHu TeMIepaTypHH 3aBUCUMOCTH 3a HabmogaBanute EITP curnanu.

H3mepBaHe Ha uBeTa
[[BeThT € enuH OT Hail-Ba)KHUTE IOKA3aTeIH 3a KA4eCTBOTO Ha mUrMeHTuTe. OIBETECHHUTE
BEIIECTBA MOTIBLIAT U Mpeodpa3yBaT CBETIMHHM JIBYM C ONpE/ACieHa JbDKMHA HA BBJIHATA BBHB
BHJMIMAaTa 4acT Ha CIIEKThPa, KOCTO Ce AbDKK Ha aTOMHHs UM cTpoek. Upes cucremara CIELab ce
OTIpeJIeNIAT [IBETOBE HE caMO Ha KepaMHYHHU MUTMEHTH, HO M Ha JPyTd MaTepHajH, KOeTO MoKa3Ba
9e Ta3u CHCTEMa € YHUBEPCaIHA U IMa IUPOKO TPUIIOKEHHUE.
B cucremara CIELab nBeroBuTe KoOpIuHATH ca CHOTBETHO :
- L* - apkoct, L*=0 - wepen upsit, L*=100 - Gsu1 uBsT
- a* - 3eneH uBAT ( - ) / 4epBeH UBSAT (+ )
- b* - cun uBsT (- ) / &bt UBAT (+)
L{BeToBoTO IpocTpancTBo Ha cuctema CIELab e mpencraseno Ha ¢ur.5.

White
L=100

Yellow +b
90° PN

.\mm
g 0 3
Green 7 - - 7 Red i
-a* -60 B R = 60 ax - N
. - : m .

Chroma

-60
Blue
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Black
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®ur.5 IlBeroBa nuarpama Ha cuctema CIELab
L[BeThT Ha MUTMEHTUTE € ONpEJeNieH ¢ THHTOMEThp Ha ¢upmara Lovibont Tintometer RT
100 Colour o criektpanen HauwH. B Tabi. 1 ca npeacTaBeHn pe3yaTaTUTE OT H3MEPBAHUATA.

Il
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Tabmuua 1 Pezyntarure oT u3MepBaHHsITa Ha BeTOBUTE KoopauHatu npu 1100°C

PIGMENT L* a* b*
0,1Cu0.0,9Zn0.Al20s - 900°C 82,90 -3,92 13,84
0,1Cu0.0,9Zn0.Al,Os- 1000°C | 68,28 -5,42 10,98
0,1Cu0.0,9Zn0.Al.0s- 1100°C | 57,68 -5,27 6,55
0,3Cu0.0,7Zn0.Al20s - 900°C 73,97 -9,95 12,98
0,3Cu0.0,7Zn0.Al20s- 1000°C | 64,62 -4,60 10,64
0,3Cu0.0,7Zn0.Al0s- 1100°C | 42,28 -3,53 3,75
0,5Cu0.0,5Zn0.Al20s - 900°C 60,06 -2,16 9,94
0,5Cu0.0,5Zn0.Al.0s- 1000°C | 58,23 -4,03 11,54
0,5Cu0.0,5Zn0.Al0s- 1100°C | 39,84 -4,47 7,98

O NpeACTaBCHUTC IOaHHW C€ BMXKXIA, Y€ HIBCTA HA CHUHTC3UPAHUTC IUIMCHTHU € CHB. C
yBeJIM4YaBaHE Ha TeMIlepaTypara Ha M3NHM4YaHe ce HallrojaBa HamaisBaHe Ha cBemiorara L*. C
yBenuuaBaHe KoHueHTpamusara Ha CuO ce 3abens3Ba HaMassIBaHE CTOWHOCTUTE HA apamerpure L*
u b*, a a* mppBOHAYAIHO pacTe U cjel TOBA HaMaJlsiBa.

n3BOIHN

CuHTe3MpaHu ca CMHM KepaMHYHH MUTMEHTH HAa OCHOBATa INMHHEIHW ¢ ydactuero Ha Cu
KaTo XpOMO(OpEH eNEeMEHT M0 MeTOoAa Ha TBbpA0o(a3HO CUYaHe. YCTAHOBEHH Ca ONTHUMAJHUTE
napaMeTpu Ha mporeca Ha cuHTe3. Hail- noOpu pesyntaTd ca NOJYyYEeHH NPU MUTMEHTHUTE
CUHTE3UpaHU Npu TeMreparypa Ha nznuuase 1100°C. CuHTe3npaHuTe NUTMEHTH €a MOAXOASIIHN U
MOTarT yCIEeUIHO Jia ce MpUJlarat B IJla3ypH 3a 0OJMIIOBBbYHH TUIOUYKH U CAaHUTapHA KepaMUKa.

Buaaropapnoct: HacTosmoTo n3cnenBane e mpoBeAeHo ¢ puHaHcoBaTa nomou Ha jgor. KII-
06-H27/14 ot 2018 r. Ha ®oHA HAYYHU U3CIIEIBAHMS, 32 KOETO aBTOPUTE W3Ka3BaT OJ1aroJapHoCT.
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APPLICATION OF ERBIUM (111) FOR DIFFERENT TYPES OF GLASS*
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Abstract: Erbium is a rare earth element of the lanthanide group. As a metal, it is characterized by metallic
luster, malleability and durability. Erbium is used for metallurgical purposes.For instance added to vanadium, erbium
lowers the hardness and improves the workability. Erbium can be further processed in various forms: in blocks, pieces,
wires, foils, plates, rods, disks and dust. Er,O3 in combination with yttrium and iron are used as control additives in
nuclear reactors. Another sphere of use for Er,Os is for making special fluorescent glass that absorbs infrared rays. It
is used as a glass colorant as well.

Keywords: glass, optical properties, trancmitance, absorbtion

BBBEJIEHUE

EpOusT e peaxozeMeH eleMEHT OT rpylara Ha JIAaHTAaHOWJIUTE ChC CPEOPUCTOOST IIBAT
(¢ur.1). IopennusT My Homep e 68 u aromnara maca 167,26. Temnepatypata My Ha TOIIEHE €
1529 °C, a na xunene 2868 °C. Mma 16 uzorona. Otkpur, ¢ npe3 1843 rogmna. CpaBHHUTEIHO
cTa0WIIeH Ha BB3JYyX, MEK U HE C€ OKUCIsIBA JiecHO. B chenuHenusta cu mposiBssa +3, +2 u +1
CTEIEH Ha OKUCJIEHUE, KaTo Hail-XapakTeHara e +3.

Er** ce u3nomnssa 3a mogoOpsABaHe CBOMCTBATA HA CTHKIA C Pa3HdeH CHCTAB, XapaKTepHU3Kpa
ce C JIyMMHECLEHLHUs, I0J00psiBa XapaKTepPUCTHKUTE Ha Ja3epu C PA3JIUYHO IPHIOKEHHE.
WznomsBa ce u B MmenunuHarta. [Ipuiara ce mpu NpOW3BOJICTBOTO HA IMIMPOKOJEHTOBU ONTHYHU
ycunBaTtenu. [lopaau CcBOWCTBOTO My Jla ce M3TErIsl € MHOIO HOAXOJANl 3a ymnoTpeda B
HaHOTEXHOJOTHHTE Mo (popmaTta Ha BiakHa. [logxoasmny e 3a moiyyaBaHe Ha KOOOPIWHAIIMOHHU
ChEMHEHUS.

OKCUBT, XJIOPUABT U CYAPUIBT My ca C po30B IBAT (pur.2).

A

®wur. 1 Pegko3eMHH €IEMEHTH OT JIAHTAHHUIHATA TPyTia

4 JloKMambsT € TIpEACTaBEH Ha CTYIEHTCKaTa HaydyHa cecusi Ha PyceHCKM yHuBepcuteT (uiman - Pasrpan Ha
10.05.2019r. B cexkuust XMMHYHN TEXHOJIOTHU C OPUTHHAIHO 3arjiaBue Ha Obirapcku esuk: Ilpuinoxenue Ha EpOuit
(1) mpu pasmuyHM BUANBE CTHKIIO
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@uwr. 2 a) Er — metan; 6) Er203

N3J10XEHUE

CneKTPOCKOIICKH M3CJIeIBAHUS HA OUCMYTOBH CHJIMKATHH CTHKJIA ¢ 100aBeHH HEOAUM
U epOnii

bucMyToBM cUIIMKaTHM CTBKIA ¢bC cbeTaB 60 MoiaHM % cunukat u 40MonHU % OUCMYTOB
OKcHJ ¢ Jo0aBKa Ha HeoauM u epouii chorBeTHO 0.1, 0.3, 0.5 1 1 % ca wuscneasanu ¢ UV-Vis
cnektpodoTomersp. CThKIIATa ce pa3TONSBAT U U3MEPBAHETO MO OTHOIIEHUE Ha MPOITYCKINBOCTTA
ce M3MOJI3Ba 32 aHaJM3MpaHe Ha abcopOIMATAa M IIMPHUHATA HA ONTUYHUTE CIEKTpH. HeoaumbT
MpoMeHs1 OMCMYTOBOTO CHJIMKATHO CTHKJIO 1O THMHO BHOJETOB LBST, a epOuAT 00e3lBeTsBa
CTBKIJIOTO TIPH HUCKA KOHIIeHTpanus. [Ipy moBHIeHHe KOJIHM4ecTBOTO Ha Er®* 1eTshT Ha CTHKIOTO
ce mpeBpbIla B CBEeTI0po30B (¢ur. 3). [IponyckauBocTTa 1 abcopOmmATa Ha CTHKIOTO C€ TIPOMEHS
C MOpMsIHA HA KOJIMYECTBOTO HA ChOTBETHaTa noOaBka (¢wur. 4). YcranoseHo e, ue npu 520 u 560
NM ce mosABSBAT MMKOBE MIPH CTHKJIATa ¢ I00aBKa Ha HeoauM, a nipu 480, 525 u 650 nm — 3a Te3u Ha
epouii (Dutchaneephet J., Limpichaipanit A., Ngamjarurojana A., 2019).
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Biausinne Ha epOueBM HOHU BbPXY MATHUTOONITHYHH CBOWCTBA B TEJIyPUTHH CTHKJIA

U3crensaHo e BOMSAHUETO Ha epOuesute Honu Er’* BHPXy MarHMTOONTHYHUTE CBOMCTBA Ha
TEJIYPUTHU CTHKJIA. MarHUTOONTUYHUTE CBOMCTBA Ca M3CJEABAaHU Bb3 OCHOBA Ha M3MEPBaHUS Ha
edpekra Ha Dapaneil U MarHUTHAaTa YyBCTBUTEIHOCT, KAKTO M ONTHYHUTE CBOWCTBA Ha CTHKJIATA,
T.. BbB BUIUMUS Juana3oH. llpu wu3cieqBaHeTO ca M3MOJA3BAHM YKUCTU MATPULM OT CTBKIIO,
CHUHTE3UPAaHU C MOMOILITa HAa Pa3IMYHU MOAM(DUKATOPU M CTHKIA, JOMBIHUTEIHO JIETUPAHU C
epouenu itfomnm Er’'. llenta Ha nerumpane ¢ HOHM HA MAapaMarHWTHHSA eJeMEHT OT Ipylara Ha
JAHTAaHUJUTE € Ja C€ ONUTa Ja IOJy4Yd I0-BUCOKM CTOMHOCT HAa KOHCTaHTara Ha Bepae B
n3zcneaBanure Martepuand. [lomydenure pesynTaTH IIOKa3BaT IapaMarHUTHUS XapakTep Ha
MarHMTHHUS pell B M3clelBaHuTe CThKIa. CTHKIO, JETHPaHo ¢ TapaMarHuTu doru Er®*, Boau m1o
yBeJIMYaBaHE Ha MarHUTHAaTa MM YYyBCTBUTEIHOCT, KOETO TMpeArojara Bb3MOXKHOCTTA 3a
HaOIOZIeHWe Ha TMO0-700pM MAarHUTOONTHYHM CBOMcTBa. MarHMTOONTUYHUTE CBOMCTBa Ha
TEJypUTOBUTE CTHKJIA C€ OIpenensT Ha Oa3aTa Ha u3MepBaHus Ha edekra Ha Dapaneit u
M3UUCIISIBAHE HAa KOHCTAaHTaTa Ha Bepne 3a pa3invuHM IBIDKMHU Ha BBJIHATA HA MOJISPU3UPAHA
cBeiiMHA. [lomydeHuTe pe3yaTaTu NOTBbPKAAaBAT MOI0OPSIBAHETO HA MArHUTOONITUYHUTE CBOWCTBA
Ha M3CIEABAHUTE CTHKJIA MOJ BIMUSHUETO HA JerupaHu ¢ epOuil ionu (dwur. 5). [lomyuenure
ONTHUYHHU TapaMeTpU ca WHTEPECHU OT IJIe/IHa TOYKA Ha MPOEKTHPAHETO HAa ONTHKOEIEKTPOHHU
cucteMu. PesyntaTure OT NpeNaBaTEJIHUTE TECTOBE II0KAa3BaT BUCOKAa IPOIYCKIMBOCT Ha
W3CIIeIBAaHUTE TenypuTtoBu cThKia (dur. 6). Ha 0Ga3a momydeHute pes3ynaratd moraT aa ObaaT
pa3paboTeHH HOBM MaTepHaly OT TEIYPUTHH CTHKJIA 3a ONTHUKOEIEKTPOHHU ycTpoiictBa (Pach-
Zawada K., Golis E., Pawlik P., Kotynia K., Miedzinski R., Filipecki J., 2019).
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®ur. 5 MaruuTHHU cBOMCTBA Ha 2 BUJA TEIypoOBOTO CThKIO O3 Er®* u na nerupaunoro ¢ Er¥*
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Edexr Ha TonsimHHA 00pa0oTKa BBPXY TEJIYPUTHO CTBKJIO ¢ 100aBeH epOuil

[MpousBeneHo e epOMEBO-TEIYPUTHO CTHKIO ChC ChCTaB B mporeHTd (75-X) TeO2-20ZnO-
5Na20-XEr203 xpaero (0<x<2,5). Ontuunure My cBoiicTBa ca onpezenenu upe3 UV-Vis cnekrpu B
muanazona 200-800 nm. Ot momydyeHuTe pe3yiaTaTH ce€ BWXKAA, Y€ LIMPUHATA Ha MBHUIATa Ce
yBEIMYaBa C yBeIHMUeHUE chAbpxkanueTo Ha Er20s. Ot onpezeneHuTe TOIIIMHHU XapaKTEPUCTHKH

Ha CTBKJIOTO € YCTAHOBEHO, Y€ TO MOXe Ja Obae u3terssHo kato BiaakHa (EIkhoshkhany N., Abbas
R., Khamis N. M., 2019).

PajnanoHHu 3alIUTHU CBOHCTBA HA O0CHIMAHHOTO CTBKJIO MOKPUTO C LiepHeB OKCHU/
U epoueB OKCH/

OO6cuananbT € MPUPOJHO, BYJIKaHUYHO cTHhKIO. OOpa3yBa ce mpu OBP30TO OXJIaxIaHE
Ha yaBaTa. Cpela ce mpeIMMHO B YepEeH IBST, HO HE ca W3KIIOYCHN U OPAH)KEB, YEPBEH, CUB U CHH
1BAT. OOCHIMAHHO CTBHKIIO € JIETHpaHo ¢ pa3nuuHo kosumdecTBo (0.5%, 1%, 3% u 5%) uepues
okcu (CeO2) u epoueB okcup (Er203) u e nzcnenan ¢ HPGe gerektop. OT mosydeHUTE pe3ynTaTu
ce BWXKaa, ye nmokputure ¢ Er203 cThkiia ca ¢ mo-7o0pu 3alIUTHU paJualiMOHHU CBOMCTBAa OT
oOcuananHute cTbkia ¢ gobaBka or CeO2. IlormpliaHeTo ce yBennyaBa C YBEJIMYEHHE Ha
KOJIMYECTBOTO Ha I0OaBeHUTE OKcuau [4].

ONTHYHO W CHEKTPOCKOINCKO H3CJeABAHEe HA JIETHPAHH CTBKJIAa Ha KaJlUHeBHsA
OopoTesIypuT ¢ epOuii

CunTe3upanu ca cThkiIa cbc cbcTaB - 10CaF2-(29.9-0.4x)Ca0-(60-0.6x) B203-xTeO2-
0,1Er.03 (x=10, 16, 22, 30 u 50 monau %) ¥ ca WU3CIEABAHA TEXHHUTE ONTHYHH U CIICKTPOCKOIICKU
cBoiicTBa. OmpeienieHu ca peHTreHoBaTa 1u(pakiys, IUIbTHOCTTA, TEMIIepaTypaTa Ha BCTHKIIIBaHE
(Tg), Ttemmeparypa Ha kpuctamuzamus (Tx), pedpakimoHEH WHAECKC, JIYMHUHECIICHIIHS,
paauanroHeH JKUBOT W onTudHa abcopOuust. MonapHuar obem (VM) u TepMudHaTa cTaOMIIHOCT
(Tx-TQ) cwimo ca w3uncienu (¢ur. 7 B). Pesynrarute (dur. 7) mokassaT, Ue yBeIHYaBaHE
cbabpkanneTo Ha TeO2 B cbeTaBa Ha CTHKIOTO BOJM JI0 YBEIMUYaBaHe Ha IUIBTHOCTTA (ur. 7 A),
Koe(ulMeHTa Ha TpedyylBaHe M eJeKTpoHHaTa mnossgpuzyemoct (pur. 7 B). Eneprusita Ha
ontuyHata JuHus (ur. 7 E) mHamansasa ot 3,37 1o 2,71 eV 3a creknara ¢ 10 u 50 monuu % TeOs.
Cnektpute Ha KoeuIMeHTa Ha onTUYHO norbiiane (¢ur. 7 I' u JI) moka3saT XxapakTepHUTE JICHTH
Ha Er®*. IHTeH3UBHOCTTA HA TyMMHECIEHIUATA U PAJMAIIMOHHUAT *kuBOT (pur 7 XK) na 1530 nm
MOKa3BaT yBeIuM4aBaHE Ha chabpxkaHuero Ha TeOz. JlymmHecuentHara emucus npu 1530 nm
HamassiBa C MOBUINABAHETO Ha Temneparypara. CTOHHOCTHTE Ha JKU3HEHUs LIMKBJ MOKa3BaT JieKa
TEHJICHIIMs KbM HaMaJsiBaHE C MoBHIaBaHe Ha Temmneparypata oT 300 mo 420 K 3a Bcuuku npodu
(Gomes J. F., Lima A. M. O., Sandrini M., Barbosa M. J., 2017).
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A TlneTHOCT KaTO QyHKIMS Ha chabpkanuero Ha TeO2 Ha cTekio Er: CaBTex; b - Tg, Tx
u tepmuuHa crabunHoct (Tx-Tg) na Er: CaBTex crpkio kato GyHKIUS OT ChIBbPKAHHUETO Ha
TeOz2; B - Koedunuent na npedynsane (Mamad depeH, JsB0) U eJIeKTPOHHA NOJSPU3YEeMOCT (CKaa
CUHBO, JAcHO) cupsamo TeO2 cpabpxanuero Ha crbkio Er: CaBTex; I' - Cnektpu Ha onTHYHUSA
KOe(UIIMEHT Ha MOTJbLIaHe Ha cTaliHaTa Temmeparypa B UV-BHIUMOTO UM B HMH(pPaYepBEHOTO
apuenue Ha Er: CaBTex; /| - CrnekTpu Ha ONTHYHHS KOE(QHUIMEHT Ha MOTTbLIaHe B OJM3KaTa
uHdpauepBena obnact Ha Er: CaBTex (X=10, 22, 50); E - Eneprust Ha onTH4HaTa JEHTA KaTo
¢dbyuknus ot cpabpxkanueto Ha TeO2 Ha Er: ctekino CaBTex; XK - Jlymunucnenus Ha Er: CaBTex
CTBKJIO MpHU BB30YkJaHe 10 975 nm (BbTpelIHATAa YacT MOKa3Ba IUIONITA HA eMUCUOHHUTE JICHTU
mpu ~ 1530 nm kaTo GpyHKIHA Ha ChabpKaHueTo Ha TeO?).

n3Boau

Er(l1l) nerupan kbM OMCMYTOBHM CHJIMKATHU CTBKJA NMPOMEHS IBETHT IO CBETIIOPO30BO U
noBMIIaBa abcopOUMsATa M NPOMYyCKIMBOCTTa MM. Jl00aBeH KbM TEIypUTHH CTBKJIAa MOA0OpsBa
MarHOTOONITUYHUTE CBOWCTBA U YBEIMYaBa MPOMYCKIMBOCTTA. MIMa crmocoOHOCT a Ob/ie U3TETIIIH
noJ popmara Ha BJIaKHa U U3MOJI3BaH KaTO HAHOMATepHall.

OOcuaMaHHOTO CTBKJIO TOKPUTO C €pOMEeB OKCHJI HMMa CHOCOOHOCTTa Ja MOTTbLIa
pazuanusTa.

[Ipu kanmmeB GopoTenypuT, jJerupaH ¢ epOuii, ce HabnronaBa yBenuueHue Ha IR mHgexc
[opajiyd YyBeJIMYaBaHE Ha IUTBTHOCTTa W €JEKTpPOHHaTa moJyisipu3auus. VHTeH3uBHOCTTa Ha
JYMUHUCLEHIMATA W MNPOABIDKUTEIHOCTTAa Ha kuBota mnpu 1530 nm ce yBenuyaBaT
yBEIMYaBaHETO Ha chAbpkaHueTo Ha TeO2. MHTeH3uTeTsT Ha nuHUUTE npu 1530 nm HamansBa c
yBEJIMYaBaHE Ha TEMIIEpaTypara.

Or HanpaBeHara cripaBka ce Bmwxk/a, ue Er(l1l) mma orpoMHO 3Ha4YeHHe Py NOTyYaBaHETO HA
CTBKJIA C PA3JINYCH CHhCTaB M MOI00PsIBA CBOICTBATA HA OJIYYCHUTE CTHKIIA.
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Abstract: Different processes and phenomena are constantly occuring throught the atmosphere. Powerful
methods can be developed to predict those processes for a given period of time. The following work's purpose is to
research different methods of measuring termodynamic quantities and measure the atmospheric temperature and
pressure in a given time. We have aggregated and statistically processed the measurements of temperature and
pressure, calculating the average monthly values.

Keywords: atmospheric temperature, atmospheric pressure, weather station.

INTRODUCTION

The physical state of the atmosphere or the weather is defined by different the continuous
processes and occurring phenomena - rain, snow, snowstorms or thunderstorms, warming or
cooling. At a given moment in a given place, weather can be described by two thermodynamic
quantities - temperature and pressure. The two quantities can be measured by an electronic weather
station, which, aside from measuring data, also analyzes it and forms a forecast of the weather for
the next day. Information about the current values of the atmospheric temperature and pressure,
gathered and processed, can be utilized in different areas of social life.

DESCRIPTION AND RESULTS

Atmospheric Temperature

An object's temperature is a quantity describing the internal heat or energy (Maksimov, M.
,2000). Atmospheric temperature is a physical quantity of the atmosphere, which can be measured
directly.

Atmospheric Pressure

According to international standards, pressure is defined as the ratio of force to the area of
the surface on which it is exerted. p = F/S : where p is pressure, F is force and S is the area (Fuller,
H., Fuller, M. Fuller, G. , 1988). Atmospheric pressure is the pressure that the atmosphere exerts on
the earth. The wide range of pressure - from absolute vaccuum to ultra-high pressure - has
contributed to the development of various different methods of measurement.
All the measurements in this paper were made with a professional weather station - WH 1080. The
station was mounted in the region of Razgrad (202 m. above sea level).The device displays various
data on the screen and so it eases everyday analysis. The change of temperature during different
periods of the day in the region we have studied is given on Fig. 1(a) and 1(b).

5 JIOKIambT € IpeICTaBEH Ha CTyNEHTCKaTa HAaydHAa cecMs Ha PyceHCKH yHUBepcuTeT (uuman - Pasrpam Ha
10.05.2019r. B cekuus XWUMHYHH TEXHOJOIMH C OPHWIMHAIHO 3arjlaBUe Ha OBJTapCcKu e3uk: M3mepBaHe Ha
TEPMOTHHAMUYHHUTE BETHIMHH
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— Outside Temp (°C)

Fig. 1(a) Change of temperature (01.05 - 31.05.2018)

The change of pressure during different periods of the day in the region we have studied is
given on Fig. 2(a) and 2(b).

— Qutside Temp (°C)

Fig. 1(b) Change of temperature (01.02 - 28.02.2019)
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— Pressure (hPa)

Fig. 2(a) Change of pressure (01.05 - 31.05.2018)

— Pressure (hPa)

Fig. 2(b) Change of pressure (01.02 — 28.02.20192.)

CONCLUSIONS

We have aggregated and statistically processed the measurements of temperature and
pressure, calculating the average monthly values. The results are given in photos 1 and 2.

From the given photos, we can clearly see the average, minimum and maximum temperatures
for the given months, as well as the days at which the minimum and maximum values were
achieved. We can also see when the atmospheric pressure was maximal and what its maximum and
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minimum values were. The results obtained present an interest to the weather conditions in the
given region.

T cathe® . e

Averages and Extremes for mau 2018
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Mean (1 minute) 19,4 °C | Highest 1021,2 hPa day 28
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i o
Mean Maximum 27200 Wind
Minimum 5,8 °C day 13
Maximum 31,2 °C day 05 Highest gust 29,5 km/h day 28
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Lowest Maximum 19,8 °C day 10 wind Run 2605,4 km
Air frosts ]
Gale days 0
Rainfall Snow '
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Wettest day 9,0 mm  day 09 Days with snow lying o
High rain rate 64,8 mm/hr day 12
Rain days 8 Solar
Dry days 23
SOESY. Total hours of sunshine 0,0
Figures for the current month do not include today [ Copy To Clipboard ] [ Close J

Photol. Avg. Monthly values (01. 05. 2018 - 31. 05. 2018)

Averages and Extremes for selected period
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‘ == |
Mean (1 minute) 4,2 oC ‘ Highest 1040,9 hPa 24.2.2019 .
Mean (min+max) 4,9 °C | Lowest 1003,9 hPa 22.2.2019 . |
Mean Minimum =1.0/°C
= = =
Mean Maximum 107 °C Wind :
Minimum -8,8 °C 25.2.2019 r. |
Maximum 229106 4.2.2019 r. Highest gust 36,7 km/h 22.2.2019r.
Highest Minimum 5,0 °C 3.2.2019r. ‘ Average speed 3,5 km/h
1 - 0,
Lowest Maximum 3 S A Ta 23.2.2019r. ‘ wind Run 2368,1 km
Air frosts 17
Gale days ]
Rainfall ‘ Snow
Total for period 14,4 mm ‘ ‘ Days with snow falling o
[ . <
Wettest day 4,8 mm  12.2.2019r. Days with snow lying 0
High rain rate 4,8 mm/hr 22.2.2019 r.
Rain days 8 Solar ‘
Dry days 20 ) ‘
2 s ‘ Total hours of sunshine 0,0
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|
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Photo 2. Avg. Monthly values (01.02.2019 - 28.02.2019)
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Abstract: The waste of the food industry is rich in biologically active substances. By introducing this type of
waste in the production of new food products, so-called "functional foods™ can be created. The aim of this work was to
produce muffins with different amounts of grape pomace (4% and 8%) and to determine their sensory characteristics. It
is noted that muffins with grape pomace can "compete" with the traditional ones, and by some parameters they
overcome them.
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Abstract: We studied whether the bifidobacterium of human origin meets some of the criteria for the selection
of probiotic strains from the functional, safety and technological aspects. Bifidobacterium breve IM 386a was isolated
from both, from the mother’s milk and from the feces of her brest-fed baby. Due to the obvious robust nature and being
of human origin Bif. breve IM 386a was tested in-vitro for the resistance to gastric and intestinal fluids, for the
antibiotic susceptibility (gentamicin, rifampicin, penicillin and erythromycin) and for the antimicrobial activity. IM386a
revealed very good survival in simulated GIT conditions and was susceptible to all antibiotics used, and as such could
be a promising health-promoting candidate to be used in probiotic products.

Keywords: Bifidobacterium breve, Gastrointestinal tract, Antibiotics, Antimicrobial activity, Probiotic.

INTRODUCTION

Probiotics are living microorganisms that have beneficial effects on the health of the host if
they are administered in adequate amounts (WHO/FAQO, 2001). A sufficient concentration of
probiotics in the gut (106 to 109 CFU/mI) supports their healthy impact on diabetes, obesity,
gastrointestinal disorders and other health problems. Bifidobacteria are anaerobic Gram-positive
bacteria that were first isolated from feces of a breast-fed infant by Tissier in 1899. They are
common inhabitants of the gastro-intestinal tract (GIT) of mammals and are known as probiotic
organisms due to potentially health beneficial effects to individuals. For example, bifidobacteria
utilize prebiotics, e.g. lactulose, which promotes their growth and enhance the production of lactic
and acetic acid by bifidobacteria. In such a way they regulate the acidity of GIT which is important
for the maintenance of intestinal microbiotic equilibrium at the expense of inhibiting the growth of
potential pathogenic bacteria (Turroni, F., van Sinderen, D., & Ventura M., 2011). Results of many
studies report that if probiotics do not survive the passage through the GIT they cannot positively
influence the immune system nor balance the gut microbiota. Besides being of human origin and to
persist in GIT, important criteria for probiotic bacteria selection is their antibiotic susceptibility and
antimicrobial efficacy (Saarela, M., Mogensen, G., Fonde'n, R., Mitto J., & Mattila-Sandholm, T.,
2000). Bifidobacteria are subject of research because they are often included as living components
in functional foods. Our study describes acid and bile tolerance, antibiotic susceptibility and
antimicrobial activity of human strain of Bifidobacterium 1M 386a.

Functional Aspects of Probiotics includes survival, adherence, colonisation, antimicrobial
production, immune stimulation, antigenotoxic activity and prevention of pathogens. After
probiotics are orally administered, they must exert acid and bile stability. Their adhesiveness to the
mucous membrane in GIT is crucial for their colonization. Probiotics also have an antimicrobial
activity directed against pathogenic bacteria by the formation of inhibitory substances, such as
bacteriocins, hydrogen peroxide and organic acids (Saarela, M., Mogensen, G., Fonde'n, R., Mitt6

7 Jlok/1aJbT € IpeCTaBeH Ha CTYICHTCKATa HaydHa cecksl Ha PyceHcku yHuBepeuTeT dunuan - Pasrpan Ha
10.05.2019r. B cekuust BHOTEXHOIOTHH U XPAHUTEIIHN TEXHOJIOTHH ¢ OPUTHHAIHOTO CH 3arjlaBUe Ha aHIIMHACKH €3HK.
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J., & Mattila-Sandholm, T., 2000). The survival of putative probiotic bacteria can be tested in-vitro
by simulated digestive tract conditions. Besides low pH and bile, the survival and functionality of
bifidobacteria in GIT may be affected by other intestinal factors such as digestive enzymes pepsin
and pancreatin. Real human gastric and pancreatic juices, or simulated ones, containing pepsin and
pancreatin, showed similar effects on the survival of bifidobacteria in in-vitro conditions. It seems
that most species, including Bif. breve, have the natural ability to survive pancreatin and pepsin-
containing environments (Turroni, F., van Sinderen, D., & Ventura M., 2011).

Safety Aspects of Probiotics include their nonpathogenicity, nontoxicity and absence of
transferable antibiotic resistance genes. Antibiotic resistance may be intrinsic or acquired. Intrinsic
resistance is a naturally occurring trait and may be considered as a species characteristic, whereas
acquired resistance derives either from genetic mutations or acquisition of foreign DNA from other
bacteria. Most bifidobacteria are intrinsically resistant to nalidixic acid, neomycin, polymyxin B,
kanamycin, gentamycin, streptomycin and metronidazole (Saarela, M., Mogensen, G., Fonde'n, R.,
Maitto J., & Mattila-Sandholm, T., 2000).

Technological Aspects of Probiotics include their good growth in milk, sensory properties,
stability, phage resistance, and viability in processes. The technological aspect promotes the use of
probiotics in a wide range of products, and their inclusion in food without loosing activity. The
survival of processing conditions (temperature) and storage is crucial. Probiotics in dried form are
more stable during storage. Bifidobacteria are used in many probiotic dairy products, including
milk, cheese, frozen yogurt and ice cream. The survival of bifidobacteria in fermented dairy
products depends on a variety of factors, such as the bacterial strain that is used, fermentation
conditions, storage temperature and preservation methods. The growth of bifidobacteria in milk is
often slower or limited compared to lactic acid bacteria used in fermented dairy products, and this is
partly due to low proteolytic activity. The addition of growth-promoting factors as a source of
nitrogen should increase the growth and viability of bifidobacteria (Saarela, M., Mogensen, G.,
Fonde'n, R., Mitt6 J., & Mattila-Sandholm, T., 2000).

EXPOSITION

Survival in Simulated Conditions of GIT

Survival in artificial gastric and intestinal fluid was performed as described by Fernandez,
M.F., Boris, S., & Barbes, C., (2003). Briefly, 18-h pure culture of Bif. breve IM 386a was 10-fold
serially diluted and 1 ml of appropriate dilutions (10, 10 and 107") was transferred to Petri dishes
and overlayed with MRS agar+cysteine (0.3g/l L-cysteine-HCI). After anaerobic incubation (48 h,
37 °C), colonies were counted and expressed as CFU/mL.

Ten ml of gastric juice (GJ; pH=3; composition: 125 mM NaCl, 7 mM KCI, 45 mM
NaHCO3, pepsin 3 g/l) was inoculated with 1% of 18-h of pure culture IM 386a. Ringer solution
(20 ml inoculated with 1 % of IM 386a) served as control (C). Inoculated GJ and C were incubated
for 3 h at 37 °C. Aliquots (1 ml) were taken for the viability enumeration at 180 min. After, the
survival of IM 386a was further tested in intestinal juice (1J). Remaining GJ (9 ml) with IM 386a
was centrifuged, washed with Ringer solution, and resuspended with 9 ml of 1J (0.3% bile salts (pH
8.0), 0.1% pancreatin). Aliquots (1 ml) for the viability enumeration were taken at 0 min
(immediately after IJ addition) and after 180 min of incubation at 37 °C. The survival of IM 386a in
simulated GIT conditions after 6-h incubation in GJ/1J was expressed as CFU/mI after the colonies
were counted on Petri dishes after anaerobic incubation at 37 °C.

The strains of bacteria were exposed to gastric and intestinal juice and sampled after 0 and
180 minutes. In order to compare the results, we also included a control - a physiological solution
with a sample of the tested culture. After incubation we counted the colonies and calculated the
number of bacteria (N):

xc

. N =
where: o (n, +0,1#*n,) *R
N — number of bacteria in the sample
> C —sum of all colonies on countable dishes
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nl — number of plates at the first dilution of the sample

n2 — number of plates at the second dilution of the sample

R — the first dilution of the sample by which colonies are counted

Antimicrobial Activity

Antimicrobial activity of IM 386a was determined with agar spot method (Canzek Majhenig,
A., Mohar Lorbeg, P., & Rogelj, I., 2007). Briefly, 3 uL of 18-h IM 386a culture was spotted on
MRS+cysteine and on M17 agars, respectively, and anaerobically incubated ON at 37 °C.
Afterwards, plates were overlaid with 4 mL of soft agar (7.5 g/l) seeded (c. 10° cfu/ml) with
Lactobacillus sakei NCDO 27147 indicator strain. Overlaid plates were further incubated at 30 °C.
The size of halos was measured after 24-48 h incubation.

Sensitivity to Antibiotics

Susceptibility testing was based on the agar diffusion test using discs (erythromycin E-15 pg,
penicillin P-10 pg, rifampin RA-5 ug) or E-test (erythromycin, gentamycin) method. One hundred
microliters of IM386a cell suspension of approximately 106 - 10" CFU/ml, prepared from ON MRS
broth culture using McFarland scale 1, were spread on the surface of agar plates (90% Iso-sensitest
agar, 10% MRS agar, supplemented with cysteine). Agar plates were allowed to dry for 15 min
before discs, impregnated with specific concentrations of antimicrobial agents, or E-test were
applied. Diameter (disc test) or MIC (Etest) free of bacteria was recorded after 48 h incubation at 37
°C in anaerobic conditions, using inhibition zone interpretation diameters for bifidobacteria
published by Masco, L., Van Horde, K., De Brandt, E., Swings, J., Huys, G., (2006) or MIC
interpretation records for bifidobacteria published by EFSA (2018).

RESULTS AND DISCUTION
Table 1 shows that the number of IM 386a from 1.62 x 108 CFU / mL after sampling at a
time 0 declined to 6.8 x 10° CFU / mL after 3 hours exposure to gastric juice. From the results we
can conclude that exposure to acid intestinal juice for this strain was stressful and their number was
consequently reduced. Nevertheless, the number of survived bacteria was still relatively high after 3
hours.
Table 1: Bifidobacterium Breve IM 386 - survival in gastric juice

DILUTION Gastricjui_ce t=0h Gastricjuipe t=3h Control (colonies)
(colonies) (colonies)

10 / NN /

107 / NN /

10 / 68 90

10° NN NN NN

10 162 / /

10”7 16 / /

N [CFU/mL] 1,62 x 108 6,8 x 10° 9,0 x 10°

*NN countless (either less then 10 CFU or more than 300 CFU)

The number of bacteria from 1.62 x 108 CFU / mL after sampling at a time of 0 min
decreased to 6.8 x 105 CFU / mL after 3 hours exposure to gastric juice. Nevertheless, their number
was still relatively high after 3 hours. From the results we can conclude that exposure to acid
intestinal juice for bacteria was a stressfull and their number was consequently reduced.

Table 2 shows the survival of IM 386a in intestinal juice. The results showed that before
bacterial exposure to the intestinal juice, their number at time 0 was 6.27 x 10-6 CFU/mL and after
3 hours exposure to intestinal juice did not change significantly. Their number after 3 hours was 7.0
x 10-6 CFU/mL. From the results we can see that gastric juice affects the decrease in the number of
Bif. breve IM 3864, but cells that survived in the gastric juice were also resistant to intestinal juice.
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Table 2: Survival of Bif. breve IM 386 in intestinal juice

DILUTION Intestinal ju_ice, t=0h | Intestinal ju_ice t=3h Control (colonies)
(colonies) (colonies)
107 NN NN /
103 NN NN NN
10* 59 67 NN
10° 10 10 NN
N [CFU/mL] 6,27 x 10° 7,0 x 106 /

NN countless (either less then 10 CFU or more than 300 CFU)

Antimicrobial Activity

The size of the inhibition zone was measured from the edge of the bacteria colony to the edge
of the inhibition zone. Inhibition zone was observed on M17 and MRS media. The indicator
bacteria was Lb. sakei. The occurrence of the inhibition zone around the tested bacteria means that
the test bacteria inhibited the growth of indicator bacteria by producing antimicrobial compounds. If
the edge of the zone is blurred, the bacteria produces acids, and in the case of the sharp edge
bacteria produces bacteriocins. Bacteriocins are proteins that are stable in a wide range of pH and
are also thermostable. They are produced by some strains of bacteria of the genus Bifidobacterium.
They are called bifidocins and are an effective agent against pathogenic bacteria and good
preservatives in foods (Likaa et al., 2018). Table 3 shows that around Bifidobacterium breve IM
386a were not visible inhibition zones on any of the mediums. This does not mean that IM 386a
does not produce antimicrobial substances, but that by selecting the medium we may influence.
Therefor, the formation of antimicrobial substances and the size of the zone around the bacteria
depends on the choice of the medium as well.

Table 3: Size of inhibition zones around the tested bacteria on the MRS and M17 medium

Bacteria
Bif.breve IM 386

MRS (mm)
No zone

M17(mm)
No zone

Sensitivity to Antibiotics

E-test

Table 4 shows the sensitivity of IM 386a on antibiotics (erythromycin and gentamicin). The
MIC limit values for the Bif. breve are shown in the interpretation tables. MICs for the two
antibiotics are : 1 mg/ L (or pg / mL) for erythromycin and 64 mg / L (or pg / mL) gentamicin. Our
results show MIC values of 0.125 pg / mL for erythromycin and 12 pg / mL for gentamicin. Based
on the results obtained, it can be concluded that the Bif. breve IM 386a is sensitive to both
erythromycin and gentamicin. From this point of view, it meets the criteria for probiotics - they do
not have a genome for the transmission of antibiotic resistance to other bacteria.

Table 4: Bif breve IM 386 — sensitivity on antibiotics erythromycin and gentamicin,
determined by the E-test and expressed as MIC [pg/mL]

Antibiotic MIC (ug/mL) Limit values MIC (mg/L)
Eritromicin 0,125 1
Gentamicin 12 64
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Disk diffuzion test

Table 5 shows the results of the disc test where we tested the resistance to antibiotics -
rifampicin (RA5), penicillin (P10) and erythromycin (E15) for the Bif. breve characteristic values
MIC, given in mm, indicated in the interpretation tables for the disc test.

Table 5: Bif. breve IM 386 sensitivity on antibiotics rifampicin (RA5), penicillin (P10) and
erythromycin (E15) determined by the disc test and expressed as the size of the inhibition zone
[mm]

e Inhibition znoe Characteristic MIC values for
Antibiotic ]
(mm) Bif. Breve (mm)
RA5 35 26 — 32
P10 No zone /
E15 40 28 - 33

We compared the size of the inhibition zones for an individual antibiotic to the values
indicated in the interpretative tables. If the diameter of the inhibition zone exceeds the interpretative
value for the bacteria type, the tested bacteria is sensitive to the antibiotic. For penicillin was not
observed an inhibition zone on the medium. Because for this antibiotic in the tables for Bif. breve
have not specific inhibition zone, the result can not be compared. For rifampicin 35 mm inhibition
zone was determined and 40 mm for erythromycin. Both values exceed the values given in the
interpreting tables, so we can say that the Bif.breve IM 386 is sensitive to these antibiotics.

CONCLUSION

Bifidobacteria are one of the most well known probiotic organisms. They represent a large
part of the human intestinal microbiota. An important feature of probiotics is the survival in GIT,
colonization and exerting some clinical effects. Usually, probiotic action is specific to some strains
within the species, but not to the whole range of bacteria. To declare a particular bacterial strain as a
probiotic, it must first fullfil functional, safety and technological criteria. Potential probiotic strains
in the genus Bifidobacterium belong to species of Bif. adolescentis, Bif. bifidum, Bif. infantis, Bif.
lactis, Bif. longum. From the results of our test it can be concluded that Bif. breve IM 386a showed
good resistance to artificial gastric and intestinal fluids which is a prerequisite for a good probiotic
strain. When antibiotic susceptibility was assessed, IM386 was sensitive for all four antibiotics
tested which showed that IM 386a does not possess gene elemntsand therefore can not transfer
antibiotic resistance gene to other bacteria..ing that Regarding the antibiotic IM 386a and therefore
can not tolerate antibiotic resistance gene to other bacteria. Some strains of bifidobacteria form
bacteriocins that act antimicrobial. We can not confirm the strain of the formation of antimicrobial
substances, nor do we deny it. The formation of antimicrobial substances also depends on the
choice of medium. For further research, the strains could be tested in other media and monitored the
formation of bacteriocins.Strain showed good antimicrobial activity against certain spoilage and
potentially pathogenic microorganisms, which is important from a safety perspective. Test for
sensitivity to antibiotics showed that Bif. breve IM386 was sensitive to almost all tested antibiotics,
except to clindamycin. Characteristics such as probiotic properties, good ability through the
simulative gastrointestinal tract, wide inhibitory spectrum against certain spoilage and potentially
pathogenic microorganisms, that strain B. breve 1M386 is a promising candidate with the possible
application in food and pharmaceutical industry.
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Abstract: Innovative packaging such as active packaging is the result of consumers demand for packaging that
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BbBBEJEHUE

Pa3Banara Ha XpaHWUTEIHUTE MPOJYKTH € CBbp3aHa C MPOMSHA HA pelulla TEXHU CBOWMCTBA.
ToBa MoXxe J1a ca M3MEHEHUS, CBbP3aHH C XapaKTEPUCTUKH, KOMTO HE IMPEICTABISABAT CHIICCTBEH
PHCK 32 3[IpaBEeTO HA MOTPEOUTEINS, KaTo LBST, apoMaT, TEKCTypa | JIp., HO MOTaT Jia ca CBhP3aHHU C
Pa3BUTHETO Ha MUKPOOPTaHU3MH, KOUTO Ch3/IaBaT peajiHa OMacHOCT.

Haii-uecto BioOIIaBaHeTO Ha KayeCTBOTO HAa XPaHUTE € pPEe3ysiTaT OT aKTHBHATa >KU3HEHA
JCHHOCT Ha Pa3IMYHH TPYNU MHUKPOOPTraHU3MH. MUKPOOHMOIIOTUYHATA 3aMbPCEHOCT HA EIHMH
XpaHUTEJICH TPOAYKT 3aBHCH OT HETOBUTE XapaKTepUCTHKU (pH, XMMHYEH CBhCTaB, BIAXXHOCT).
Te3u dakropu TO TpaBAT OJarompusITHA cpea 3a pa3BUTHE HA MHUKPOOPTaHU3MHUTE U ca OCHOBHA
MPEINOCTaBKa 3a HaOJII0JaBaHETO Ha pa3Bajia B Ipolieca Ha MpepaboTKa U ChXpaHEHHE.

3a yABIDKaBaHETO Ha ECTECTBEHHsSI CPOK Ha TOJHOCT Ha XPaHUTEITHHTE MPOAYKTH Ce
M3IIOJI3BAT PA3JIMYHU TEXHOJIOTUH. Hali-uecTo mpuiaraHuTe METOIM 32 yIbJXKaBaHe TPaHHOCTTa Ha
XPaHUTEITHUTE MPOJYKTU Ca MAacThOPHU3AIMs, CTEPUIIN3aIus, CYIIeHe, 3aMpa3sBaHe, HOHU3UPAIIO
npueHue, Hajsrane u ap.(Cutter, 2002).

[Ipe3 mociemHUTEe TOAWHU TEHACHIMITA € Ja Ce Hamald MaKCUMAlHO KOJWYECTBOTO Ha
CUHTCTHUYHU OI[BETUTEIM M KOHCEPBAHTH, W3IMOJI3BAHU B XPAHUTCIHUTE IMPOIYKTH, HE3aBHCHMO
Jlalid T€ ca BPEJIHU WIM HE 3a YOBEIIKOTO 31paBe. [loTpeOuTenuTe M3UCKBAT CBEXH (MUHUMAITHO
npepaboTeHn), C BUCOKA XPAHUTEIIHA CTOMHOCT, 3/JpaBOCIOBHHU U JIECHU 32 TIPUTOTBSIHE XPaHH.

B chm1oro BpemMe mpou3BOIUTENUTE Ca MOJOXKEHH Ha HATHCK Jla OTpaHUYaT XPaHUTEITHUTE
oTrmanpiy. Te3w W3MCKBaHWS JOBEKIAT JIO IMOsIBATAa HA HOBU TEXHOJIOTHH B OIAKOBAHETO KAaTO
omakoBaHe B MoauduIMpaHa arMocdepa, HHTEIUTCHTHH W/Uiu akTUBHM onakoBkHu (Diblan, Kaya,
2018).

HN3JIOKEHUE

AKTHBHO ONIAKOBaHE HA XPaHHU

AKTUBHOTO OIIAaKOBAaHE € €Ha OT MHOBATUBHUTC KOHICHIMU ITPU OITAKOBAHCTO HA XpPaHHU,
BHEJpEHa BCJIE/ICTBHE HA MPOMEHHUTE B U3UCKBAHUATA HAa TOTPEOUTETUTE U MTA3apHUTE TEHICHIINH.

8 JloknagbT € mpelcTaBeH Ha CTyAEHTCKaTa HaydHa cecusi Ha PyceHcku yHuBepcuter ¢unman - Pasrpan Ha
10.05.2019r. B cexumst brnotexHoNMOTHH M XpaHUTEITHN TEXHOJIOTHH C OPUTHHAIHO 3ariiaBue Ha Obirapcku e3uk: HoBm
HACOKH B OIIaKOBAHETO HA XPaHU
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[Ipu Ta3m TeXHOJIOTHS OMAKOBKATa, MPOAYKTa W OKOJHATA Cpella CH B3aUMOJEHUCTBAT C IIel
yAB/DKaBaHE CpPOKAa Ha TOJHOCT WM TMOJOOpsiBaHE Ha O€30MacHOCTTa M OPTaHOJCITHYHHUTE
XapaKTepUCTHKH, 3a 3ala3BaHe KayeCTBOTO Ha MPOAYKTa. To BKIIOYBA B3aMMOICHCTBHE MEKIY
XpaHUTEHUS TPOAYKT, OINAKOBBRYHHS MaTepHall M BBTpENIHATa Ta3oBa cpena. EgHO oOT
ChbBPEMCHHUTE HAIMpaBICHUS B HAYYHUTE H3CIEABAHUS, Kacaelld aKTHUBHOTO OIAKOBaHE €
pa3paboTBaHETO HA ONMAKOBBYHH MATEPUAIIA, KOUTO JIa OTTOBAPAT Ha U3WCKBAHMSITA 110 OTHOIICHHE
Ha OCHOBHHTE ()YHKIIUM Ha OMAKOBKHUTE M CHIIEBPEMEHHO Ja U3IIBJIHIBAT U JPYTH IS, OCBEH J1a
OCUTYpST WHEpTHa Oapuepa ¢ OKoJHaTa cpeia. To ce OCHOBaBa Ha BKIIOYBAHETO HA PAa3IMYHU
BHUJIOBE AaKTHBHH CYOCTaHIIMM B OINAKOBBYHHS MaTepHall, KOWTO MOraT Ja My Hpuaaaar
JOIBIHUTETHN (PYHKIUU KaTO CIMMHHHPAHE Ha KUCIOPOJ, Biara, eTeH (C€THJICH), EMUTHpPAHE Ha
€TaHOJI, aAHTUMUKPOOHA aKTUBHOCT U JIP.

OOHWKHOBEHO, aKTHBHHTE BEIIECTBA Ce JOOABAT KbM XpaHAaTa, HO MPH MOBEYETO MPECHU WIIN
MpepadOTEeHN XpaHU PA3TPAKIAHETO WM MUKPOOHHUST PACTEeXK CE MOSBSIBAT HA MOBBPXHOCTTA HA
xpaHata. OCBeH TOBa, aKTHBHOCTTA Ha TE3W BELICCTBA IPU JTUPEKTHO J0OABsSIHE B XpaHAaTa MOXKE J1a
ObJlec HaMaJIeHa WM MOTHUCHATA B PE3YJITaT HA B3aMMOJICHCTBHETO MEXy aKTUBHUTE BEIIECTBA U
XpaHUTCIHUTE KOMIIOHCHTH WJIM [0 BpeMe Ha IpepaboTkara Ha xpaHata. ClemoBaTelHO,
N00aBSHETO HA aKTUBHU BEIIECTBA YPE3 OMAKOBKA MOXKE J1a ObJie M0-e(PEKTUBHO OT JOOABSIHETO UM
kbM xpanata (Yildirim S. et al. 2018).

Enau oT Hail-pasnpocTpaHEHHTE AaKTUBHH ONAKOBKU IPe3 MOCIEAHWTE TOJUHU ca TE3H,
BKJIFOYBAIM B CbCTAaBa CH BeIIeCTBa, aOCOpOMpamId KHUCIOpOJa, Bllarara, IPOMEHSIIH
ChIbPKAaHUETO Ha CTWIICH B ONAKoBKara, ympasisBamy u jap. (Vermeiren et al. 1999, Realini and
Marcos 2014). OcHOBHO MPEIUMCTBO HAa AKTHMBHHUTE OIAKOBKH €, Y€ JI00aBKHUTE, IMOCTABEHU B
OIAaKOBKaTa WJIM OINAKOBBYHHS MaTepuand HE BOMSIT JO CHIICCTBCHH HETATUBHU W3MCHCHUS B
KayecTBaTa Ha XPaHUTEITHUTE MPOIYKTH HIIM HAITUTKH.

®ur. 1. AKTUBHO ONTAaKOBAaHE HA XPaHU

AHTHMHKPOOHO ONIaKoBaHe

B o6usiacTTa Ha aKTHMBHO OMAaKOBaHE C€ pa3BUBA U AHTUMHKPOOHOTO omakoBaHe (AM), koeTo
ce Oa3upa Ha AHTUMUKPOOHM BeIIeCTBA MMOOWIM3MpAHHM BBPXY IOJMMEpHATa CTPYKTypa Ha
OTNIaKOBBUYHUS MaTepHas WM BKIIOYEHH B ChCTABa Ha MJIACTMAcUTE NPEeaH OTIUBaHE/IUIPUIBAHE HA
¢bunm/omnmo.

Upe3 aHTUMHKPOOHOTO ONAKOBAaHE CE€ MOCTUIa, OT €/1HA CTPaHa, MOTUCKAHE Ha MAaTOr€HHU
MUKPOOPTaHU3MHU 32 OCHUTypsiBaHE Ha O€30MacHOCT Ha XPAHUTEIHUS TMPOAYKT W OT Jpyra,
yIbJKaBaHe CPOKa Ha TOAHOCT, KaKTO U 3alllUTa cpellly 3aryda Ha apomar U BKYC.

TexHonorUATa HA AHTUMUKPOOHO OTTAKOBAHE MOXKE J1a ce peayin3upa mo asa HauuHa: (1) upes
BKJIIOYBAHE HA AHTUMHUKPOOHOTO BEILECTBO, KOETO C€ OCBOOOXKIaBa OaBHO OT OMAKOBBYHHUS
MaTepuall BbPXY IMOBBPXHOCTTA HA XPAHUTEIHUS NPOAYKT M (2) 0e3 Murpamnus Ha BEUIECTBA B

XPAaHUTCIIHUTC TPOAYKTHU, HO C e(l)eKTI/IBHa 3aluTa Cpeluly pPasBUTHCTO HAa MUKPOOPIraHU3MHUTEC
(Surwade S. A, Chand K. 2017).
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@ur. 2. [leiicTBre Ha jeTuBH (a) U HelneTIMBY (0) aHTUMUKPOOHU areHTH (Surwade S. A,
Chand K. 2017)

AHTUMUKPOOHHTE areHTH, KOUTO MOTAT J1a Ce U3IO0JI3BAT IPU TO3H BH/] OIIAKOBAHE, CE JICIIAT
Ha 3 OCHOBHHM TpyNHU: CHHTCTUYHH M €CTECTBCHM (M30JIMPaHU OT PACTCHHS WM >KUBOTHH)
BEIIECTBA, W MPOOMOTUIIM. AHTHMHUKPOOHUTE BELIECTBA, KOUTO CE CpELIaT B €CTECTBEH BHJ B
NpUpOJaTa UMAT PEMIIa MPESIUMCTBA, TOHEKE CE CUNTA, Y€ HOCAT MO-MAIbK PUCK 32 TOTPEOUTEIIS.
Eto 3amo B mocieaHuTEe TONUHM C€ TNOAYepTaBa HEOOXOIMMOCTTAa OT pa3pabOTBAaHETO Ha
OIAaKOBBYHU MaTCPHAIH OT HOBO TIOKOJICHUE, MTOJIYYCHH OT PACTCHUS C aHTUMHUKPOOHA aKTUBHOCT.

Teii Karo aHTUMUKPOOHOTO BEHIECTBO BJIM3a B KOHTAaKT C XpaHaTa WJIM MUTPHpa B
XPAHUTEITHHS MTPOAYKT, YIOTpeOaTa Ha PACTUTEIIHU SKCTPAKTU U €TEPUYHM Maclia € IpeAnoYrTaHa
KakKTO MpH pa3pab0TBaHETO HAa HOBU XPAHUTEIHH MPOAYKTH W XPAHUTEITHH NOOABKH, Taka W MPH
pa3paboTBaHETO HAa HOBM AKTHBHHU ONAKOBKU. PacTUTENHM €KCTPAKTH OT CEMKH Ha Tpedndpyr,
rpo3Jie, Hap, KaHena, XpsSH U KapaM@ul ca J00aBsHU KbM ONAKOBKH M € YCTAHOBEHA e(eKTHBHATA
UM aHTHMHUKPOOHA aKTHBHOCT Cpelly BpeJHH W maroreHHu Oakrepum(Surwade S. A, Chand K.
2017, Yildirim S. et al. 2018) .

n3BOIHN

» AXTHUBHOTO ONIAaKOBaHE € MHOBAaTHBEH METOJ, NMPH KOWTO OITAKOBKATa, MPOIYKTa U
OKOJIHaTa cpejja CH B3aWMOJEHCTBAT ¢ LeN YAb/DKaBaHE CpPOKa Ha TOAHOCT WM MOJ0OpsSBaHE Ha
0€30MMacHOCTTa U OPraHOJIEITUYHUTE XapaKTePUCTHKH, 3a 3alla3BaHe KaYeCTBOTO Ha MPOJIYKTa.

» AHTHUMHKPOOHOTO ONaKOBaHE € BHUJ AaKTHBHO OIIAKOBaHE, KOETO ce 0Oa3upa Ha
BKJIFOUBAHETO WJIM HAHACSHETO MO MOBBPXHOCTTA Ha OMAKOBBYHMS MaTepHall Ha aHTUMUKPOOHU
BEILIECTBA, 3a Ja CE IIOTUCHE Pa3BUTUETO HA TATOT€HHU MUKPOOPTraHU3MU U J1a C€ yIABIKU CPOKA HA
TOJTHOCT Ha XPAHUTEITHUTE POTYKTH.

» IlpunaraHero Ha aHTUMHUKPOOHM BEIIECTBA OT PACTHTENICH NPOM3XOJ (EKCTPaKTH M
eTepUYHHN Maciia) B aHTUMUKPOOHOTO OMaKOBaHE /1aBa Bb3MOXKHOCT 3a HaMaJsiBaHE B 3HAYUTENIHA
CTEIEH Ha U3II0I3BAHETO HA CUHTETUYHU KOHCEPBAHTH.
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Abstract: The aim of this paper is to see if the addition of a certain percentage of basil in bread will affect some
parameters in it. The bread is produced in a traditional way through natural fermentation, excluding yeast for baking
from production and adding herbs that have significant pharmacological effects on human health and in our case it is a
basil. The dough with a different percentage of basil had a pronounced effect on the properties of the dough, giving
lesser development of the volume of dough, stability of the dough, expansion and a lower degree of softening compared
with the control. The research methods include determining the volume of the bread obtained, the color of the bark and
the middle of the bread measured with ColorMeter color of the camera (VisTech. Projects), and sensory analysis
conducted among administrative workers in the company Neptune Macedonia DOO, Skopje. The results showed a
positive effect by adding 3% and 5% powdered basil, and the treatment with 3% reflected a better effect on chewing.
According to the sensory evaluation, the addition of 3% basil in powder resulted in better assessment.

Keywords: Basil, Bread additive, Sour dough, Color measurement, Sensory characteristics

INTRODUCTION

Today, various types of bread are available on the market, which is the basic raw material in
human nutrition. Because of the fast way of life and the development of technology, low-fiber and
unbalanced amino acid-based loaves are available on the market, hence one of the global problems
in humans are diseases caused by an unbalanced diet. There is need to find a way as one method of
solving this problem, through the production of bread obtained traditionally through natural
fermentation by excluding baking yeast from production and adding herbs that have significant
pharmacological efect on human health and in our case it is basil (Nakov et al., 2018).

Medicinal plants represent abundant sources of natural antioxidants and find a tremendous
application in human nutrition, not only as aromatic spices, but as a natural remedy. The white
fortification of white bread is a new trend to improve its nutritional value. Herbs are rich in
minerals, vitamins, flavoring agents and natural antioxidants (Dimov et.al 2018).

For thousands of years, people around the planet use the healing properties of the basil.
According to its chemical composition and the positive impact on human overall health, the law is
called queen of herbs. The basil contains vitamins B1, B6 and C, carotenoids and bitter matter. In
the plant are present, phenylcarbonic acids and their derivatives thereafter, tannins, fatty substances,
proteins and carbohydrates present for the most part. The basil is a good source of magnesium that
stimulates the preservation of the cardiovascular system, strengthens the heart muscle and acts as a
prevention for infarction (Filip 2014; Pathak et al., 2017).

® JloxnambT € IpelcTaBeH Ha CTyJEHTCKATa HayyHa cecus Ha PyceHcku yHuBepcuTeT dumman - Pasrpan Ha
10.05.2019r. B cekuust BHOTEXHOIOTMH M XPAHUTEIIHU TEXHOJIOTHH C OPUTHHAIHO 3arjiaBue Ha Obarapcku e3uk: Edekt
OT 106aBsiHE Ha CMJISIH IsUT CTPBK oT Gocmirek (Ocimum basilicum L.) Bepxy cBoiicTBaTa Ha MIIEHUYEH XJIS0.
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Therefore, the presence of toxic fungi and mycotoxins in food, such as bread and cereals,
which are stored for a long time over time, poses a potential danger to human and animal health.
From there, significant interest has been developed to preserve food products through the use of
essential oils to effectively inhibit the growth and production of mycotoxins. It is important to note
that ethereal basil oils extend the breadth of the bread. Compared with mustard oil shows a greater
inhibitory role in the development of mycotoxins, and hence its role as a preservative is evident
(Mohamed et al 2012).

Studies have proven numerous pharmacological effects in several diseases, with powerful
antioxidant, anti-aging, anticancer, antiviral and antimicrobial properties. The use of orange
sacctum extract in ethanol showed anticancer effects of gastric cancer. The basil leaves also have
anti-tumor effects (Rahayu et al 2017).

There are known studies, in the available literature (Rezapour et al., 2016), on the influence
of the additive from basil in the bagges. No known studies on the effect of the herb in the bread,
prepared with sour dough. By applying the sour dough, the bread is characterized by a lot of
positive features such as technological, microbiological and organoleptic properties. Such bread has
a special aroma, smell and taste, its durability continues and at the same time the propensity for
spoilage is reduced. A positive characteristic is the general acceptance by consumers (Pavlova
2019).

The aim of the article is to analyze the influence of basil on the color and organoleptic
characteristics of bread made with sour dough.

EXPOSURE

As a basic material, white wheat flour was used. Ground whole basil (Ocimum basilicum L.)
was added in 3% and 5%.

The Basil (Ocimum basilicum L.) was grown at home conditions in the Skopje region,
Republic of North Macedonia. The area is relatively clean which is located by the river Vardar. The
basil was raised from a seedling to a harvest on the same soil in the 2018 harvest. Soil is an alluvial
easily draining typical of a river area. Only organic bird fertilizer was used for growing and feeding,
no chemical fertilizers were used.

To obtain the sourdough, a flour mixture of rye bread was purchased, from a local market in
Skopje, North Macedonia. The flour is composed of wheat white flour type 500 (70%) and rye flour
type 950 (30%). (Danubius d.o.0 Kanalska 1, Novi Sad, Republic of Serbia). The sourdough was
obtained at home conditions in a traditional way with a seven-day refreshment with flour and water.
The order for preparation of sourdough in days is as follows: First day blending 50 g of flour and 50
g of water; On the second day settling with 50 g of flour and 50 g of water; On the third day is taken
100 g of stater and add 100 g flour and 100 g water; The fourth day is taken 150 g starter and add
100 g of flour and 100 g of water; On the fifth day is taken 200 g of sturgeon with 150 g of flour
and 150 g of water; On the sixth day is taken 250 g of sturgeon and add 200 g of flour and 200 g of
water; On the seventh day, the sourdough is ready to prepare bread.

White wheat flour type 500 (Danubius d.o.0 Kanalska 1, Novi Sad, Republic of Serbia), also
purchased from a discount market in Skopje, North Macedonia, was used for obtaining the bread.
The bread is prepared on the seventh day when the sourdough is ready, according to the recipe,
presented on Table 1. After first rising, two fermentations are followed — second rising and
proofing. The dough is mixed with a softer structure and the duration of the first rising is 20-25
min. The dough should be compact without the possibility of squeezing. Then it is left to final
proofing in room temperature 20-22°C. The first rising takes 3 h.

After 3 hours it is knead. The dough is then refreshed and followed by the second
fermentation lasting 3.5-4 h. After the final proofing, the dough gets substantial volume and is ready
for baking.

The baking process is conducted in a heated oven at 230-250°C for a period of 30-35 min.
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Table 1. Quantities of basic raw materials

Control sample 3% Basil 5% Basil
Flour, % 100 100 100
Water, % 60 62 63
Salt, % 1 1 1
Sourdough, % 40 41 42
Basil powder, % 0 3 5

Research methods include determining the volume of the resulting bread obtained after its
approximation to a parallelepiped with sides WxHXxL, where W-width, H-height, L-length, m. The
area of the bread A, cm? is determined.

Bread crust and crumb colors are measured with the ColorMeter camera color picker
(VisTech. Projects), installed on Android operating system, a Samsung A5 (Samsung Electronics
Co., Ltd.) mobile phone is used. For each sample, 5 color values in the RGB color model were
measured, then averaged. The color components of the RGB color model (RGB [0 255]) were
converted to Lab (L [0 100], a [-86.18 98.23], b [-107.86 94.47]) with online converting tool
Convert Rgb to Lab (colormine.org), according to (Baycheva et al., 2016). The chroma C and hue
values of the LCh color model are determined by:

b
C=va+b h® = atan (—) Q)

.

Yl-yellowness index, WI-whiteness index were determined according to the methodology of
(Ghodke et al.,2007).

142,86b : —
I=—— WI =100 —+/(100 — L)? + a? + b? )

The total color difference AE between the control sample and those with the addition of
basil (additive) is determined by:

I - - a
AE = "'ﬁ"l [chnrrp! - LudditivajL + (ﬂ'conrro! - ﬂ'ﬂdﬁ.‘ftil-‘ﬂj& + (bconrro! - bﬂl‘l‘ﬁ.‘ftfl-‘ﬂ :]‘ (3)

The results show that the addition of basil has an influence on the volume, color and
organoleptic characteristics of the obtained bread.

Sensory analysis was made according methodology, described in (Nikovska, 2018). Sensory
analysis conducted among administrative workers in the company Neptune Macedonia Ltd, Skopje,
North Macedonia. A total of 28 respondents were assessed.

First, all scores are collected for each property separately, so the value obtained is divided by
the number of tasters. The resulting value is then multiplied by the weight factor (WF) and a
derived value for each property is obtained. Total weighted points are obtained when values of all
properties are collected. The values in Table 2 are calculated according to the mean values of the
results of the assessors.

Table 2. Sensory scores quality categories

Quality category Total score
Excellent 19,1 -20,0
Very good 16,1-19,0
Good 13,1-16,0
Worst 11,1-13
It does not match the quality <111
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Correspondence analysis was conducted in Statistica 8 Software (StatSoft Inc.). A
crosstabulation table of frequencies of sensory scores is first standardized, so that the relative
frequencies across all cells sum to 1.0. To state the goal of a typical analysis is to represent the
entries in the table of relative frequencies in terms of the distances between individual rows and
columns in a low-dimensional space (Kazlacheva et al.,2014).

All data are processed at level of significance 0=0.05.

Figure 1 shows the resulting breads in general view. The control sample is visibly well-
developed with uniform porosity, larger pores around the upper crust. Its color is bright. The sample
of 3% basil is a slightly darker color than the control sample, the crumb is well-developed with
uniform porosity, with single large pores. The sample with 5% basil is not so well developed,
compared to the other two samples, the porosity is smaller, the color is much darker.

b)3%Basil b) 5% Basil
Fig. 1. Obtained bread — general view

a) control sample

Table 3 represents the measured values of the RGB and Lab color components, the two
color components of the LCh color model, the yellow and white indices, and the color difference.
The color differences of the three samples of bread appear both in the crust and in the crumb. In the
crust, color components are similar in value. There is little difference in color indexes and the total
color difference. This is due to the regime and the conditions of bread backing process. As an
informative criterion, the color components and the indexes for the crumb can be accepted. A
significant difference in color occurs between the control sample and those with added basil. 20-30
for the crumb and only 10-11 for the crust. The control sample has significantly higher values of the
color components than those of the basil samples.

Table 3. Results of measurements and calculations for the color change of the bread

Color component and index CrusF - Crumb_ -
Control sample | 3% Basil 5% Basil Control sample | 3% Basil | 5% Basil
R 140 116 112 143 71 90
124 110 99 137 63 77
B 89 89 72,2 113 40 51
L 52,63 46,43 42,52 57,00 26,87 33,39
a 0,70 -1,42 0,78 -1,94 -0,50 1,25
b 21,38 12,57 17,26 13,70 15,37 17,43
C 4,70 3,34 4,25 3,43 3,86 4,32
h 1,54 -1,46 1,53 -1,43 -1,54 1,50
Yl 58,03 38,68 57,99 34,34 81,72 74,57
Wi 48,02 44,96 39,98 54,83 25,27 31,14
AE - 10,98 10,92 - 30,21 24,11
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Figure 2 shows the determined bread volume (V, cmq). As can be seen from the general view
of the bread, the control sample has the most developed volume and structure. For the sample of 3%
basil, there was a slightly lower development, which was proven by the measured volume. The
addition of 5% basil results in difficulties in the development of bread and it is obtained with the
smallest volume value.

Control sample 3% Basil 5% Basil

Bread
Fig. 2. Bread volume

In Table 4 summarized results of the organoleptic analysis of the obtained bread are given.

The control sample has an excellent assessment of the organoleptic characteristics, while the basil

samples have a very good evaluation. The propertie for which the highest weighting factor is

accepted is high for the control sample. Samples of 3% and 5% basil are close in this propertie. The

addition of basil slightly reduces the bread characteristics, but they remain good enough in the
sample with 3% basil.

Table 4. Results from organoleptic assessment of obtained breads

Propertie Appearance Structure Chewness Flavour Taste Total score
Weight factor WF=0,8 WF=0,8 WF=0,8 WF=0,6 WF=1,1
Control sample 3,94 3,73 3,57 2,75 5,8 19,17
3% Basil 3,94 3,7 3,77 2,12 4,44 17,97
5% Basil 3,89 3,69 3,46 2,17 4,03 17,24

The summarized results of organoleptic analysis are not sufficient to fully understand the
results obtained. It is necessary to check which organoleptic indicator is more typical for the
individual samples. Figure 3 shows the result from the Correspondence analysis according to the
organoleptic data. The control sample is characterized by good taste and aroma. The sample of 3%
basil is superior to the rest with more chewness. Two are the indicators that improve the addition of
5% basil in bread - its structure and appearance.
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Fig. 3. Results from Correspondence analysis

The results obtained show that the bread sample with 3% basil improves chewiness of the
product. The volume of bread produced does not change significantly. Its color is pleasant and
acceptable to the tasters. These results confirm the results from (Rezapour et al., 2016), which
indicate that the addition of small (0,5-1%) quantities of basil leads to improvement of the
rheological and organoleptic characteristics of the obtained bread.

CONCLUSION

The characteristics of wheat flour and dough were modified to some extent by the addition of
basil powder. Dough with different percentage of basil powder had pronounced effects on dough
properties yielding a higher dough volume development, dough stability, extensibility and lower
degree of softening as compared to the control flour. The results indicated the positive effect of
basil powder addition at levels of 3% and 5% also affected the external view of bread and the
treatment with 3% reflected a better effect of chewness. According to the sensory evaluation, the
addition of 3% basil powder might provide acceptable bread.
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Abstract: Food is lost and wasted along the whole supply chain from farms to processing and manufacturing to
shops, restaurants and at home. However most of the food in the EU is wasted by households with 53% and processing
with 19%. Some 88 million tonnes of food are wasted in the EU every year, equivalent to 173 kilos per person. Not only
is this a waste or resources, it also contributes to climate change. The paper reviews food wastes in European Union. In
developing countries, the most significant losses are concentrated at the first part of the food supply chain, primarily
due to limits in the cultivation, harvesting, and preserving techniques, or due to a lack of adequate transportation and
storage infrastructures. In industrialized countries, the largest proportion of waste occurs at the final stages of the food
supply chain (household consumption and restaurants and food service establishments, in particular). However, even in
these countries, the losses recorded at the agricultural stage are not negligible (due to sizing and esthetic standards,
product quality regulations, production surpluses, or economic factors).

Keywords: Food, Waste, European Union

BBBEJEHHUE

XpaHuTenHaTa MPOMUIILICHOCT B CBETOBEH Mamad MPOU3BEkKIa MIJIMOHU TOHOBE OTIIA IBIH,
W3BJIIEYEHH OT PACTEHUATa, KOUTO MoOrar Ja ObJaT U3MOJ3BAaHM KaTo M3TOYHUIM Ha
BHCOKOKQUYE€CTBEHU KOMIIOHEHTU: MPOTEHUHHU, BIAKHUHU, MOJU3AXaAPUAH, apOMATUYHU ChEIUHEHUS
WIK pa3nuyHu  (QUTOXUMHKANMU. Te3n OHOJMOTMYHO AaKTHUBHU CBHEAMHEHHMS MoraT na Obaar
(YHKIITMOHATTHU CBHCTAaBKM B XPAHUTENHHU, (HapMaleBTUYHU, KOSMETHYHU U JIPYTH TPOIYKTH.
N3non3BaneTo Ha M3BICUYEHUTE OMOJOTMYHO AKTUBHM BEIIECTBA KaTO (PYHKIIMOHAIHU ChCTaBKH
MpeACTaBIsiBa yCTOMYMBA ajlTepHATHUBA. XPAaHUTEIHH OTIMAIbIM Ca €BTUH W3TOYHUK Ha IICHHU
ChEeIMHEHUS, OT KOMTO MOTraT Ja Ce€ MOJlydaT HOBU XPAaHUTEIHU M HEXPAHUTEITHH MTPOAYKTH.
[Tocnennute oka3BaT MOJOKUTETHO BB3JICUCTBHE BbPXY YOBEIIKUS OPTaHU3bM U CHIIEBPEMEHHO
ce JompuHacs 3a eeKTHBHOTO yIpaBlieHHe Ha oTnaabiuTe. (Socaci, A S., Farcas, C A. & Tofana

M., 2017; Laukova M. & Karovic¢ova J, 2016; Quiles, A., Campbell, G. M. & Hernando, I., 2016).

N3J10XEHUE

EsxeroHo xpaHUTENHO-BKYCcOBaTa MPOMUIINIEHOCT T'eHEpHUpa TOJIeMH KOJIMYECTBA OTIAbIIN,
a TAXHOTO €(EeKTHBHO yINpaBiIeHHWE M YmoTpeba MpeacTaBisBa €IHA OT OCHOBHHUTE IIENH Ha
nericteusta Ha EBponeiickus cpio3 (EC) (EU actions against food waste, 2019; HLPE. Food losses
and waste in the context of sustainable food systems, 2014). ITpe3 2014 r. EBponeiickaTa KoMHCHS €
npencraBuia AeUHUIMS 32 TepPMUHA ,, XxpaHumennu omnaovyu ‘. Crnopes Hes ToBa ca ,XpaHH
(BKJIFOUMTEITHO Y HETOJIHU 32 KOHCYMallts), U3XBHPJICHH OT XpaHUTEIIHATA MPOMUIIJICHOCT, KaTo ce
M3KJIIOUBAT XPAHUTE, KOUTO ChABPKAT OMOJOTUYHO aKTUBHU KOMIIOHEHTH U C€ M3IMOJI3BaT 3a XpaHa
Ha KUBOTHUTE".

OO6paboTeHnTe BTOPHUYHU MPOAYKTH CHIO Ca BKIIOUEHU KbM XPAHUTETHUTE OTMAIbIHU, aKO
HE Ce M3MOJ3BAT 3a JPYrH Iedu (Hamp. XpaHa 3a >KUBOTHH WM MPOMUIIJICHO MPOU3BOJICTBO)

(Amendment of Directive 2008/98/EC).

10 oknambT e mpeicTaBeH Ha CTYJEHTCKATa HAyyHA cecus Ha PyceHcku yHuBepcuTeT (uiuan - Pasrpan Ha
10.05.2019r. B cexuust BHOTEXHOJIOrMHM M XPAHUTEIHH TEXHOJIOTMH C OPUTHMHAIHO 3arjlaBUe Ha OBJIrapCKH €3WK:
OTnagbiy OT XPaHUTEITHO-BKYCOBaTa MPOMHILICHOCT B EBponeiickus chio3.
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CekTopbT 3a mpepadoTKa Ha IIIOI0BE U 3€JICHUYIM MPOU3BEkK I OTHAABIM (00CNIKH, IyJma U
CEeMEHa), KOWTO ca €BTMHM W OOraT W3TOYHHWIIM Ha TOJHM3axapuad. ToBa ca HHIIECTETO,
[[eTyJ103aTa, XEMHULETYJI03UTe, MEKTUHHT W HMHYJIUHBT, KOUTO Ca HIMPOKO Pa3NPOCTPAHCHH B
npupoaara. Okoio 99% oOT TAX ca KOHUEHTpUpaHu B pacteHusita u 3eneHuynute (Poli, A.,
Anzelmo, G., Fiorentino,. G., Nicolaus, B., Tommonaro, G. & Di Donato, P., 2011) Te3mu
ChEIMHCHUSI Ca W3BECTHM KAaTO XPAHUTEIHH BIAKHWHHU M MOTaT Ja Cc€ pa3ieisT CIPSIMO
pa3TBOpHMOCTTa UM BB Bojata (Gacina, N., 2014):

» HepastBopumu BiakHuHH — (B-TiIfOKaHHW, [ETysi03a, XUTHH, XEMHUIIETyJIo3a, IEHTO03a,
XeKCO3M, JIMTHMH W KCaHTaH) Te¢ IMPEMHHABAT Mpe3 XPaHOCMUJIATEIHATA CHCTEMa IOYTH
HETNPOMEHEHH, KaTO MaJKa 4acT OT TsIX ce pa3iarar npu (pepmeHramnusra B 1e0e0To 4epBo. Mmar
CIIOCOOHOCTTA J]a C€ CBBP3BAT C TOJIEMH KOJIMYECTBA BoJa (HAOBOBAT M yBEIWYaBAT TETJIOTO CH JIO
15 mbTH), yBeTHMUaBaT 00eMa Ha M3MPAKHEHUATA, IPEIOTBPATABAT IOsBaTa HA 3aIleK U MOIoMaraT
MepucTaNTHKaTa Ha 4epBara. HepasTBOPUMHUTE BJIAKHUHU C€ CBIABPXKAT B  TPUIUTE,
IBJIHO3BPHECTUTE XpaHHW, KOpaTa Ha IUIOJOBETE M B TIO-MAJIKM KOJIMYECTBA IPHCHCTBAT B
IJIOJIOBETE, 3eTICHIYIIUTE U OOOOBUTE PACTCHHUS,

* PaztBopuME BiIakHMHU — ((QpyKTaHW, WHYJIWH, TOJUYPOHUIW, TIEKTUH, AaJTHHATH,
paduHa3m, MOTUAEKCTPO3a, JAKTYI03a) TE CE pa3TBAPST M0 BpEME Ha Mpoleca Ha XPAHOCMUIIAHE B
THHKHTE 4YepBa M 00Opa3yBaT BHCKO3Ha renooOpa3Ha maca. [lomatTnuBu ca Ha ¢epMeHTanus B
nebenoTo YepBo, Mpu KOETO CE MOTydaBaT MAaCTHU KUCEIHMHU C KbCH BEPUTH, KOUTO CE M3MOJI3BAT
OT OpraHu3Ma Karo eHeprus. TsxHara QHU3MOIOrMYHA aKTUBHOCT CE€ IMPOSBSBA C HAMallsIBaHE Ha
HUBOTO Ha XOJIECTEPOJI, TPUTIUIUPEIU U TIIOKO3a B KPBBTA, Upe3 3a0aBsiHe HA abcopOIusiTa UM B
THHKOTO YEPBO W C MPEANa3HOTO MM JEHCTBHE KBM CBHPICYHO-CHJIOBH 3a00JISIBaHUS U JHA0ET.
Xpanwu, 6oraTy Ha Pa3TBOPUMU BIAKHUHU Ca IJIOJIOBETE, 3eTICHIYIIUTE, KaPSIBUSAT OPU3 U OBECHT.

B emno mpoyuBane Ha EBpormelickaTa KOMHCHS C€ aHAIM3UPAT XPAaHUTEITHHUTE OTIAIbIIH,
KOHUTO Ce TI0JTydaBaT 1o BpEMe Ha eTanmuTe 3a IOCTaBKaTa Ha XpaHUTe B EBponeiickus Chio3:

[ IIpomsBoacTtBo: 00paboTka 1 mpepaboTKa Ha XpaHUTEIHHU MPOIYKTH, MPEAHA3HAUYEHHU 32
TUCTPUOYIIUS;

(1 TwproBus Ha apeOHO/eApO: AUCTPHOYIMS U MpoAakOa Ha MPOAYKTHUTE Ha (HU3UIECKU
JIMIIA UM OpTraHu3allnu;

[0 Cekrop ,OOlEecCTBEHO XpaHEHEe: TOTOBH 3a KOHCYMallds XpaHH, KETBPUHI U
pecTopaHTy;

(] JloMakWHCTBA: MOTPEOJICHUE OT JOMAaKHHCTBATA.

Toprosua Ha Ape6r:|o/ep‘po CekTtop ,,OGu.LeCTe.eno

o XpaHeHe"
|

MNpowussoacTso

39%

[lomakuHcTea

@ur. 1. KonnuecTBO Ha XpaHUTEITHU OTHAAbLIHU 110 CEKTOpH B EBporia

YcTaHOBEHO € , 4e KOJMYECTBOTO XpaHHU, KOUTO BCSKa roJnHa ce U3XBbpiaT B EBpoma e 89
MuiIroHa ToHa, wiu 180 kg Ha rimaBa ot Hacenenuero. Ha ¢urypa 1 e nmokasano pasnpeneaeHueTo
Ha OTHAJbLIUTE IPU YETUPUTE OMUCAHU 10 TOPE eTarna.
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@ur. 2. KonruecTBa XpaHUTETHU OTIAIBIN Ha IJ1aBa oT HaceneHueTo B EC.
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Ot ¢urypa 1 ce BmwkAa, Y€ HAW-TOISIMO KOJMYECTBO XPAHUTEIHHM OTMAABLU CE TMaja Ha
noMakuHCTBaTa — TO € 42% OT OOImIOTO KOJMYECTBO OTHAAbK, T.¢ 76 kg 3a rogwHa Ha YOBEK.
3HAYUTEIIHO KOJIWYECTBO OTMAIBK CE€ TOJy4daBa M OT XPaHUTEIHO-BKYyCOBaTa IPOMUIILICHOCT
(39%), xakTo u oT cexTopa OOIIECTBEHO XpaHEHE, B KONTO BIU3aT U PECTOPAHTHOPCKUTE YCIyTU
(14%).

Ha ¢urypa 2 ca nmokazaHu KoJaudecTBaTa XpaHUTEIIHA OTIIAIBIIM HA TJIaBa OT HACEJICHUETO B
EC.

CpenHoTo HMBO Ha OTMAABIM Ha I1aBa OT HaceleHueTo (180 Kr roauimHo) € pe3yiaTaT OT
Pa3IMYHOTO CHCTOSIHHE Ha Beska abpikaBa-wieHka B EC. Ot ¢urypara ce Bmxaa, 4ye B buarapus
KOJIMYECTBOTO XPAHUTEITHU OTIAIBIM HA TJIaBa OT HaceJleHueTo ¢ 87 Kr roaumHo. ToBa ompenens
bearapus karo derBppra crpana B EC MO HUCKOTO KOJMYECTBO HAa TMOJIYYCHUTE XPAHUTCITHH
ornaabiu (Barilla Center For Food & Nutirtion, 2012)

H3BOIU

KonuyecTBOTO Ha XpaHata, KOSTO BCsIKa rOAMHA ce U3XBBHPJiA B EBpona e 89 muinnoHa ToHa,
nmn 180 kg Ha riaBa or HaceneHueTo. Hail-romsiMo KOJIMYECTBO XpaHa C€ H3XBBPIAS OT
pou3BOACTBOTO (42%), a Hali-manko - oT JoMakuHcTBaTa (5%). B bbirapus xonnuecTBoTo Ha
XPAHWUTEIHUA OTIAIBIIM Ha IjIaBa OT HACEJIEHUETO TOIUIITHO € 87 Kr. bbharapus € 4eTBbpTa cTpaHa B
EC no Haii-HUCKO KOJUYECTBO HA MOJTYYEHU XPAHUTEIHUA OTHAAbIIN.
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Abstract: Discovering 2-acetyl-1,3-indanedione and its derivatives, it has become clear that they possess a
number of biological properties - antibacterial, insecticidal, antiparasitic, anticoagulant, etc. Acylated 1,3-indandions
have been found to be very toxic to house flies, and 2-aryl-1,3-indandione have anti-inflammatory and anticoagulant
activity. Some acylindandions and unsaturated ketone representatives have anti-tuberculosis activity and have
antibacterial effects on mycobacterium tuberculosis.

Keywords: 2-acetyl-1,3-indandiones, anticoagulant activity, antibacterial effect

BBBEJIEHUE

HNuTepechT KbM 2-allIHUTE NPOU3BOAHM Ha 1,3-MHIAHIMOHA, KOUTO CE€ OTHACAT KbM
rpymnara Ha [3-TPUKETOHHTE, € CBbP3aH C OTKPUTHTE aHTHOAKTEPHAIHHN CBOWCTBA HA HAKOU OT THX.
[Ipe3 607" roguaM Ha MHUHAJIHMS BEK € YCTAaHOBEHO, Y€ T€ NMPHUTEkKABAT PA3UYHU (PU3HOIOTUYHU
neiicteus: antubaktepuanno (Hassall C. H., 1950), uncexruuuano (Kilgore L. B., Ford J. H.,
Wolfe W. C., 1942, Crabtree D. G., Robinson W. H., 1953), antunapa3utHo, OpOHXOpa3IInpsIBAIIO
(Blumberg H., Dayton H. B., Gordon S. M., 1958), aHaareTHuHo, pPOJAECHTHIIHIHO,
antukoarynantao (Correll, J. T., Coleman L. L., Long St., Willy R. F., 1952), ¢byHrucratuaso
(Crabtree D. G., Robinson W. H., 1953) u perymupaiiio pacrexa Ha pacTEHHUATA.

N3J10KEHUE

HMucekTnuaHo aeiicTBue Ha 2-anuii-1,3-uHAaHAMOHUTE

IMpe3 1942r. e ycraHoBeHO, ue amuiaupaHuTe |,3-WHTAHIMOHM Ca MHOTO TOKCHYHH KBM
nomamau myxu (Kilgore L. B., Ford J. H., Wolfe W. C., 1942). VHcekTHIIMiHATa TOKCHYHOCT Ha
alWIMPAHUTE WHAAHIMOHU KbM MYXHTE C€ YBEJIMYaBa C yBEIWYaBaHE HAa OpOs Ha BBIVICPOJHHUTE
aTOMHM B allWIIHKS PaJMKaji OT 2 JIo 5, a ciieJ] ToBa HamallsiBa. Pe3yaraTure oT TOBa Mpoy4YBaHe ca
npeacTaBeHy B Tabnwuia 1.

IIpoTMBOBB3NAJMTETHO U AHTHKOATYJIAHTHO JelicTBHE HA 2-apuil-1,3-UHIAHIMOHUTE

[Ipe3 1967 r. e npoBeaeHO U3CIEaBaHEe, B KOETO ca BKIIIOUEHH MoBeye OT 70 mpoU3BOAHH Ha
2-apun-1,3-uananauona. OT U3ciaeBaHUTe CheUHEHUs caMo 2-(peHni-1,3-nHIaHInoHa € TIPOSBIIT
MIPOTUBOBB3MAIUTEIHO JCHCTBHE, KOETO € MOTBBPJCHO NpHU TurbXoBe. llenra Ha m3cineaBaHeTo €
paszensHe Ha  NPOTHBOBB3MAIMTEIHOTO  OT  AHTHKOAryJaHTHOTO  JeHCTBHE Ha  2-
ApPWIMHIAHIUOHUTE. BCHUYKU ChEIUHEHHS ca TECTBAaHM BBPXY IUIBXOBE 332 WHXHOWpaHE Ha

1 Noxnansr e NPEeJICTaBeH Ha CTyIEeHTCKaTa Hay4yHa cecus Ha PyceHckn yHuBepcuteT ¢uman - Pasrpan Ha
10.05.2019r. B cekuust bruoTexHONOrMM M XPAaHUTEIHU TEXHOJOTHMH C OPUTHMHAIHO 3arjiaBue Ha OBJITapCKH €3WK:

Buonornuno neiictBue Ha 2-arneti-1,3-WHIAHINOHA W HETOBH MTPOU3BOIHH.
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KapareHMH (MHIyIMpaH OTOK Ha Jlarmara) U 3a MHXMOMpaHe Ha CHHTe3aTa Ha MPOTPOMOMH.
Pesynrature nokaspar, ye MOBEUYETO SJIPEHO HE3aMECTEHU 2-apuil-1,3-MHIaHAMOHU AECHCTBAT KaTo
WHXUOHUTOPH, JOKATO MPU M-3aMecTBaHe Ha 2-apuil (PyHKIIMOHAIHO HaMajsBa aHTHKOAryJIaHTHATa
aKTUBHOCT. H#Axom 3amecTWTenM B  MHAAHIWHOBUS  IPBCTEH, YCIEHNIHO  W3MECTBAT
AQHTUKOAryJIAaHTHATa aKTUBHOCT, JIOKATO 3ama3BaT MPOTUBOBB3NAIUTEIHOTO UM JCUCTBUE B MHOIO

cirydau (Lombardino J. G., Wiseman E. H., 1968).

Taoauna 1. Buoanaaus Ha ANUIMHIAHIMOHH

2-arm-1,3- 601{;1/1 % youTtHn 2-anetnwupann-1,3- % youtn % yourtn
AHIaHIUOHN" }; 24 4. pucnocoOeHn UHIAHIAOHH® 3a 24 4. mpuUCIOCOOEHU
Cepus 1 Cepus 2
Anerun- 32 43 [Tuperpunn 24 29
[Iponnonmi- 43 55 [TuBanmi- 84 87
Bytupun 56 68 Kaprou- 53 59
W306yTHpmi- 52 64 EnanTonn- 41 47
I/IsoBanepI/m-b 75 84 XekcaxuapoOeH30MII- 60 66
O.T. 1. 38 50 Usosanepun-° 72 77
O.T. N 44 50
Cepus 3 Cepus 4
Cenenonn- 37 40 L3-unpanamon -y 35
(HeaneTHIIMpPaH)
bensounn- 54 57 B-nadrom- 48 40
5-Gpomo-2- 55 58 3zoBanepui-° 85 80
OeH3ouI-
N3zoBanepmi-° 83 85 O.T.N. 57 50
O.T. N 47 50

- Bcsika mipoOa crabprka S0 mg muperpunu + 500mMg ot aneTwmpanus uHaanauod Ha 100 ml; 50
MY OUPETPUHU ca €KBUBAJIEHTHH Ha 2,5 % OT ThproBckus NUpeTpuHOB 20:1 eKCTpakT.

- BTOPUYEH CTaHJapT.
O.T.N. — opunmanen Tect 3a UHCEKTULUAN 0T HarmoHamHaTa acoruanys 3a MHCEKTULIUIHO U
Ne3nH(EKTaHTHO MPOU3BOJICTBO

Du3NoJIOTHYHO JeiicTBMe HAa 2-IUHAMOWJI-1,3-MHAAHAMOHUTE — AHTHKOATYJIAHTHA
AKTHBHOCT, TOKCHYHOCT M NPOTHBOTY0EPKYJIO3HO JeiicTBHe

IIpe3 1968 r. ca m3HeceHM AaHHU 3a (U3UOJIOTMYHOTO JACHUCTBHE Ha 2-nmHamomi-1,3-
uHAgaHanoHuTe. OT W3ydeHHTE IUHAMOWIMHAAHIMOHU HAl-CUJIHO aHTHKOAryJaHTHO JeicTBHE
(tTabnuma 1) m BIUsSHUE BBPXY cpelara OKa3BaT Te3W, NMPH KOUTO BMECTO BOJOPOIHHST aTOM,
BBHBEJICH B apOMATHHUS paJiKall Ha CTpaHUYHATa BEPUTa, ca BbBEJICHHU:

- TMMETUJIAMUHOTPYyTIa B P-TIOJI0KEHUE,

-XUIPOKCUTPYTIa B MTapa- ¥ METOKCH Tpyma B M-TIOJOKEHUE.

N3yuenutre NMHAMOWJIMHIAHAUOHM (Tabiuna 2) uMaT MO-Majika TOKCHYHOCT, OTKOJIKOTO
bennnuuaananona (tadnuia 3).
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Taoauna 2 CnucbK Ha H3CJIeABAHUTE MUTHAMOWIHHIAHINOHA

HIudsp CrpykrypHa dhopmyina HavmeHoBaHve no IUPAC
o)
/ /O 2-[(2E)-but-2-enoyl]-1H-indene-
A 1,3(2H)-dione
\ pu—
o} CHy
o}
2-(3-methylbut-2-enoyl)-1H-
B indene-1,3(2H)-dione
2-[(2E)-3-phenylprop-2-enoyl]-
B 1H-indene-1,3(2H)-dione
2-[(2E)-3-(4-hydroxy-3-
r methoxyphenyl)prop-2-enoyl]-
1H-indene-1,3(2H)-dione
2-[(2E)-3-(2-hydroxy-3-
i methoxyphenyl)prop-2-enoyl]-

1H-indene-1,3(2H)-dione

Ta6anna 3. AHTHKOATYJIAHTHA AKTHBHOCT HA 2-IIHHAMOMJI-1,3-HHAAHIMOHUTE

MakcC. CHMXK. Ha BpPEMC 3a MAaKC. CHUK. | BPbIIAHC KbM

cheauHeHue | 1o3a, mg/k
a Aosa, Mg/kg npoTpoMO. UHA., % |Ha IpOTpOMO. UHJ., 4ac| HOpMaTa, yac

A 5,0 64+2,2 24 120
50,0 11£1,9 72 408
5 50 96+1,1 - -
50,0 68+2,7 24 48
B 50 75+2,3 24 48
50,0 46+1,5 24 96
- 5,0 72+1,2 48 96
50,0 16+£2.5 48 240
Hatpuesa coi Ha 5,0 82+2.9 - -
r 50,0 72+2,1 48 96
5,0 93+1.9 - -
A 50,0 64+2.4 24 96
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OT wu3HeceHuWTe MAaHHUM B Tabiuna 3 ce BWXKIOA, Y€ HaH-BHCOKA € aKTUBHOCTTa U
IIPOABIDKUTEIIHOTO ACHCTBUE HA ChEAUHEHHUETO, IPU KOETO Ha M-MACTO C€ HAMUPA METOKCH IpyIia,
a B P-MACTO —OKCUIpyma. AKO OKCUIpynara c€ IPEeMECTH Ha O-MSICTO, AKTUBHOCTTA CHUJIHO

HaMasiBa. Y CTAaHOBEHO €, U€ HaTpucBaTa COJ MMa HE3HAUYUTCIIHA aHTUKOAryJIaHTHa aKTHUBHOCT.

Taoauna 4. CnucbK HA H3cCJeABaAHUTE 2-HHHAMOMJI-1,3-HHAAHAMOHH U3CJIeABAHH 3a

TOKCHYHOCT

Mudwp

Haumenosanue o lUPAC

E

CrpyxkrypHa hopmyia

2-phenyl-1H-indene-1,3(2H)-
dione

2-(3-methylbut-2-enoyl)-1H-
indene-1,3(2H)-dione

2-[(2E)-3-phenylprop-2-enoyl]-
1H-indene-1,3(2H)-dione

2-[(2E)-3-(2-
hydroxyphenyl)prop-2-enoyl]-
1H-indene-1,3(2H)-dione

=k

2-[(2E)-3-(4-
methoxyphenyl)prop-2-enoyl]-
1H-indene-1,3(2H)-dione

2-{(2E)-3-[4-
(dimethylamino)phenyl]prop-2-
enoyl}-1H-indene-1,3(2H)-dione

2-[(2E)-3-(3,4-
dimethoxyphenyl)prop-2-enoyl]-
1H-indene-1,3(2H)-dione

2-[(2E)-3-(4-hydroxy-3-
methoxyphenyl)prop-2-enoyl]-
1H-indene-1,3(2H)-dione
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Taoauna. 5 TokcuunocT Ha 2-MHAMONJI-1,3-HHAAHTHOHUTE

LDso (mg/kg) ¢ nonyctumu rpanunu npu p=0,05

Conenunenne
MHILKA ILTEXOBE
E 300 (230+390) 245 (207+290)
K 700 (609+805) 600 (462+780)
3 410 (366+459) 580 (400+841)

Harpuesa con na

570 (459+707)

>1000

400 (286+560)

250 (152+412)

800 (678+944)

450 (357+667)

375 (318+442)

285 (204+399)

>1000

>1000

=SS

270 (219+332)

310 (272+353)

Ot tabnuma 5 ce Bmwkaa, 4e 3amMsHaTa HA €IUH aToOM BOJOPOJ B MOJIEKyJaTa Ha
[IUHAMOWIIHOTO TPOW3BOJHO C METOKCH TIpyna BOAM J0 HaMajsBaHE Ha TOKCHYHOCTTA Ha
ChEIMHEHUETO, KOSITO HaMaJlsiBa OIlle TIOBEUEe MPU 3aMECTBAaHE M HA BTOPU aTOM C METOKCH TpyIia.
JlokazaHo e, ye ChCIUHCHHUATA, B KOUTO B apOMaTHHS paJWKal WUMa OKCUTPYNa B Pa3IHYHO
MOJIOKECHUE, TIPUTEKABAT TOJIIMO TOKCUYHO JICHCTBHE.

Hsxkon anmmunganguonu (Hassall C. H., 1950) u npeacraBuTenTe Ha HCHACUTCHUTE KETOHU
(Chin Yiu-Chang, Anderson H., Alderton G., Lewis J., 1949, Ukita T., Tamura T., Matsuda R.,
Kashiwabara E., 1949) nposiBsiBaT mpoTHBOTYOCPKYJI03HA aKTHBHOCT M JCHCTBAT aHTHOAKTEPHAITHO
Ha MUKOOakTepuuTe Ha TyOepkyiosara. [Ipu mpoBepka Ha aHTUTYOEpKYyJIO3HOTO ACHCTBHE Ha
HATPUEBUTE COJIM HA IMHAMOWIIHHUTE MPOW3BOJHU C€ OKa3Ba, Y€ TE3U CHCIUHCHHS IMPHUTEKABAT
AKTUBHOCT, KaKTO KbM JICKaPCTBEHOYYBCTBUTEITHHUTE, TaKa U KHbM JICKAPCTBEHOHCUYBCTBUTCITHUTE
[[aMOBe Ha MUKOOakTepuuTe Ha TyOepkyso3ara B rpanunute ot 0,40 mo 50,00 ug/mL. Cpennara
TyOepKyJIoCTaTUYHA aKTHUBHOCT HAa HATPHEBHUTE COJIM, CpPaBHEHA C Ty0a3ua W CTPENTOMHUIIMH €
najeHa B Tabnwmma 6. Bmkaga ce, We aKTHBHOCTTa HAa CHEIUHCHHSATA, [0 OTHOIICHHWE Ha
JIEKapCTBEHOYYBCTBUTEITHHUTE IIIAMOBE, € MO-HUCKA OT Ta3W Ha Ty0a3uaa U CTPENTOMHIIMHA, HO TIO
OTHOIIICHWE Ha JICKAPCTBCHOPE3UCTECHTHUTE IIIAMOBE COJIUTE HA ITHHAMOWJIHUTE IPOHU3BOJIHU
MOKAa3BaT 3HAYUTEIHO MO-TOJIsIMAa aKTHBHOCT OT Ty0a3ujaa U CTPENTOMUIIMHA.

Tab6auua 6. TyOepkyJocTATHYHA AKTHBHOCT HA HATPUEBHUTE COJIM HA 2-HUHAMOWJI-1,3-
WHIAHAMOHMTE MPH oNmuT iN Vitro, ug/mL

I1ITlamoBe Mycobacterium tuberculosis

JIEKapCTBEHO- JIEKapCTBEHO-
BeIICCTBA
JYBCTBHTEITHU PE3UCTCHTHH
Hs7Rv Ravenel Vallée D
1,39 1,85 2,78 2,78
2,08 0,40 >50,00 >50,00
1,04 0,42 1,04 2,08
Ty6azun 0,12 0,10 8,33 16,67
CTpenToMUIIMH 0,36 0,40 14,71 16,13
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N3BOAN

OT U310KEHOTO JI0 TYK CTaBa SICHO, 4e 2-AW ]| u HeroBute nporu3BOJHN UMAT B3MOKHOCT 3a
MIPUIIOKEHUE KaTO OMOIOTUYHOAKTHBHH BEIECTBA.

Crnen HanpaBeH 00CTOEH JIMTEPATYPEH MPETJIeT MOXKE J1a ¢c€ 000OIIAT CICTHNUTE U3BOJIU:

- 2-AU]] mposiBSIBAT MHCEKTUIUIHO ICUCTBUE KbM JOMAITHUTE MyXHU

- 2-pennn-1,3-uHIaHIMOHBT UMa MPOTUBOBB3MAIUTEIHO ICUCTBHUE TIPH IITHXOBE

-HSKOW 3aMECTUTENIH B WHIAHAWHOBUS MPHCTCH, MPOMEHST aHTHUKOATyJIaHTHATA aKTUBHOCT,
HO 3aI1a3BaT MPOTUBOBB3MATUTEIIHOTO UM JICUCTBUE B MHOTO CIIy4au

- 10 OTHOIIEHWE Ha AaHTHKOATyJaHTHATa AaKTHUBHOCT 3HAUYEHHWE UMa MSCTOTO Ha
JTUMETUJIAMUHOTPYTIA M XHUIPOKCUTpyIaTa

- 3aMsiHaTa Ha €JIMH aTOM BOJOPOJ B MOJIEKyJaTa Ha IMHAMOUIHOTO MPOU3BOJIHO C METOKCH
rpyIia BOJH JI0 HaMaJIsiBaHE Ha TOKCHYHOCTTA Ha ChEIMHEHUETO

- U3CJICIBAHETO HA AHTUTYOEPKYJIO3HOTO JCHCTBUE HA HATPUEBUTE COJNHM HA IMHAMOWIHUTE
MPOW3BOJHU  TIOKa3Ba, Y€ TE3M CHEAUHEHUS TMPHUTS)KABAT AaKTUBHOCT, KaKTO KbM
JCKapCTBCHOYYBCTBUTEITHUTE, Taka MW KbM JIEKAPCTBEHOHCUYBCTBUTEIHUTE I[AMOBE Ha
MHUKOOAKTEpHUHTE Ha TyOEepKyJi03aTa
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